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LOINOI DAU

Trong nhiing nam 1980, ngdén ngi C da khéng dinh duge vi
tri quan trong trong cic ngdn ngit 1ap trinh ¢é cdu tric bai tinh
da ndng cua minh. M6t chuong trinh duge thiét ké trén ngdn
ngit C thudng phat huy duge nhifu tac dung kho co thé hai tu &
cac ngdn ngd lap trinh khac. Tuy vay khi d$ phic tap cua cac
bai toan cAn giail quyét trén thyc té ngay cang ting thi ngdén ngi
C ctng da boc 16 nhitng diém yé&u, nhat 1a khi duge st dung cho
cac du an 16n. D& khiec phuc nhitng han ¢hé& con tén tai trong
ngdén nglt C néi riéng va cua cac ngdn ngl lap trinh €6 cdu tric
néi chung, cde nha thiét k& phan mém d4 phat trién mot ¥ tudng
méi. Cac v tudng nay, mic di dude xuit hién tit nhitng nam
1970 nhung chi duge st dung mét chch réng rai dé xay dung
phin mém vio nhiing ndm 1980. Diém mau chét dé xiy dung
lén ¥ tudng nay 1la kha nang thiét k& nhiing phin mém mang
nhitng dic tinh ctia thé giéi thuc bén ngoai. Ky thuat lap trinh
dua trén y ludng mdi nay cé tén “Ky thuat lap trinh huéng 4o
tugng” (Object - Oriented - Programing OOP) va trén kj thuat
mdi nay nhiéu trinh bién dich da duge thiét k& nhu smalltalk,
C*, vy,

Lap trinh dinh hudng d61 tugng duge phat trién tit ngdn ngit
lap trinh ¢é c&u triic nhung thay vi xeay quanh chiic ning cua
nhiém vu duge dat ra, OOP lai dat trong tAm cua minh vao viée
xU 1y céc di lidu dé thuce hién cac chiic nang dé. Trong lap trinh
dinh huéng d8i tugng, khai niém vé object (d61 tugng) tré thanh



mdt khail niém trong tAm vd hau nhu mol cong viée trong mot
chuong trinh déu dugce tién hanh trén cic 461 tudng nay.

Cac thanh phdn cia mét OOP bao gém: déi tugng, thudc
tinh, tac déng {(phuong thite) giao dién va kha nang nhin thay
cua cac déi tugng. Moi dd1 tugng duge thiél lap trong OOP déu la
cic ciu truc doc lap bao gom dit lidu va cac tac déng ma déi
tugng c6 thé thuc hién trén céc dit liéu d6. Khai niém vé d6i
tugng duge diing riéng cho mét thue thé riéng biét hodc cho mét
16p céa nhidu thue thé. Mt ddi tugng chi cé thé thuc hién cac
tac déng duge dinh nghia bén trong nd qua céc théng diép dugc
giti d&€n chinh ban than 46 tugng nay va diéu cin luu ¥ 1a chi ¢6
chinh 441 tugng nay mdi ¢é thé thuc hién cac tac déng d6. Qua
thong diép nay 461 tugng s& nhan dude cac nhiém vu dot héi né
phai thye hién. Nhu vay, mét 461 tugng cé thé xem nhu 14 méot
dai lugng ma & d6 héi tu nhing dic diém sau: ¢6 tén, 6 trang
thai, ¢6 cic tac dong ma d6i tugng cé thé thuc hién va kha ning
&n déi véi cae déi tuong khac.

Ngén nglt C** 14 mét trong cac ngdn ngit lap trinh duge xiy
dyng tit cic ¥ tudng mdi nay va c6 thé xem C** 1a mét dai dién
dién hinh cho phudng phap lap trinh mdi: 13p trinh huéng déi
tugng. Vi ngén ngl nay, ta ¢6 thé 1am quen véi mét s8 khai
niém mdéi trong k¥ thuat lap trinh lién quan dén thé& gidi thuc:
tinh déng gép (encapsulation), tinh thita ké& (inheritance) va tinh
tudng Gng bdi {polymorphism). Cac dac tinh khong ¢6 trong ngdén
ngit 1ap trinh truyén théng da 1am cho C** 6 thé phat huy hét
tac dung cia minh khi thiét ké cac du an ldn nhung ciing dem
lai nhiéu khé khin cho cac ban méi bat ddu véi C**. D lam
quen vdi C** thi c6 thé nhan th&y ring moét chudng trinh duge
viét trén ngdn nglt nay sé& hét sdc sudc tich, rdé rang va dic bidt 1a
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& mét chitng myc ndo 46 sé cho phép phat trién no theo mot suy
nghi hét strc ty nhién.

Sy phét trién cha C™ da trai qua nhidu chiang duong vél
nhiéu phién ban khac nhau. Tai héu nay st dung phién bén cua
hing Borland - Berland C 3.1 dé gi6i thidu v€ ngdn ngit C'*. Day
14 trinh bién dich ma theo chiing tdi rat tién 1gi cho viée nghién
citu ciing nhu thiét k& cac phin mém. Cudn sich nay duge bién
soan dua trén nhiéu tai ligu khac nhau va trén kinh nghiém cna
chinh tae gid khi lam viéc véi C*. Khéae véi néi dung cua mot 88

tai lisu khae, cuén sdch nay duge bién sogn & ban doc ¢ thé
lam viée ngay vdi C++ ma khong cén phdi biét vé ngén ngiz C.

N6i dung cia cuén sach duge chia lam 2 phén bao gom 11
chudng

Phén I: C++ - Lap trinh co bdn, bao gom 6 chudng:
Chudng [: Cac khai niém cd ban vé C++.

Chudng II: Cac ham va eac dong nhap xuét.
Chuong I11: Cac phép toan va cau lénh diéu khién.
Chuong IV: Bo tién xu 13.

Chuong V: Bién con trd, bién tham chiéu va ham.
Chuong VI: Cac kiéu di liéu phuc tap.

Phdn II: Lép trinh hudng déi tuong, bao gom 5 chuong:
Chuong VII: Lép va doi tudng.

Chuong IIX: Tinh thia ké.

Chuong [X: Dinh nghia chéng cac ham va toan ta
Chudng X: Tinh tuong (ng bi.

Chuong XI: Thu vién cac dong nhép xuat



Ngén ngit {4p trinh C la mét ngén ngit 14p trinh khé va C*
lai con phic tap hon ngdn ngit C vi vay doi héi 6 chiing ta mét
tinh than chiu khé tim toi, ham hiéu bigt, Tuy vay, méot khi ban
d4 nam chic duge ngon ngit nay, chiing toi tin tudng ring, trong
tay ban, C** sé tré thanh mgt cong cu hét stic dic lue va vé cing
tién 1gi giap ban gidl quyét cic bai toan k¥ thuat phic tap ma
trude dé ban da phai vat va khi giat quyét trén ngon ngit C va
cac ngbn ng khac. Chiic cde ban thanh cong.



Phan I

C++
LAP TRINH CO BAN

Chuong I

CAC KHAI NIEM CO BAN VE C++

1.1. CAC KY HIEU

Céc ky hidu co ban bao gdm nhitng ky tu dude phép su dung
trong ngén ngit nhu cie chit ci, sd va 8 hop cac ky tu khac. C++
si1 dung mat sd ky ty sau:

- 52 chil cai in thudng, in hoa va k¥ tu gach nd1;

a,b,c,...z,A,B,C,...Zva _

- Céc chil s6:

0,1,2,3,4,5,6,7,8,9

- Cac ky tu dac biét duge dung riéng trong ngén ngi:
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- Mbt s6 ky tu khac nhu dau cach (ky tu trang), ddu xudng
hang va dau canh theo cot.

Céc tit khoa trong C++ duge dung dé viét va xiy dung cac
ciu 1énh ctia chudng trinh. Cang gidng nhu C, cac tu khoa nay
luén duge viét bing chit thudng va khong duge ding cho cac muc
dich khac nhu dat tén cho bién, cho ham v.v.

C6 thé liét ké mot s0 tit khoa duge st dung trong C++:

auto break case char
continue default do double
else entry enum extern
float for goto if
int long register return
sezeof short static struct
switch typedef union class
unsigned while void asm
fortran pascal ada volatile
const
1.2. RANG

Céac théng tin ma gia tri khong thé thay déi trong chuong
trinh duge goi 12 hing. Cac hang trong C++ duge chia lam mot
sb loal sau:

Hdng s6 hoc: Cac hing nay cé gia tri bang gia tri cla cac

<& ma né bidu dién. Hing s§ hoc lai duge chia 1am hai loal



» Hdng s6' nguyén: Loai hing s8 nay c6 thé duge biéu dién
dliﬁi dang cd s__ﬁ' 10, cd s6 8 va cd sd 16.

Cde hing co s6 10 c6 thé 1a s6 dudng hodc Am. Can luu § 1a
khéng dude ding s6 0 nhu la chi s§ ddu tién cia hing s&
nguyén.

Vidu

+14 - Hang s8 nguyén dudng c6 gia tri la 14;
-12 - Hing s8 nguyén am c6 gia tri 1a 4m 12;
012 - Khéng phai 1a hing s8 nguyén

Céac hang s6 nguyén co s6 8 1a cac hing khéng ¢6 diu va
duge biéu dién bing céc chit s§ trong hé d€m co s8 8 - cac s tix §
dén 7. Chit s6 dAu tién trong céc hing kidu nay phai 1a chit s& 0.

Day chinh 1A nguyén nhéan chit s§ 0 khéng duge st dung nhu chit
50 dAu tién cua hing cd s6 10.

Vi du;
014 - Hing cd s6 8 véi gia tri 1a 12 (cd s& 10)
0114 - Hang co s6 8 véi gia tri 76 (co s8 10)

Cac hing s8 nguyén cd s6 16 dude vidt khang cé dau va luén
dude bat diu bdi 0X hoic Ox. Trong hé dém co s6 16 ngodi cac
chit s8'tit 0 dén 9 ngudi ta con s dung cac chit cai tdt A dén F dé
biéu thi cac s& tir 10 dén 15.

Vi du:
0XC hosc Oxc - Hing ¢ s8 16 ¢6 gia tri 12 (co s8 10)
OXFF hogc Oxff - Hing co s6 16 c6 gi4 tri 255 (co s6 10)

» Hdng s6 thuc: La mét loai héng chi dude duge viét dudi



dang co s6 10. Mot hing s6 thuc ¢6 thé duge hidu didn
dudi dang thap phan hay duéi dang khoa hoc

Vi du:

12.0 - Hang sé thye duong ¢6 gia tri 1a 12.0

-12.5 - Hiing s6 thyc 4m ¢6 gia tri 13 -12.15

1.2E1 hodc 1.2e1 - Hing sd thuc véi gia tri 12

Hdang ky tu bao gdm céc ky tu don duge viét trong diu
nhay don, vi du’A’, 'B', "1'. M&i ky tu ¢6 gia tri bing ma ASCII
cta nd. Vi du mi cha ‘A’ la 65 va '0’ 1a 48,

Hdng kiéu chudi 1a mét day ky tu duge viét trong dau
nhay kép, vi du: "this is a string" 1a mét h&ng kiéu chudi. D& véi
hing kiéu chudi cin luu y:

* D¢ dai cha héng kiéu chudi 14 khong han ch& va c6 thé

khéng chia ky tu nao.

* Trinh bién dich sé ty dong dua thém mét byte cd gia tri
bing 0 (NULL) vao sau chudi trong qué trinh bién dich.
D& phén biét véi ky tu '0", byte nay dude viét dudi dang
\0'. Byte nay duge xem nhu dau hidu két thie cua
chudi.

* Néu diung mang mét chiéu dé luu trit hing kidu chudi
thi s6 phan 1 clia mang phai 16n hon s ky ty cda chudi
1a mdt don vi (dé chita byte NULL).

Cac ky tu dung riéng (ky tu khéng in ra dugce) cé thé duge
st dung nhu nhiing k¥ ty binh thudng nhung khi viét chung
phai thém ky tu \ 6 trude. Ching han khi chi dudng dan nhu
mét hdng kiéu chudi, thay cho "C:\borlandc\bgi" ta phai viét
"C:\\borlande\\bgi".
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Cé mbt s8 ky tu thude dang khéng in ra duge (cé gia tri
ASCII tt 0 dén 31) nhung trinh bién dich c6 thé nhan biét duge
ching théng qua mét cap ky tu (duge vidt bit ddu bing ky tu \).
Céac k¥ tyg nay thudng duge diing dé didu khién man hinh hodc
may in. Bang 1.1 mo ta mot sd ky ty thudng hay duge st dung:

Bdng 1.1
Tac dung Mé ta Ma Ky hiéu
trong C  ASCII

Byte trang \O 0 NULL (null byte)
L b 8 BS (Backspace)
V& dau dong \r 13 CR (Carier Return)
Canh ¢bt \t 9 T (Horizontal Tab)
Xuédng dong \n 10 NL (New line)
Sang trang N 12 FF ( Form feed)
Tin hiéu chudng \a 7 bel (Bell)
1.3 BIEN

Bi&n 1a mét dai lugng thude mét kiéu nhit dinh (s6 nguyén,
s6 thue v.v...) ma gia tri c¢6 thé thay di trong qua trinh thye
hién chuong trinh, Mue dich cta bién la dung dé luu trit di hiéu
va viée sit dung bién duge thue hién théng qua tén cua né. Khi
dit tén cho bi&n cdn phai dam bao cdc qui tdc sau:

e Tén bao gdm mbdt ddy cac chil cai, & va phai bat diu
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bing chil cai. Khong sit dung cac ky tyg déc biét dé dat
tén cho bién k& ca d&u cach.

e Tén ctia bién khong duge triung véi cae tii khoa.

o 6 sy phan biét gitta chi thuong va chi hoa khi dat tén
cho bién.

1.4. CAC LOAI DU LIEU VA CACH KHAI BAO

T4t ci cae bién trong ngén ngit C va C++ déu phai duge
khai bao trude khi st dung. Théng qua viée khai bao nay trinh
bién dich xac dinh kich thuéc caa bién (c&p phat bd nhd dé luu
trd gia tri cta bién trong b nhd).

Khai bao bifn duge thye hién qua cd phap sauw:

Kiéu bién Tén bién ;

Dudi diy sé chi ra mot s6 tit khod duge danh cho viége khai
bao bisn, kich thudc cha bién va khodng gia tri cé thé duge luu
trit trong bién khi khai bao bang cac tit khoa nay {(d6i véi cac loai
may su dung 16 bit di lhiéu):

Bdng 1.2
Kiéu Kich thudc (bit) Gia tri
char 8 [-126 + 125]
unsigned char 8 [0+ 255]
int 16 [-32768 + +32767]
unsigned int 16 [0 + 65535]
long int 32 [-2e9 + +2e9]
float 32 [-10e-37 + 10e37
double 64 [-10e-307 + 10e 307]
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Trong cée kiu bién nay:

char dugc ding khai bao cho dii lidu kidu ky tu:

int - dit liéu kiéu s8 nguyén;

float - dd liéu kiéu s6 thuc;

double - dit liéu kidu s8 thue véi @6 chinh xac g&p déi;

unsigned - di liéu khéng dau (chi diang cho char va int);

long - Dii lidu c6 d6 dai 16n hon gip hai lan (diung cho int
va float).

Cac bi¢n ¢6 thé duge khai bao trén cing mdt dong (vi du int
x, v) hosic trén cac dong khac nhau, ching han:

int x, v;

float z;

int a;

Vé vi tri khal bao cac bién, trong khi ngén ngit C doi hoi
viée khai bao cac bién phai dude thuc hién ¢ trudec pham vi ma
chiing duge st dung (théng thudng khi bat ddu dinh nghia ham)
thi vige khai bao bién trong C++ chi cn duge thye hign trudc
khi cac bién nay duge su dung.

1.5. MANG
Mang 1a tap hop cac bién ¢6 cung kiéu duge phan bé lién tuc

trong bd nhd. Khi sti dung mang ciing can phai Iuu §:

e Madng phai dude dit tén trude khi stt dung. Nguyén téc
d4t tén cia mang gidng nhu bién;

» Moi phan tif cia mang dude xem 1a mot bién;

+ Mang phai duge khai bao trude khi st dung



Duéi day 1a mét s& vi du vé khai bao mang trong C++:

int x[5]; mang x v61 5 phén ti thude kiéu int;
char a[3]; mang a véi 3 phdn ti thuge ki€u char.

Phan tif cia mang c6 thé duge truy cip thong qua chi s va
phan ti diu 1ién cha mang trong C++ luén cé chi 88 0. Nhu vay
x/1]1a phin ti thi 2 cia mang va /0] 12 phéan tl diu cia mang.

Cén luu ¥ 13 théng thudng cac trinh bién dich caa C++
khong kidm tra gia tri duge gan cho chi s6 cac phan ti cla
méng. Diéu nay doi héi ngusi lap trinh phai hét stc cha ¥ khi
lam viée véi chi s8 ciia mang.

Ngoai mang mét chidu nhu da chi ra trong cac vi du trén,
C++ con cho phép dinh nghia nhiéu kiéu mang khac nhau, Néu
dé phan biét cac phén tli cia mang ma phai dung dén 2 chi s
thi mang duge goi 1a hai chiéu.

Vi du vé mang 2 chiéu:

int a(3][3};
Mang niy gém 9 phén ti va tén cia cac phén t lan lugt la:
a[0](0], a[0](1], a[0]}{2]
a[1][0], a[1][1], a[1][2}
a[2]10], a[2}{1], a[2][2]

Nhu viy ddi véi mang hai chidu thi chi s6 ddu ctia phén ti
diing d& chi hang va chi s6 thi hai diing dé chi cft. Cac phan ti
cua mang dude luu trit trong bd nhd theo hang.

Theo dinh nghia ta ciing ¢6 thé khai bao mét mang thude
kiéu char. V& thuc chiat mang nay sé dugc dung dé Iuu tri xau
ky tu. Mang kiéu char duge khai bao nhu sau:
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char name[12];

Kich thudc cia mang nay 1a 12. Nhu vAy mang nay cé thé
diing @€ luu trit 11 k¥ tu, ky tu cudi eing - ky ty NULL sé& duge
trinh bién dich tif ddng dua thém.

1.6. CHU GIAI

C++ su dung ca hai loai chi giai. Loai thit nh&t danh cho
moét khél viin ban duge viét gidia hai ky hiéu /* (bt dau) va */
(két thiic). DAy ciing 1a loai chi giai da duge dung trong C. Loai
thit hai danh cho mét doan van ban dude tinh tit hai k§ tu / cho
dén cudi dong. Loai nay chi dung cho C++.

1.7. CAU TRUC CUA CHUONG TRIiNH C++

T4t ca cac chuong trinh trong C++ déu duge x4y dung tix cac
ham. 86 lugng ham trong chudng trinh 14 khéng han ché nhung
bao gi6 cing phai c6 it nhat 14 mot ham cé tén goi la main.
Théng qua ham nay chudng trinh s& thuc hién viéc giao tiép vii
hé diéu hanh. Khai niém vé ham sé duge dé cap chi tiét trong
chuong V.

Sau day 1a mét vi du cu thé v& mét chudng trinh duge vidt
trong C++:

#include <iostream.h>

void main ()
{
int i
i =i+i;
cout << j;
b

Trong khi lap trinh ta c6 thé si dung mét s6 hiun cua thu
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vién chuidn. Cac ham nay thusng da viét sdn boi cac nha cung
cip va duge khai béao trong cde header file (file tieu dé). Cac file
nay thuong cé phan mg rong la k (header). Chuong trinh sé thuc
hién viéc ndi két cac file t1éu dé nay vao file nguén bang chi thi
cha bd tidn xit 1y #include <tén file> dugc viét o dau chuong
trinh. Trong vi du trén, file 1ostream. h c6é chiia khai bao cua
dong xult cout - dung d& hién thi thong tin 1én man hinh; Trong
vi dy, ta chi s dung mét ham duy nhat 14 ham main. Ham nay
¢6 kidu void c6 nghia la khéng nhan gia tri tra vé. Nhu vay tu
khoa void c6 tac dung dinh nghia mét ham nhu mét thu tuc
trong Pascal. Cing cAn luu ¥ 14 mét ham bao gid cling duge bat
ddu bing k¥ tu { va két thic bang ky tu }. Cac ky ty nay cing
duing cho viée bat dau va két thic mot khéi lénh.
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Chuong II

CAC HAM VA CAC DONG NHAP XUAT

D& thuan tién cho viée xdy dung cac vi du minh hoa tiép
theo, phin nay sé dé& caAp dén cic kha ning nhap xuit théng tin
trong C++,

2.1. CAC HAM NHAP XUAT THONG TiN

Véi muc dich gidp ban doc ¢6 thé tiép cin duge véi nhiing
chuong trinh viét trén C, phén dudi day sé dé cap ngin gon dén
cde ham nhap va xuft théng tin dude s dung trong ca C va
C++. Khi sit dung cdc ham nay, chuong trinh cin phai su dung
file tiéu dé stdio.h

2.1.1. Ham xudt théng tin - ham printf

Ham printf ¢6 cd phap sau:

printf("Tham s6 dinh dgng", Cdc tham sé);

Ham nay dung dé hién thi di liéu 1én man hinh. Cac tham
56 duge truyén cho ham bao gém:

Tham s8 dinh dang duge dit trong ddu nhay kép va ¢é
thé bao gém cac ma dinh dang.

Cac tham s& dugc viét trong ham phai duge viét cich nhau
b&i dau phdy. Day 1a cac bién hodc bidu thic hodc tham chi 1a
hing ma gia tri cdn hién thi 1én man hinh. C4ac ma dinh dang
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chi duge sit dung khi cin hién thj gia tri cla cac tham s8. Dai véi
mi dinh dang can luu ¥
¢ C6 bao nhidu tham s& phai c6 biy nhiéu ma dinh dang
vA méi ma dinh dang sé lan lugt tuong ung vdi mét
tham s6 tinh tit trai qua phai;
* Khi hién thi, gia tri cia cac tham s& sé dugc hién thi tai
vi trf cda mé dinh dang tuong ting.
* Kiéu cha mi dinh dang phai tusng Gng véi kiéu gia tri
cdn hién thi cfia tham sé.

Duéi day 1a mét s6 ma dinh dang hay dugc st dung:

%d - Hién thi ki int
Y%e - Hién thi kiéu char
%f - Hién thij kidu float

%Ilf - Hién thi kiéu double

%s - Hién thi kiéu mang char
%u - Hién thi kiéu unsigned

Ban doc ¢6 thé theo déi viée su dung ham printf qua
mét s0 vi du dudi day:

Vi du 2.1
tinclude <stdio h>
void main ()
{
printi("Ngon ngir C 13 ngon ngit khé\n";
printf("Vi vay cén chiu khé khi hoc ngon ngir nay™;
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Trong vi du nay cic ma dinh dang khéng duge st dung va
két qua chudng trinh sau khj thuc hign la:
Ngoén ngiv C lg ngon ngir hhé
Vivdy can chiu kho bhj hoc ngon ngiz ney
Ky tu \n trong ma dinh dang thd nhat sé cf tic dung
xubng déng sau khi dj hién thj théng tin trong tham s& dinh
dang. (Két qua nay cling cé duge néu ta dat ky ty nay trong ciu
1énh thit haj - printf("\nVi vay cn chiu khé khi hoc ngén ngit
nay";)
Vidu22
#incdude <stdio.h>

#include <conig h>

void main )

{
crser( );
inta=7;
float b =4.5;

char s[20] = "Téng chaava b I =";
Prntf("Gid tei cha bign a 13 %d", ay;
Printf("Gid tri cita bin b [3 %f", b);
float Tong;
Tong=a +b;
printt("%s %d",s,Tong);
getch{ );

}

Trong vi du ¢é siy dyng thém ham clrser() va ham getch( ).
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Ham clrser( ) diing dé xo4 man hinh, trong khi ham getch () sé
¢b tac dung ding man hinh cho d&n khi ngudi su dung gd phim
b&t ky. D& s dung cdc ham nay, chuong trinh can phai néi két
thém file tidu d& conio.h. Ban doc c6 thé chay chuong trinh nay
va luu ¥ cach sit dung cic tham s8 dinh dang trong ham printf.
2.1.2. Ham nhép dt liéu - scanf
Ham duge st dung qua cd phap sau:
scanf("Ma dinh dang", Danh sdch bién);

Trong ham nay, cic bién can dude nhap gia tri ti ban phim
duge chita trong danh sdch bién. Cic bién nay phai dude viét
cach nhau bdi ddu phay va méi bign phai duge viét sau ky tu &
(dia chi cha bién) trit cac bién thude kiéu mang char. Viée st
dung cic ma dinh dang trong ham scanf hoan toan tudng ty nhu
trong ciu lénh printf. Khi gip ciu lénh, chuong trinh s& tam
ding &8 ngudi st dung nhap di liéu ti ban phim, viéc nhap di
lidu cho tirng bidn c6 thé duge két thic bing mét trong cac phim
Enter, phim canh cét (Tab) va phim cdch (Space bar). Dudi day
12 vi du vé cach st dung ham nay.

Vidu23

#include <conio.h>
tinclude <stdio.h>
void main{ }
{
clrser ()
int tuoi;
char 1en[30]; // Bién thudc ki¢u mang char

float can_nang;
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printf("Hay dua tén tudi va cin ning cia ban:\n");
scanf("%s%d %", ten, &tuol, &can_nang);
printf("Tén cua ban 14 %s\n", ten);
printf("Tudi cta ban 1a %d\n", tuoi);
printf("Cén ning ctia ban 14 %f kg", can_nang);
getch( };

}

Ban doc thuc hién chudng trinh nay, theo ddi két qua va
chu y cach st dung ham cic ma dinh dang trong ham scanf.

Chi tiét v& cach si dung cae ham printf va scanf cé thé
tham khao trong phan trg giip cua trinh bién dich.

2.1.3. Ham nhép ky ty - getchar()

Ham nay cho phép nhap mét ky ty t& ban phim va gan cho
bién. Ham nay duge khai bao trong file tidu dé stdio.h. Ham ¢é
ci phap sau:

Tén_bién = getchar( );

Khi gip ham getchar( ), chudng trinh s& tam diing cho dén
khi ta g& mét k¢ tu tit ban phim. Chudng trinh sé ti€p tuc chay
sau khi nh&n phim Enter. Nhut vAy c6 thé thiy viéc sit dung ham
getchar hoan toan tuong dudng véi ham scanf dé nhap di ligu
cho bién kiéu k¥ tu véi ma dinh dang %c.

2.2. CAC DONG NHAP XUAT

Ngoai cac ham nhéap/ xudt da duge gidi thidu, ngén ngit C++
cdn st dung cac k¥ thuat nhip xuit di liéu théng qua cac dong
nhap xuat. Cac dong nhap xuit (Streams) la mét ky thuit hodn
toan méi trong C** dé didu khién qué trinh nhap va xuit dit liéu
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trong qua trinh thye hi¢n chuong trinh.

Nhin lai cac ham printf(...), scanfl...), cé thé thiy cac ham
nay da té ra rdt hiu hidu d6i véi ngudi st dung. Tuy vay, khi
lam viée véi ngdén ngi C**, mot ngdn ngi l4p trinh theo hudng
dé1l tuong, cac ham trén da thé hién mét s& nhuge diém cha
ching. Trong khi C** cho phép ngudi st dung dua ra cac kiéu dit
liéu méi, thi cae ham printfl...), scanft...), sprintf(...), sscanfl...)
v.v... lai han ché ngusi st dung § mét s6 khuén dang nhép xuat
¢d dinh, khéng thé thay d6i. Thém vao d6, cadc ham nay khong
nhét quan vé thit ty va ngid nghia cua céc tham sé6.

Trong C*, streams dudge xay dung theo mét y tudng hoan
toan mdi - théng qua cac 16p (khai ni¢m vé 16p sé duge dé cap
dén & chuong VII). Cac 16p nay dude goi 1a thu vién cac dong
nhdp xuit di tao ra mét kha nang rat manh cho phép stta d61
ngudi su dung dinh nghia. Trong C*, stream 12 mét ngubn hode
mot dich ena céc thao tac nhap va xust di liéu. Cac déng nhap
(ostream) cho phép nhap dit liéu vao cac stream trong khi cac
ddng xuit (istream) lai cho phép doc dit liéu. Dé thuan tién trong
qud trinh trinh bay vé stream tuy vy ching t6i xin ding céc
thudt ngit stream nhap d6i véi istream vi stream nay cho phép
nhap dit lidu tir stream vao cic bién stream xuit (ostream) vi
chiing c6 tdc dung xuat dit liéu dén mot dich cu thé - man hinh
hodc 1a file.

Thu vign céc dong nhap xudt 1a mot cdu tric ciy cna cac
16p. Cau tric cay nay sé dude dé cap chi tict & chuong XI .

Streams duge stt dung hoan toan déc lap véi cic ham viof ra
trong thu vién chudn stdio.h. Viéc sit dung ddng thoi streams v
cac ham nay trong cing mét chuong trinh c6 thé lam phéat sinh
nhiéu vén dé. N&u trong chudng trinh da s dung stream dé

22



xuit mét ky ty, sau d6 lai dung ham ctia stdio.h d8 xust mot ky
ti nita thi cac ky ty nay c6 thé sé khong dude gui di theo tha tu
can thiét. Piéu nay phu thue vao nhiéu nguyén nhan. Ching
han trong vi du sau, viée st dung €3 cout va printf ¢ thé sé
khéng ddm bao cho viéc giti k&t qua ra man hinh theo thi tu
dude dua ra:
Vidu 24

#include <iostreamh>

#include <stdio.h>

#include <conio.h>

void main()

{

drser();
int value =3;
cout <<"\n C4",
printf("tat ca %d" value);
cout <<"gia tri™
getch( };
}
2.2.1. Stream v6i cac kiéu dit liéu chuin
Cac stream nay thudng duge st dung véi cac ci phap sau:
Input_stream >> Typed variable;
Output_stream << Typed variable;
Trong dé:
Input_stream: cac déng nhap.
Output_stream: cac dong xuit:

Typed_variable: cac bién ¢6 kidy
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Cac toan tit dich phai (>>) va dich trai (<<) duge dinh nghia

chéng dé nhap va gii dit liéu dén cac d6i tudng cua dong nhép
Xuit.

24

Vidu2.5
#Hinclude <iostream.h>
#Hinclude <conio.h>

void main()

{

clrscr( );

int a;

char ¢;

float f;

double d;

{t Nhap dit liéu

¢in >>a;

cin >>¢;

cn >>1,

cin >>d;

// Xu&t dit liéu ra man hinh.
cout <<a;

cout <<g;

cout <<f;

cout <<d;

cout <<"Day la chudi”;
getch ();



Trong C™, cin 12 mét stream nhéap chuén, stream nay cho
phép nhap mét k¥ ty tif ban phim. Nhu vay ¢é thé xem cin thay
thé cho stdin véi ciing muc dich trong ANSI C. Stream cout eling
tuang tu nhu stdout trong ANSI C, dung d& xuat dit liéu ra céc
thiét bi nhu man hinh v.v. Ngoai hai stream nay ¢én cd hai
stream chuén dude dinh nghia trong C**; cerr (thay thé cho
stderr) va clog (khong c6 trong ANSI C), clog ciing tuong tu nhu
cerr, tuy vay khac vai cin, cout, cerr, stream nay cé st dung bd
dém khi thao tae vo1 dit ligu.

Céc stream chuén nhu cin, cout, cerr, clog dude tut doéng md
trude khi ham main dude thuc hién va tu déng déng lai trude khi
ham main két thic cdng viée.

D& st dung céc stream trén, trong chuong trinh cin st dung
File tiéu dé iostream.h. Viée truy xuft dén cac kiéu dit lidu khéc
nhau c6 thé duge thuc hién lién ti€p trén cung méot dong. Toan
ti >> duge goi 1a extract operation va toan ti << dudc goi la
insert operation.

Vi du 2.6

#include <iostream,h>
void main{)
{ .
inta; s
char¢; -
float f;
double d;
cn >>a>>c>>f>>d; /f (1)
cout<<a<<c<<fa<d; /f (2)

}
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Khi thue hién viéec nhiap va xudt di liéu trén cing mét
dong, cac todn ti >> vi << dudge thuc hién lan lugt tit trai qua
phai. Theo thd ty nay, trong chuong trinh, dit liéu dude nhap
vio bién a trude bién ¢ v.v... trong cdu 1énh (1) va ¢ dude hién thi
sau ¢ trong (2). Cang nhan thay rang, khi su dung cac stream
chuéin cin va cout, trinh bién dich s& ty déng thuc hién vide
chuyén kidu cho phit hgp véi kiu dit lidu dang dude x 1. Day
12 mét difm manh khéng cé trong cac ham ctia thu vién stdio.h.
2.2.2. St dung stream d38i v&i cac di lidu kiéu char

va char*

Cac phép toan lam viée véi dil liéu kiéu ky tu (character)
trén stream tuong 461 don gidn vi ching hau nhu khéng doi hoi
phai thiét lap khuén dang tudng ng véi kiéu cua chung. Khi
thuc hién viée doc dit lidu t stream (ching han véi cin) cac ky
tyt s& duge doe cho ¢&€n khi gap mét ky tu trang, Cac ky tu trang
d6 ¢6 thé 1a d4u cach, dfu canh ¢bt, hodc xudng dong. N6u trong
diy dit 1iéu cdn nhap 6 ddu cich, cic k¥ ty dé phai duge loai ba
ho#c phai duge xu ly.

Vidu 2.7

Nhap mot ky tu tie ban phim
#include<iostream.h>
void main ()
{
char c;
cout <<"\n Hay g6 mdt ky tu";
cin >>¢;

cout <<"\n Ky tu dudc gé 1a ::" <<
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Trong vi du nay, chudng trinh & hién thi dong "Hdy g6 mot
kY ti” va chd ngusi si dung g6 mot phim bat ky qua lénh cin >> .
Gid tri nay cta ¢ sau d6 5 o dung trong dong lénh xu4t tiép d6.
Can luu § 1a cau lénh cin >> ¢ s& chg ky tu tf ban phim vi két
thdc khi nhap dau cach (ky tu trdng, dau canh cot hay xudng
dong). D€ c6 thé nhap dg litu ma khéng cdn két thic b phim
Enter chiing ta c6 thé sit dung céc ham chudn cda C nhu getche()
hoac geteh().
Vidu2.8
Nhédp mét chuéi tiz ban phim.
#inlude <iostream h>
void main()
{
char buffer[20];
cin >> buffer;
cout <<huyfer
}
Trong chuong trinh nay, khi thuc hién dong 1énh cin >> buffer,
néu ta g vao chubi ky tu "Wait Please”, thi chi ¢6 chudi "Wait"
duge hién thi con "Please" sé ¢ lai trong bd dém ciia vung nhép.

2.2.3. S dung Stream déi vdi cac dit lidu kiéu double va
float

Céac thao tac nhdp va xuft trén cic kidy di lidu float va
double ciing duge thye hién d& dang gidng nhu cic kidu di liéu
int hay long int. Qua trinh nhap di liéu tit stream sé ket thie
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khi gap ky ty tring hodic cac ky tu khéong hgp 18 d6i véi float va
double,
Vidu2.9

#include <iostream.h>

void main()

{

cout <<"\n Hay nhap mot s6"
float f;

cin >>f;

cout <<"\n Hay nhap s6 khic";
double d;

an >>d;

[T

cout <<"™n Hai s& duge nhap vio [d "<<f<<” v "<<d;

}

Khi thyc hién chuong trinh trén, n&u hai s& duge nhap la
1.234 va 5.6789 thi két qua ctia viéc xudt dit libu bing stream sé
Cla:

Hai s6'dwge nhap vao la 1.234 va 5.6789.

2.2.4. Cac ham thanh phan dinh dang

Khi st dung cac stream nhap va xudt dit 1idu, C** con dua
ra mot 88 ham thanh phdn (hay cén goi Ja phuong thic) xay
dung san. Cac ham thanh phin nay 1a cac ham thanh phén caa
l6p nhap xuat (Xem ham thanh phan chuong VII) va ding dé
diéu khién khuén dang cho céc qua trinh nhap va xudt dit liéu.
Dudi day sé& xem xét mot s6 ham thanh phan hay si dung.
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2.2.4.1. Ham thanh phdan width()

Ham thanh phan nay cho phép xac dinh s& ky tu téi da dudge
cit vao trong mdt ving dém. Vi duy :
char buffer[15);
cin.width{15)

cin == buffer;

Céan chu ¥ la khi duge st dung, cac ham thanh phan phai
ludn gin lién véi mdt 481 tugng nhéap xudt cu thé. Cac kién thic
vé si dung cac ham thanh phan (ham thanh phan) sé dugc dé
cap chi tidt hon & cac chudng sau. O day chi gidi thidu ngén gon
cach goi mdt ham thanh phan caa C**. Mdt ham thanh phan cua
mot dd1 tugng cAn dude goi qua cach sau:

Déi_tugng Phuong thire;

Trong vi du trén dét tugng cua cin goi width qua déng lénh:
cin.width{15);
Sau khi thuc hién 1énh nay, cin chi duge phép nhap 15 ky tu
ti ban phim trong mdt 1lan nhap.
Ham thanh phan width ciing duge ap dung cho ca dong
xuiit, k&t qua cua viée thuc hién doan chuong trinh:
intx=1;
cout.width(5);
Cout <<y
s& hién thi gia tri 1 trén man hinh. § &4y chiéu dai cta ving
hién thi k&t qua 1a 5 k¥ ty. Gid trj nay sé duge cn theo 18 phéi
cua vung hién thi theo mic dinh. N&u kich thude ctia x (tinh
theo s6 ky tu) c6 dd dai 16n hon gia tri dude thiét lap trong
width(...) thi toAn bd gia tri clia x sé duge hién thi.
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Gia tri méc dinh cua width cho m§t dong xuiat nhap la 0.
(Gi4 tri nay cho phép viéc xuit nhap duge thyc hién trén chiéu
dai thyc cia mét s6. Sau mdi l4n xudt nhap, width sé duge dat
lai gia tri 0.
Vi du dean chuong trinh:
Cintx=3,y=5;
cout.width(5);

out<<x<<" Ty,

$& xult ra gia tri cha x trong mét viing c6 kich thuéc 1a 5 ky tu,
hién thi mét khodng tring va sau d6 hién gia tri eGa y véi kich
thude ding cia né.

2.2.4.2. Ham thanh phan precision()

Ham thanh phan nay cho phép thiét lap sé chit s6 xuit hién
sau dau ch&m thap phan khi xudt ra mét s6 thudc kidu float hay
double. Gia tri nay duge truyén qua tham s8 cla ham thanh
phan. Sau khi thue hién, precision xac dinh cach hién thi dit lidu
méi, ddng thoi tra lai gia tri bang 8 chit 6 sau phin thap phan
duge st dung truée d6. Khi khéng duge truyén tham s, ham
thanh phan nay st dung tham s& mac dinh véi gia tri 1a 6. Vi
du:

const float pi = 3.1415927;
cout.precision(2);

cout <<pi; {11}

int pre_preci = cout.precision(4);
cout<<pi;  //{2)
cout.precison(pre_preci}; //(3)
cout<<pi;  f/{4)
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Dong 1énh (1) sé& xuit gié tri cha pi 1én man hinh véi 2 chil
6 thap phan. Dong 1énh (2) sé in gia tri cua pi 1én man hinh v
4 chit 6 thap phan. Dong lénh (3) thiét 1ap lai tham s dinh
dang duge st dung trude d6 (st dung 2 chii s6 thap phéan) va
tham s6 dinh dang nay lai dude st dung trong dong 1¢nh (4).

2.2.4.3. Ham thanh phén fill()

Ham thanh phén nay cho phép xac dinh ky ty dung dé dén
vao khoang trang cha ving xuét dit liéu duge xée dinh bdi ham
thanh phin wideh() khi kich thude cda di ligu nhé hon gid tri
duge thiét lap béi width(). Ky tu don mie dinh la khodng tring
(space). Doan chudng trinh sau s& minh hoa cho viée st dung k¥
tu don:

intx =15;
cout.width(5); //D$ rong viing xudt - 5 ky tu
coufil(*); {{Ky ta don 12 ™

cout<<y;

Sau khi st dung cic ham thanh phin width() va fill(), 1énh

cout<<x s¢ dua ra man hinh két qua: ***15.

4

2.2.4.4. Ham thanh phén ignore()

Ham thanh phén nay sé& cho phép dong xuét nhap bé qua
mot s6 ky ty, khong phu thude cae ky tu dé co phai 14 ky ty
tring hay khong. Déi s& duge truyén cho him thanh phan sé& xac
dinh s& ludng cac ky tu cdn bd qua. Chang han 1énh cin.ignore(7)
s& cho phép bd qua 7 ky ty trong 14n nhap k& tiép.
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2.9.4.5. Ham thanh phén putback()

Ham thanh phin nay cho phép tra lai ky tu vita dudc doc
trude d6 trd lai bs dém dung cho thao tac nhap. Vi du, sau khi
thuce hién céc dong lénh:

char ch, chi;

cin >> chl;

cin >> ch;

cin.putback(ch); /Dua ch 113 lai by dém.

cn >> ch1; /Doc ky tu trong bé dém chl = ch.

ch1 sé c6 gia tri bing gia tri caa ch.
2.2.4.6. Ham thanh phan get()

Ham thinh phén get cho phép doc mot ky tu ti ban phim
khong phan biét ky tu d6 1a ddu cach hay khong. Ham thanh
phin nay c6 thé dugc sit dung 3 mot s6 dang saw:

get(char* str, int len, char delim="n');

Ham doc cac ky tu tit dong nhap (Input stream) vao mang
ky ty duge chi ra béi str. Qué trinh doc nay sé ding lai khi d&
doc dén ky tu thi len hodc khi gap ky tu dude chi ra bdi delim
(gia tri ngdm dinh cha ky ty nay 1a ' n’). Ky tw két thiic sé khéng
duge 13y vao.

get(unsigned char & ch);

Doc ky tu k& tiép tit dong xuit nhap va cat ky tu nay vao

ch.

2.2.4.7. Ham thanh phan getline()

Ham thanh phin duge sit dung dudi dang sau:
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getline(char* ste, int len, char delin ="\n');
Ham nay lam viéc giong nhu ham get § trén véi mot khae
biét nho 14 né 14y ca ky tu k&t thie.
Viduy 2.10

#indude <iostream.h>

void main()

{ .
char s{30};
char s1[30];

cout <<"Hay nhap mot xau ky tu"<<endl;

cin >>s; /(1)

cout <<s; /{(2)

cout <<"Hay nhap mot xau ky tu khic" <<end,
cin.getline(s1,30); //(3)

cout<<sl;

}

Trong vi dy nay, khi thyc hién dén dong 1énh (1), chudng
trinh s& ddi héi nhap mét xau k§ tu tit ban phim. Ching han
néu xau nay 1a "Ngon ngu lap trinh C** " thi ndi dung cua s sé la
mét chudi duge nhap cho dén khi gip ddu cach, truong hgp nay
1a "Ngon". Gia tri nay s& dude xudt 1én man hinh bing dong lénh
(3). Bing ham thanh phén getline, s1 sé nhan ndi dung con la1
trong b dém sau l4n nhap trudc ma khéng phan biét ddu cach -
trudng hdp nay )a "ngu lap trinh C**7,

2.2.4.9. Ham thanh phan put()
Ham thanh phin nay dung dé xuit mét ky t¢ ra man hinh.
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Vi du sau lénh cout.put(‘a’); ky ty 'a’ sé dugc hién thi 1én man
hinh. -

2 3. XUf LY KHUON DANG NHAP XUAT
2.3.1. Cac bd phan xt Iy dinh dang

Trong ngdn ngit C, viéc tao khuén dang cho dit 1iéu nhap va
xu#t duge thuc hién ngay trong cac ham dung cho muc dich
tuong tng. Cac ham nay bao gdm frintf(...), scanf(...), sprinrf(...),
sscanf(...} v.v va viéc s dung ching van cé nhiéu han ché& nhu
da dé cap dén & trén. Hon nia, trong C** viéc st dung cac ham
cua C cling cac streams la mot diéu nén tranh. DE giai quybt van
dé nay, trong C** ¢6 st dung cac bd phan xit 1y khudén dang nhép
xuit (Manipulator) ma thuc chat la cac ham dic biét duge thiét
k& dé phit hgp véi cac streams. Trong thu vién lostrean. h co
chita mot s manipulator cé sin déi véi cac loai di hiu chuin.
Cac manipulator nay ¢6 thé duge mo rong d6i véi cac kiéu 4d
litu mdi do ngudi sit dung dinh nghia. Mac du mdt s6 thao tac
dinh dang co thé dude xéac dinh qua cac ham thanh phan, nhung
vige st dung chung thudng ruom ra va phic tap hon so vl si
dung cac manipulator. Thong thudng cac manipulator duge su
dung dé:

+ Xac dinh d6 rong cha viing chia dit lidu.

¢ Db chinh x4c cha phan thép phén.

V.V

Cac Manipulator nay sé ¢ tac dung cho céac thao tac dinh
dang tit khi chung duge thigt 1ap cho dén khi ¢ thiét lap mdi.
Duéi day la danh sach cua mot sd y Manipulator di dude thist k&
danh cho céac loai dit liéu chudn. Chi tigt vé vige st dung cac
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thao tac dinh dang nay sé dugc trinh bay trong XI.

dec, hex, oct: Xac dinh cg s& dé nhap va hién thi dit ligu.
N&u sit dung oct, C** s ding co 8 8, hex - cd s§ 15 va dec - ¢d 56
10, ¢o $8 nay ciing 14 ¢d s6 mac dinh.

ws: Loail cac ky ty trang dAu tién trong cic Input Stream
(Stream nhéap).

Di lidu sé duge doc cho dén khi gip ky tu tring dAu tién.
Thao tac dinh dang nay chi ¢6 tac dung khi cd skipts da bi tét,
(xem cd skipws & phan sau).

endl: Dat ky ty xudng dong.
ends: Chén ky tu ' ' vao cde Quiput Streams (dong xudt) .

flush: Thao tac dinh dang nay ép tat ca cac phép xuét trong
Input va Output Stream phai dude vidt that su vé mat vat 1y ra
thidt bi tudng Gng. Flush thong thudng ding dé lam vige véi cac
phép xuit ¢é st dung bd dém. Khi st dung bd dém, bo dém nay
c6 thé duge 1am sach trude khi thye hidn mét thao tic xudt mdéi
bang flush.

sethase(int): Thiét lap viéc chuyén ddi cd s véi 1 trong céc

g1a tri sau:

e 0: Co s6 mac dinh. Khi st dung g4 tri ndy, co 56 10 duge
st dung cho viée xudt dit liéu. Trong qua trinh nhéap dit
lidu, céc s6 duge bat ddu bdi O duge xem nhu mot s6 & hé
cd s6 8, Ox dugde xem nhu cac 6 ¢ hé ¢d 86 16. Trong
trudng hgp ngude lai, ¢d s8 10 duge xem nhu co sd dang
su dung.

e 8: 80 dungcosd 8.

¢ 16: St dung cd s6 186.
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resetiosflagA(long): Xoad mot hay nhiéu c8 tao dang
(formatting flag) trong i0s:x _flags).
setiosflangs(long): Thiét 14p mdt hodc nhiéu ¢d dinh dang.
setfill(int): Thiét 1ap ky tu don. Cac ky ti nay cd thé duge
can theo 18 tral hoac 1€ phai cua vung hién thi di lidu. Ché do
nay chi cé tac dung néu df rong ctia ving hién thi di liéu duge
thiét 1ap qua ham ios:: width() ho#c qua manipulator sefw(int)...
setprecision(int): Xac dinh d¢ chinh xac phdn thap phan cla
s& cAn hién thi. Gia tri mic dinh 12 6. Manipulator nay chi ¢b tac
dung trén cac Qutput Stream (cac dong Xuét).
setw(int: Thidt lap dé rong clia bién trong thao tac xuft ké
ti6p. Néu gia tri doi héi d6 rong nhé hon dé roéng duge thiét lap,
C** s& st dung k¥ tu dén duge xac dinh béi setfill.
Duéi diy xin gidi thidu mét s vi du minh hoa cho vide st
dung céc b phéan thao tac dinh dang.
Vidu2.11
Xudt nhdp vdi cd s6 ngam dinh :
#include <iostream.h>
#include <strstrea.h>
#include <iomanip.h>
void main()
{
{fTao chudi
char number[] = "\n 10 010 0x10%;
/iTao sy lién két giia chudi va String Stream

istrstream is{number,sizeof{number)};
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{/Nhap gia tri cho céac bién tit String Stream
int v1,v2,v3;

5> >v]>>y2 >3,

//Hién thi két qua.

cout<<"\n"< <yl << Nyt ey,

}

Trong vi du nay, dau tién mét dong nhap chudi (is) duge tao
va ¢b chita 3 gia tri véi céc co s6 10, 8 va 16 (cac gia tri nay duge
khai bao trong mang number{]). Tiép dé ndi dung cua stream
duge doc vao 3 bién vI,v2,03 va sau dé duge hién thi 1én man
hinh bang dong xuit cout.

Mot diéu cdn luu ¥ 14 trong chuong trinh khéng sd dung
stream chudn cin (cin 14 stream duge lién k&t véi ban phim va
cho phép nhap gia tri t ban phim). Thay véo cin, chudng trinh
c6 st dung mdt stream khac - is. Day 14 mét stream nhap va
dude lién két véi mdt chudi ¢6 sin - chudi number bang dong
1énh istrstream is(number,sizeofinumber)). Sau khi lién két cé
thé st dung stream nay d& nhap gia tri cho cac bién tit ndi dung
cta chudi. Sau khi thyc hién, trén man hinh s& xuat hién két
qua:

108186

Ké&t qua nay ¢6 duge 12 do trinh bién dich tu dong phat hién
khuén dang cta cic sé trong chubi.

Néu sii dung thao tac dinh dang dec: is>>dec>>v1>>02>>03;
thi khi dé v1,v2,03 sé& c6 cac gia tri 1an lugt 14 10 10 0. Theo cac
dinh dang nay thi viéc tu ddng phat hién khudn dang cua cac s6
s& bi bo qua. T4t ca cac s6 déu duge st dung co s6 10 khi nhap.
Sau khi nhap, v3 nhan gia tri 0 do qua trinh nhép v3 bi ding lai
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khi gap ky tu x - k¥ te khong duge chdp nhan trong hé dém co
s6 10.

Néu st dung thao tic dinh dang hex: is>hex>v1>v2>v3; két
qua trén man hinh sé la:
1616 0

Ky tu x lGe nay ciing khong duge chdp nhéan trong hé dém co
56 16,

Cac dinh dang dec,oct,hex c6 thé sit dung &8 chuyén déi co
sd ngay trén mdt dong 1énh.

Vidu 2.12
void main{)
{
const int v=100;
i
cout< <"n"< <y <" <oty <" "< <hec<<end);
}
Két qua ctia chuong trinh sé 1a dong:
100 144 64

duge xuat hién trén man hinh.
2.3.2. Thiét lip va xoa cd dinh dang

Tt ca cac stream trong C™ c6 sit dung lép ios déu c6 thé
1am viée véi cée cd dinh dang. Dudi day xin 118t k& mot s cd hay
dudge si dung:

skipws - Co c6 tac dung d6i voi cde dong nhap di lidu. Khi
cd duge bat, cac ky tu trdng diu tién trong qué trinh nhap dd
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liéu s& bj bd qua. Khi cg tdt, cac dong nhap s& nhap ci cae ky tu
tréng. Trong trudng hop nay, néu trén dong nhap xuat cé sit
dung thao tac dinh dang ws thi ce ky ty tring van bi bé qua.

left, right, internal - Ch; c0 mdt cd cé thé bat g mdi thoi
diém. Néu left duge bat, di ligu sé duge canh trai trong vung
xudt duge xac dinh bdi ham thanh phédn hay thao tac dinh dang
width, khodng con lai cda vang sé& duge chén bdi cac k¥ ty dén.
Néu right duge bat thi dit ligu nay s& duge canh theo 16 phai caa
vung xuit. Néu internal dugce bat thi day cua mol gii tri sb sé
duge canh bién trai, s§ duge canh theo bién phai trong khi phan
giita s& duge chén bdi cae ky tring.

dect, oct, hex - Cac e dinh dang nay cling ¢6 tac dung tudng
tu nhu cdc thao t4c dinh dang dec, oct, hex d4 trinh bay d trén.

showbase - Hién thi ca cac ky ty tuong tng cho co sg dang
dude dung 48 xuit dit ligu. Chéng han s8 100 sé& duge xuit trén
man hinh duéi dang 0x64,

showpoint - Cd nay khi duge bat s& bit buge dong xuat phai
hién thi d&u cham thap phan khi xust cac s§ float hay double
tham chi néu phan thap phén khéng c6. Mic dinh g nay khéng
dudc bat.

uppercase - Khi duge bat, tit ca cac ky tu dang cho co s§ etia
s6 duge xuat sé duge chuyén thanh chit vigt in. Chang han nhu
ky tu 'x' khi hién thi s§ 100 trong h¢ cd s5 16 - 0X64. Mic dinh
¢d nay khéng dugc bat.

showpos - N&u g nay duge bat, ddu "+ s& xuit hién truge

tat ca cdc s6 nguyén dude xudt ra. Mse dinh thi cd nay khéng
duge bat.
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scientific - Khi cd nay dude bat, cac gia tri ddu phiy déng
duge xuft ra theo dang khoa hoe st dung ky tu “e” lam co s8 cho
luj thita. Chang han s6 200.200 s& dude hién thi duéi dang
2.002e+2,

fixed - Khi cd nay dugc bat, gia tri dudc xuit ra dudi dang 56
thap phan.

unibuf - Khi 3 nay duge bat, dong xuit nhap duge Jam sach
sau mdi l4n xudt ra. Cd nay chi st dung cho cdc dong xudt nhap
c6 dung bd dém,

stdio - C3 nay lam sach cic thiét bi xudt stdout va stder
duge dinh nghia trong stdio.h.

D& ¢6 thé st dung cac ¢d ndy, trong chudng trinh cén phai
stt dung File tidu dé iomanip.h. Gia tri caa cac cd khi d6 c6 thé
duge thit 1ap lai nhd eac bd phan dinh dang. C6 2 bd phan dinh
dang hay duge su dung:

setiosflags(long): Thiét lap cac co nhd.
resetiosflags(long): Xoa bo cic ¢o nhé.

Vi du sau sé minh hoa cho viée st dung cac bd phén dinh
dang nay:

cout<<setiosflags(ios::showbase)<<"\n"<<y<<" "<<pct<<y <<

<<hex<<v<<endl;

Né&u gia tri cta v 1a 100 thi khi in gi4 tri nay 1én man hinh,
cout sé chi rd khuén dang xuit dit lidu, K&t qua cta dong lénh
trén sé la:

100 0140 0x864

Cac vi du duéi ddy s& md ta cho viée su dung cac bo phén va
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cac cg xtt 1y dinh dang.
Vidu2.13
#include <iostream.h>
#incdude <iomanip.h>
void main(}
{
float v1=1300.23;
float v2 = 320.99;
float v3 = 54430.00;
cout <setiosHags{ios::showpeint | ios::fixed)
<<setprecision(2)écsetﬁu('*'<<setiosﬂags(ios::right);
cout <<"\n check value: S"<<setw{10)<<v1;
cout <<"n check value: S"<<setw({10)<<v2;
cout <<"\n chek value; §"<<setw{10<<v3;
}
Chuong trinh trén & cho két qua sau trén man hinh:
check value: $***1300.23
check value: 5****320.99
check value: $**54430.00
Trong chuong trinh c6 st dung mét s cd dinh dang sauw:
jos:: showpoint: Bit budc stream phai hién thi didu chém
thap phan, tham chi néu phén thap phan khong ¢6.
ios::fixed: Hién thi s& du6i dang thép phén, khong si dung
s6 mil,
iosuright: Dong di 1iéu vé bén phai viing cin hién thi.
Ngoai cd nay, chuong trinh con si dung cAc ham:

setprecision(2): Chi in 2 sd sau phan thap phén.
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setfill(’*’): Si dung * lam ky tu don.
Viduy 2.14

#include <iostream.h>

#include <strstrea.h>

Hinclude <iomanip.h>

void main(}

{
const float f=3.14159;

cout < <setiosflags(ios::showpos | ios::scientific)
<<"\n The value of P is"
< <setprecision(3) <<setw(15) < <setfill(’-")

< <setiosflags{ios:right) <<f,

}

Sau khi thuc hién, chudng trinh sé hién thi két qua sau
trén man hinh:

The value of Plis - ---- 3.142E+00

P& lam viéc vdi cac cd, C* con sii dung mot s6 ham thanh
phén sau:

long flags(P: Céc cd dinh dang bat theo f, tra vé gid tn cd
trude d6.

long setfllong f): Bat cac cG c6 bat trong f, tra vé cac gia tri
eo trude dé.

Vi du 2.15

#Hinclude <iostream.h>
int main()

{
double pi = 3.1415927,
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intx = 123;

JiCit cdc gid tri ¢ nguyén thiy.

long orig_flags = cout flags();

//Bat mot s6 cd

cout.setf(ios:hex | iosushowbase | ios:uppercase |
ios::scientific);

//In theo phép dinh dang mdi

cout <<"\p x="<<x<<"pi ="<<pi;

/TT4 lai cdc gid tri ¢ nguyén thiy

cout.flags(crig_flags);

/fin theo phép dinh dang nguyén thiy

cout< <"\ x="<<x<<"pi="< <ph;

return Q;

}

Sau khi chuong trinh dudc thyc hién, trén man hinh sé hién
két qua:
x = 0x4D2 pi = 3.141593E+00
x= 1234 o = 3.141593.

9.3.3. Cac dong nhip xuit lam viéc vdi file

Trong C++ c6 rit nhifu 1ép trong thu vién cho phép nguol
sti dung lam viéc véi File. Cac 16p hay duge si dung nhat la
ifstream va ofstream. Trong hai 16p nay, ifstream hé trg cho cac
thao tac m& va doc dil lidu tit File trong khi ofstream hé trg cho
céc thao tac doc md va ghi di liéu 1én File. Trong phin nay cac
khéi niém vé 1dp ciing chua duge dé cap dén. Tuy vay, cin luu §
14 dé st dung cac stream niy, file tiéu dé fstream. h phai duge
khai bao & dadu chudng trinh.
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2.3.3.1. Doc dit liéu tit File

Hiy xét chuong trinh sauw:
Vidu 2.16
#include <iostream.h>
#include <fstream.h>
void main()
{
/MG file di tOn tai trén dia.
ifstream help_file("\\Borlandc\iReadme"};
J/Kiém tra viéc m& file
if(help_file)
{
cout<<"\n Khong thé m& duge file \BorlandcW\Readme";
return;
}
//Hién thi n6i dung file
while(help_file)
{
char buffer{100];
help_file.getline(buffer,sizeof(buffer) );

count<< “\n"<<buffer;

}

Trong ngon ngit C va C**, dang file cho phép nhép xudt du
lidu don gidn nhit 13 dang file vin ban. Trong ché d§ lam viéc
nay, dit libu cda file duge chia lam nhiéu dong khac nhau, mdi
dong dude két thic bai ky tu xubng dong mdi. Noi dung cua cac
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file nay bao gém cac ky tu ASCII. Céc 16p nhap xuét cua file cho
phép md file va sau d6 lam viéc (doc va ghi) theo tiung diong.

@ vi du trén, dé c6 thé md mdt file cho thao tic doc, chuong
trinh c6 stt dung déng iénh:

ifstream help_file("\\Borlandc\\Readme");

Dong lénh nay dinh nghia mét d8i tugng thude kidu dong
nhap lam viée véi file (Input file Stream). Do1 tudgng nay ¢b tén
1a help_file. Sau khi dinh nghia, file Borlandc\Readme da dugdc
lién két véi d6i tugng nay va qua 481 tugng @6 c6 thé thyc hién
céc thao tac doc dit lidu trén file tuong dng. Cd phap chung dé
tao mot d8i tugng thudce kidu Input File Stream ¢6 dang sau:

ifstream Object_name(file_name);

Trong d6:

ifstream: Lép hé trg cho viée md va doc file

Object_name: Tén cta doi tugng thudc 16p ifstream duge
lién két véi file_name.

Sau lénh trén, déi tugng dude tao s& md file ¢6 tén duge chi
trong 1énh & ché d6 doc. Bai vi lénh nay khéng tra lai gia tri sau
khi thuc hién do d6 dé c6 thé kiém tra viée md file ¢6 thanh eong
hay khéng ta phai dung lénh tiép sau:

if('help_file);

Nhu vay, khi thao tac md file thyc hién thanh céng thi
help_file c6 gia tri ding va ngude lai help_file nh%fm gla tri sai-
néu viéc md file khéng thanh cong. ’

Viée doc ndi dung mét dong thude file vao bd nhd duge thue
hién qua ham thanh phan getline(). V61 dong 1énh
help_file,getline(buffer, sizeof(buferr)); néi dung mdt dong cua
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file s& duge doc vao buffer.

N§i dung cua file tuy vay 6 thé dude doe theo ting ky tu
hoiic theo titng kifu dit lidu ¢6 sdn. Ching han nhu trong doan
chudng trinh sau:

char ¢
char* ¢p,
int i;
long I;
double d;

help_file>>c>>cp>>ix>>I>>d;

Khi thue hién viée doc theo timng kifu dit lidu nay, ky tu
xuéng dong van duge xem nhu bat ky mot ki tu nao khéc. C6 thé
thay riang néu file duge doc 1a file van van thi viée doe ting ky
tu cua file s& kém hiéu qua hon getline. Tuy vay, néu dit liéu
trong file thudce nhiéu kidu khéac nhau va khi tha ty xudt hién
cua ching trong file d3 duge bidt trude thi vige doc theo titng loai
4@ liéu nhu trén s& hidu qua hon rat nhiéu, tham chi ¢é thé néi
getline khéng thé giai quydt dude vin d€ nay. Viéc doc dit lidu
thude cac kiéu khéng phai ky tu s& dude két thte néu gip phéi
k¥ ty tring hodc dit lidu khang cung kiéu.

Mot difu cAn luu ¥ 14 néu file duge md bing mét d6i tuong
thuge kidu stream ¢ trong mdt pham vi nao dé thi file sé dugc tu
dong déng lai khi chuong trinh thoat ra khéi pham vi nay. Day
lai 12 mdt diém méi nita cta C** va nd tranh cho ngudi lap trinh
khoi phai thyc hién mét thao tdc cdn thiét nhung hay bj quén dé
la thao tac dong file.
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2.3.3.2. Kiém tra 16i khi lam viéc véi File

Ciing nhu cac ham lam viéc vdi file khac trong ngén ngit C,
khi lam viéc véi file qua cac stream, céc 161 c6 thé phat sinh khi
thue hign cic thao tac véi file do nhiéu nguyén nhan khac nhau.
Chéng han, 13i 6 thé phat sinh khi mé mét file khong tén tai
trén dia, ti€p tuc doc di liéu khi da dén cudi file, hay nhap va
xudt dit ligu khéng ding kiéu v.v. T4t cd cac 151 nay déu 6 thé
duge phat hién trong C™. Cé thé ban da dé y dén mét phuong
phap da sit dung ¢ trén dé phat hién trang thai khi mé file:

if(Object_name) // C6 18i khi mé file.
/fCdc lénh thuc hién khi cé 161
if(Object_name) // Khong ¢6 16i khi mo file.
//Cac lénh thuc hign khi khong c6 16i.

Ngoai viée dung cac todn ti da duge dinh nghia chéng nhu /
va void*. Vige phat hién 18i ¢6 thé duge thue hién thing qua cac _
ham thanh phan. Duéi ddy xin gidi thiéu mét s§ ham thanh
phén hay dude s dung.

bad(): St dung dé bat cac 161 khong dude thuc hign trén file.
Vi du:
if(Object_name.bad(}) # Xuat hién 161
/{ Cdc 1¢nh dugc thuc hién khi cé 16i
eof(): St dung dé bat 18i khi da doc dén cuéi file. Vi du:
if{Object_name.eof()} // i doc dén cusi file.
// Céc lénh thuc hién khi ¢6 16i.
good() St dung dé xac dinh thao tac lam vige dude tidn

hanh thanh cong. Vi du:
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if{Object_name.good()) // Thao tac vdi file thyc hién 16t.
C6 thé kidm tra céc 15 phat sinh khi lam viéc véi nhiéu
stream bing mét 1énh, ching han nhu vi du sau:

while(Input_file && Output_file)
{

/f Sao chép vao Output_file

}

trong d6 Input_file 1a modt doi tugng thude dong nhap va
Qutput_file 12 mét d&i tugng thude dong xuat cua file. Vong lap
trén s& duge thue hign cho dén khi xay ra mét 161 nao &6 khi lam
vide véi file; thong thudng la da dat dén diém cudi cia mot trong
hai file.

Mét 68 cd trong 16p ios cho phép xac dinh cac 161 cu thé bi
phét sinh khi lam viéc véi File Stream. Céc cd nay bao gom:

ios::eofbit: CO nay cé gia tri bing 1 khi da dat dén cudi file.

i0s::;goodbit: Cé gia tri 0x00 khi thao tac trén file khong co
161.

ios::failbit: Co gia tri la 0x02 khi thao tac nhap guét cudl
cliing trén file thye hién khéng thanh cong.

ios:hadbit: Cé gia tri 13 0x04 khi thuc hign mét thao tac
khong duge phép trén file,

jos:hardfail: Cé gia tri 1a 0x08 khi thyc hién mot thao tac
nguy hiém trén file (Fatal Stream error).

Céc ¢& nay 12 cac gia tri cha bién io_state thude kidu enum
trong 16p ios. Cac gid tri nay co thé duge doe bdl ham thanh
phén jos:rdstate(). Mot khi mét trong céc g nay dude bat thi tat
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¢4 cac thao tac doc va ghi file bing stream déu khéng dudc phép
cho d&n khi cd d6 bi xoa di. Dé c6 thé xoa ce cd nay, C++ cung
¢Ap cho nguoi st dung ham thanh phan ios: clear(int). Ham
thanh phan nay tuy vay khong chi dude dung dé xo4 cac ¢ ma
cdn c6 thé dung dé thiét 1ap gia tri caa cac ef nay. Gia tri mic
dinh duge truyén cho tham 6 14 0 va khi dé tat ca cac cd déu bi
xo4. Chéng han, help_file.clear() s& co tac dung xo4 tit ca cac cd.
Gia Lri cia céc cd cling ¢ thé dugc thidt lap bdi ngudi su dung,
chang han dong lénh: help_file.clear(ios:.failbit); s& ¢é tac dung
thidt 1ap failbit vA xo0a cac ¢d bit con lai.
Mbt ¢d nao doé cé thé dude thiét 1ap trong khi cae co khac

vAn gilt nguyén gia tri cua chung. Chéng han ta cé thé thiét lap
failbit:

help_file{help_file.rdstate() | ins: failbit);

Ngugc lai, dé x0a mdt cd (chang han failbit) ma khong lam
anh hudng dén cac cd khac, ta ¢o thé dung 1énh:

help_file.clear(file.rdstate() &ios::faiblit);
2.3.3.3. Ghi diz liéu vao File
Chuong trinh sau md ta viéc ghi dit ligu 1én file su dung
File stream

Vi du 2.17

#include <iostream.h>
#include <fstream.h>

void main()

{

// Mé mot file da 1on tai dé doc
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ifstream help_file("\\Borlandc\\Readme");

/M mot file dé ghi va xod ndi dung cii cla file
ofstream copy_file("copy”};

}{Cdc thao tic kiém tra khi md file

if(help_file)
{
cout<<""n khéng mdé dugc file
“BorlandcWReadme";
return;
}
if(lcopy_file)
{
cout<<"n Khéng md duge file Copy";
return;
}

//Sao chép 4 dong ddu cia file Readme sang file Copy
int line_count =4,
while(help_file &&copy_file)

{
char buffer [80];
help_file.getline(buffer,sizeof(buferr});
copy_file<buffer<<"\n";
if(++line_count ==4) break;

}

}

Trong vi du trén néu ta khéng dung bién didu khién
line_count dé thoat ra khéi vong lap sau khi ghi 4 dong vao file
thi toan by néi dung cua file help_file s& duge sao chép sang file
Copy béi vi vong 1ap chi k&t thic khi doc dén cuéi file help_file.
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Ciing gidng nhu trudng hop doc di ligu tir file, thao tac ghi

di lidu 1én file cang €6 thé dudc thue hién theo titng ky tu hoic
titng kidu dii lidu c6 sin theo cach sau:

char ¢;

char* cp;

int i,

float f;

double d;

copy_flle<<c<pe<ic<i<<d;

Tuy nhién, khi dii lidgu duge ghi 1én file theo cAch nay thi
ching ciing phai duge doc tit file theo cach tudng @ng dé dam
bao gi tri ctia dii liéu duge doc mot cach chinh xac.

C* con cho phép lam viéc vdi file vl mot ché dd khac nhau.
Céc ché do nay duge thiét lap qua cac co khi khéi tao mot doi
tugng 1am viée véi dong xuéit nhap File:

ios:app: Cong dit ligu vao cudi file khi thye hién thao tac ghi.

ios:trunc: Xo4 noi dung cit ca file néu file da ton tai trén

ios:nocreate: Md mot file da tén tai trén dia.
ios:norplace: M3 mét file méi chua ton tai trén dia.

ios=binary: M6 mét file trong ché 46 nhi phan, néu cd nay
khong dude thist 1ap thi file sé dude md trong ché do text.

ios:in: M6 file trong ché& dé chi cho phép doc.
jos-out: M6 file trong ché &6 chi cho phép gh

ios:ate: Dat con. tré file vao cudi noi dung cua file khi md
file.

Duéi day 1a chc vi du don gian minh hoa cho viéc thiét lap
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cac ¢h€ d§ 1am viée khac nhau véi File:

ofstream copy_file(Filename,ios:app); - M§ file c6 tén la
FileName trong ch€ d9 ghi cho phép céng thém dit liéu vao cudi
ndi dung cua file d6.

ofstream copy_file(FileName,ios:noreplace); - Mg file ¢6 tén
la FileName trong ch€& d6 ghi vd ddm bao ring file d6 chua tén
tai trén dia.

ofstream copy_file(FileName,ios:mocreate); - Mé file ¢6 tén
la FileName trong ch& dd ghi vA ddm bao rdng file 46 da tdn tai
trén dia.

D& kim tra cac thao tac xuit trén stream, chung ta cé thé
stt dung cac phudng phap da trinh bay & phan doc dit lidu tu file.

Khi md mét file § ch& do ghi ching ta c6 thé kiém tra xem
file 46 da ton tai trén dia hay chuwa bing cach sau:

ofstream copy_file("Copy" josunocreate);

if(copy_file) // File chua t6n tai trén dia

{

{{ Cac 1énh khi file chura 0n tai trén dia.
}
2.3.4. Lam viée vdi File trong ché d6 nhi phan
Khéc v6i céc file viin ban, cic file 1am viée trong ché& d¢ nhj
phan khéng phan biét cic ky ty tring va ciing khéng duge L6
chiic theo titng dong. Viéc md va déng céc file trong ché d6 nhi
phén ciing duge thye hién gan giéng nhu trong trudng hop file

vin ban, ngoal trit viéc st dung cd ios:: binary nhu tham s&
truyén khi md file. Hay xét mot s6 vi du sau;
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2.3.4.1. Doc file vin bdn theo ché dé nhi phén

Viduy 2.18
#include <iostream.h>
#include <fstream.h>

void main()

{
//M0 file trong ché€ d6 nhj phan.

ifstream help_file("\\Borlandc\\Readme" ios::binary);

it(help_file}//Kiém tra 18i khi mé file

{ .
cout<<."n Khong mo duge file
“BorlandeWReadme";

return;

}

// Hién thi noi dung file

while(help_file)// Thuc hién cho dén khi gap cudi file

{
char ¢;
help_file.get{c); /Doc 1 k¥ tur tir file
cout <<

}

}

Béi vi khi 1am viéc trong ché d6 nhi phan, C** khong phan
biét dau cach va xudng dong do dé ham thanh phin doc di lidu
theo tiing dong khéng thé thyc hién dude. Trong ch# 5 nay, dé
doc ndi dung cua file chi ¢6 phudng phap doc dit liéu theo tiing
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byte 1a lam viéc chinh xac va hidu qua nh&t. Tuy vay, néu st
dung ham thanh phan read, ta vin c6 thé doc dit lidu véi mdt
kich thuée nhit dinh vao bé nhd. Ching han cac dong iénh sau:
char buffer[100];
help_file.read{buffer sizeof({buffer));

s& cho phép doc dit liéu tir file duge lien két voi doi tudng
help_file v6i kich thuée biing kich thude cia mang buffer.

2.3.4.2. Doc file nhi phdn

Vidu 2.19
#include <iostream.h>
#indude<fstream.h>
void main()
{
/i Mé file dd 16n tai d€ doc
ifstream help_file("\\Personal" jos:binary);
{/ Kiém tra 16i khi mo file
if(help_file)
{
cout <<\ Khong mé duge file \\ Personal”;
return;
}
struct {
char name[10];
char surname([20];
~int age;
float salary,
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} data;
while(help_file)
help_file.read({char*)&data, sizeof{data}};
cout<<"Trong ldn doc cudi ciing chi cd"
<<help_file.gcount()< <"ky tu dugc doc trong 16ng 56"
<< sizeof(data);

}

Véi vong lip nay ndi dung cua file Personal dugc doc vao
bién efu tric data véi kich thude mdi 1dn doc bang kich thude
cta chinh ¢&u trie nay. T4t nhién 1a véi vong 1&p nay thi chi c6
dii ligu trong 1an doc cudi cang dude luu tri trong data. Lénh
cout sau dé sé hién thi s6 ky tu trong lan doc cudl cung ti file
vao cau truc nay.

2.3.4.3. Ghi file nhi phdn

Vi du 2.20
#include <iostream.h>
#include <fstream.h>
struct Data{
char name[10];
char surname{20];
int age;
float salary;
b
void main()
{
/1 M file da t5n tai dé ghi ofstream
company_records{"RECORDS.DAT" ios::binary);
# Kiém tra 161 khi ma file
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if(company_records)

{
cout<<™\n Khong mé& dugc file RECORDS.DAT™;
return;

}

Data employee;

int number =Q;

while{number <10 &&company_records)

{

company_records.put{{char Jnumber+-+); (1)
company_records‘write([char*)&Data,sizeof(Data));(2)

}
}

Chuong trinh trén ghi dit liéu cia 10 ban ghi vao file. Did
lidu duge ghi vao file bao gom: 8 thit tu cha bdn ghi - dong lénh
(1) va dit liéu cha ting ban ghi - dong lénh (2).

2.4. CAC DONG XUAT NHAP LAM VIEC VOI CHUOI

Trong rit nhidu trudng hgp, di lidu sau khi dude tao khuén
dang khéng can thiét phai hién thi 1én man hinh ma chi cin dua
vao by dém, dit liéu nay sau dé lai c6 thé duge doc vao bién dé
phuc vu cho cac thao tac xit 1y dit liéu ti&€p theo. D& phuc vu cho
muec dich nay, ngén ngi C st dung ham sprintfl...) va sscanfl...)
trong khi C** s dung 16p strstream cho cac thao tdc nhap va
xuit dit lidu, V& phudng phap su dung cé thé nhan thay cac thao
the nhap xufit di liéu véi cac String Stream (dong nhép xuit
kidu chudi) ciing tudng tu nhu khi thao tac véi cac File Stream
(dong nhap xudt File). Khi s duyng céc dong xuélt nhap véi
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chudi, chuong trinh cdn s& dung file tiéu dé strstrea.h.

2.4.1. Cac thao tac xuat dit liéu

Céc thao tac xuét di 1iéu bing String Stream duge minh
hoa qua vi dy sau:

Vi du 2.21

#include <isotream.h>
#include <strstrea,h>
#incude <iomanip.h>
#include <fstream.h>
#include <stdlib.h>
void main()

{

//Tao mot strstream rong.

//Kich thude chia bd nhé s& duge cdp phat dong strstream
buffer;

J{ Khai bdc mot s6 bien

int number =30,

char* color = "D&";

float weight = 135.56;

/f Xust dif ligu vao buffer va thiét 1ap cac chudi dinh
// dang trong Stream.

buffer <<"\n Co t4t ca"<<number;

buffer <<" chiéc ghé& ¢6 mau” <<color

buffer <<"véi tdng khéi lugng 12"

buffer << setprecision(2) <<weight <<"kilo";

Jf md file report.doc

ofstream report("report.doc”};

it{!report)
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cerr<<"Khong mé dugc file report™;

exit(1);
}
// Ghi dir liéu vao file
report<buffer rabuf();

}

Trong vi du trén, dong lénh strstream buffer da tao ra mot
d61 tucng buffer thuge dong nhap xuit kiéu chudi. Sau khi duge
tao, dil liéu kifu chudi c6 thé dudc xudt vao buffer qua toan tu
<<, N&i dung cha buffer sau d6 lai duge xuét vao file report.doc
gqua ham thanh phan rdbuf{). Nhu vay sau khi thyc hién chudng
trinh thi file report.doc sé chiia chudi “Cé 14t ca 30 chiée ghé véi
mau d6 véi téng khoi lugng 1a 135.96. kilo”.

Vi du 2.22

#includ <iostream h>
#include <strstream.h>
#include <iomanip.h>
void main()
{
const float pi = 3.14159;
strstream buffer;

// Thiél lap cdc thao tic dinh dang va xuét dit liéu vao buffer.
buffer < < setiosflags(ios::showpos | ios:scientific)
<< “Gia tri caa PI 13" '
<< setprecision(3)
<< setw(15) < setfill(_)
<< setiosflags(ios:right)
<< pi <<ends;
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// Chen k¥ t tring vao buffer - ket thic chudi.
cout <<buffer.rdbuf();

/f Xudt ndi dung ciia buffer ién man hinh

}

Ciing cAn luu ¥ 12 18p strstream s& cho phép tao ra mét dai
tugng dé thyc hién ca hai thao tac xuat va nhap di liéu do do co
thé nhap dii liéu vao mot bién kidu chudi tit buffer qua ham
thanh phén getline. Chéng han, ndi dung cua mang ch co thé
duge nhap tit buffer qua dong lénh buffer.getline(ch,50);

Ngoai 16p strstream dung cho ca hai thao tac nhap xuat,
C++ con dua ra cac 16p riéng danh cho viée nhap - istrstrea va
xuht dit liéu - ostrstrea dé lam viéc véi mang.

2.4.2. Sit dung istrstream

Vi du 2.23
#inciude <iostream.h>>
#indude <strstreah>
void main(int arg, char** argv)
{
istrstrea argument(argf{0]};
cout <<“\n C6 "<<arg <<"tham 8. Tham s& th

nhst 12" <<argument.rdbuf( };

}

Trong chudng trinh trén, déi tugng argument la déi tugng
thude 16p nhap cua déng nhap xufit kidu chudi. Dai tudng nay
duge khdi tao bang gid tri etia arguf0] (tham s8 thi nhit cua
dong lénh). Gia tri nay sau d6 duge xuit ra man hinh thdng qua
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ham thanh phan rdbuf().
2.4.3. Xit Iy nhidu phép dinh dang bing stream
Vi du 2.24

#include<strstrea.n>
#include <iomanip.h>

void main{)

{
char buffer [80];
ostrstream text{buffer sizect{buffer));
inti=10;

char* code = "Khong biét";

J{Chen ky tu két thiic chubi vao buffer;
text <<"\n Cé"<< | <<"DP@i tugng"<<ends;
cout<<buffer;
/fBua con trd cia strstream vé lai vi trf dau.
text.seekp(Q});
#/Chen ky tu két thiic chudi vao buffer.
text<<"™\n M4 cla 181 13"<< code<< "' \0;
cout< <buffer; '

}

Trong vi du, d6i tugng text 14 dé1 tugng thude 16p Xuét caa
dong nhap xudt kiéu chudi. D61 tugng nay duge lién két véi
mang buffer. Néi dung cia mang, sau d6 cb thé duge khdi tao
théng qua 861 tugng text. Mot diém cdn luu y 12 khi khgi tao nd1
dung cho mang, mang phai duge két thic bing ky tu NULL.
Trong chuong trinh, kj tu nay dugc chén vao bing hai cach: s
dung bd phan dinh dang ends hodc chén truc tiep ky ty "\0' qua
phép nhap dit lidu << "\0 ". Trong chuong trinh cing s dung
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ham thanh phin seekp dé dua con tré v8 vi tri ddu cha d&i
tudgng.

2.5. SU DUNG PRINTER NHU STREAM

Trong C**, dong nhap chudi (String Stream) cing c6 thé
dude su dung 48 xuit di liéu ra Printer. Co thé so sanh hai
chudng trinh véi muce dich outi dit liéu ra Printer trong CvaC™

Vi dy 2.25

Sz dung C

#include <stdio.h>

void main(}
i
FILE* fp;
fp = fopen{"LPT1", "w");
if{!fp}
{

printf("Khong thé truy nhap dén Printer");
return;

}

/] In ra may in
fprintf{fp."In thir ra mdy in"});
fctosef(fp);
}
Vi du 2.26
Si dung C*

#include <iostream.h>
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#include <strstrea.h>
#include <fstream.h>

#include <stdfib.h>
void main{int arg, char ** argv)
{
strstream record,
record <<"Cé <<arg <<'"tham s&. Tham s thif nhét
Ia"<<argv[0]<<endi<<ends;
ofstream printer{"PRN"};
if{forinter)
{
cerr<<"\n Khong thé truy nhap dén Printer”;
exit(1);
}
/ In dit liéu ra Printer
printer <<"Ngin gon vé dong lenh" <<record.rdbuf();
}

Trong ca hai vi du trén ching ta déu ding "PRN" dé truy
nhap dén Printer thong qua file {trong C) va Printer Stream
(trong C**). Thay cho "PRN", trong chucng trinh cling c6 thé sit
dung cac tén khac dé lam viéc véi Printer nhu "LPT1" hoac
“LPT2". Sau khi tao cic Stream hoac file lién k8t véi Printer,
vige ghi dit iéu dén Printer s& dudc thyc hi¢n thong qua cac
Stream hoic file nay.
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Chuong HI

CAC PHEP TOAN
VA CAU LENH DPIEU KHIEN

3.1. CAC PHEP TOAN

3.1.1. Phép chuyén kiédu
C++ st dung ca hai dang ép kiéu:
(Kiéu) Biéu thic;
hodc:
Kiéu (Biéu thize);
Sau khi thyc hién vige ép kidu, Bidy thire sa duge chuyén
sang kiéu dudge chi trong cdu lénh.

Dang thi nh4t cia phép ép kidu c6 thé duge s dung ca
trong C va C++.

Vi du:
inta = int(10.8) + int (2.5);
Sau khi thyc hién cau lénh nay a sé c6 gia trila 10.
3.1.2. Cac phép toan sé hoe

C++ slt dung céc phép toian s8 hoe sau:
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Phép toan Cach viét Vidu

Cong + a=a+h;
Tru - S a=a-2;
Nhén * a=b*2;
Chia / a = bf2;
Chia 14y phan du % a = a%3;

Trong che phép toan s hoc nay ¢6 hal phép todn ma cin
quan tAm: phép chia (/) va phép chia 18y phéan du (%).

Phép chia 18y phan du (%) chi duge thyc hién trén hai $8
nguyén. Két qua clia phép todn a % b la phén du cta phép chia
cua a cho b. '

Vidu
5%3=2; 7T%3=1,

D&i véi phép chia a / b, két qua cha phép toan lai phu thude
vao kidu cha s6 bi chia va s& chia. C6 thé chia lam hai trudng
hgp:

e N&u cd a va b déu la sb nguyén thi két qua cua phép
to4n a/b 13 phin nguyén cla phép chia cua a cho b.
Vidu:
713=2;, 5/3-=1;
e N&u it nhit mét trong hai s8 a va b 1a s§ thuc thi két
qua ctia phép chia a / b 12 mot sO thye.
Vi du:
5.0/2=25; 7/2.0=23.5;

Nhu vAy, nfu muén 14y két qua ding cua phép toan a / b
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véi @ va b 14 s0 nguyén thi ta cin phai st dung phép ép kidu.

Chang han néu khai bao:

inta=7,5%=2,

thi a/b =3;

trong khi float(a) /b = 3.5;

Vidu 3.1

Chuyén don vi thoi gian duge tinh bing gidy sang phit va
gidy (Chéing han 62 gidy thanh 1 phit va 2 gidy)

D& dang nhan th&y néu goi sec 1 thdi gian tinh bing giay

va minute va left 1a thdi gian dude tinh bing phit va gidy sau
khi chuyén thi ta cé:

minute = sec { 60;
left = minute % 60;
Chudng trinh dugc viét nhu sau:
#include <iostream.h>
#include <conio.h>
void main { )
{
clrscr( );
int sec, minute, left;
cout <<"Hay nhap thoi gian tinh bing gidy"<<end,
an >> sec;
minute = sec / 60;
left = sec % 60;

cout <<sec <<"gidy bing "<< minute <<"phiit va"
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<< left << "gidy;
getch();
}

Vidu3.2

Héy nhép mot s6 nguyén khéng am va tinh gid tri byte thip
va byte cao cua né.

S8 nguyén khéng 4m x (unsigned int) dugce luu tri trong 2
byte ctia bd nhd va yéu ciu cla bai toan ¢ diy la in gia tri néng
biét titng byte cua s& nguyén nay.

Né&u d8 ¥ ring gia tri 16n nhat cé thé chia trong mét byte 1a

' 955 (tir O dén 255) thi ta s8 c6:
Gia tri byte thap = x % 256;
Gia tri byte cao = x /256;
Nhu vy chuong trinh c6 thé duge vit nhu sau:

#include <iostream.h>

#include <conio.h>

void main { )

{
crscr{ );
unsigned int x;
cout << "Hay nhdp s6 nguyén khong am: *;
an>>x;
cout <<"Gid tri clia byte thap la "<<x %256 <<endl;
cout << " Gi4 tri cla byte cao la " << x/ 256 ;
getch( );
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3.1.3. Cac phép toan quan hé va logic

Céc phép todn nay thudng duge si dung cing nhau va
dung dé so sanh gia tri cla cac biéu thiic va sau d6 chon phuong
phap can giai quyét tiép theo.

Cac phép toan quan hé (so sanh) bao gém:

Phép toan Y nghia
> Lén hon
< Nho hon

> = Lén hon hodc bang

<= Nhé hon hoic bang

Khae

Két qua cua phép todn quan hé la dang (biing 1) néu phép
so sanh duge danh gia 11 ding va bing khéng néu phép so sanh
la sail.

Cac phép toan logic bao gom:

Phép va 1 &&
Phép hoac T
Phép phu dinh : !

K&t qua cda cée phép toan dude mé ta trong bang dudi:

Bdng 3.1
Gia tri cha toan hang K&t qua ]
Toin hang 1 | Toan hang 2 && | !
_______ TRUE o TRUE 4 1ol Qo
_______ TRUE | FASE 1 o0 1o iop0o
_______ FALSE | TRUE o0 bt
FALSE FALSE 0 0 1




& day TRUE va FALSE 14n lugt 1a cac gia tri khac va bang
khong caa todn hang.
3.1.4. Phép gan
Phép toan nay cho phép gan gia tri cho mét bién va c6 dang:
Tén bién = Todn hang;
trong 46, toan hang ¢6 thé 1a mdt bidn hoge mdt bicu thie.
Cé mot s6 diéu can chi y déi véi phép gan:
» Céc phép gan c6 thé st dung lién ti€p nhau. Khi dé phép
gan s& duge thue hién tit phai qua trai
Vi du: X1 = X2 = 100;

o Phép gan (=) va phép so sanh (==) c6 ¥ nghia hoan toan
khéac nhau.

o Céc phép toin cé st dung phép gin c6 thé viét & dang

ngin gon:
Bang 3.2
Phép toan Viét ngin gon

a=a+bh; a+=b;
a=a-b; a-=b;
a=alb; a /=b;

a=a*b; a *=b;
a = a %b; a % =hb;

3.1.5. Cac phép toan ting giam mét don vi

D&1 véi cac phép toan tang giam mot don vi, ngdn ngi C++
lai dua ra cich viét ¢ dang ngin gon hon. Céac phép todn nay
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thudng dude st dung § dang tién t0 va hau t.

O dang tién t&, phép toan duge viét nhu sau:
++a; va --a;

3 dang hau t5, phép todn c6 dang:
a++va a -

trong d6 a 12 mot bién.

Cac phép toan tién t& ++a va hiu t6 a++ déu tuong duong
véi chch vist @ = @ + 1 (--a vA a-- tuong dudng véia = a -1). Tuy
nhién, néu tham gia vao bidu thic thi cac phép toan ting giam
tidn t6 va hau t& sé cho cac két qua khéc nhau do nguyén nhin
sau:

e D& vi phép toan tang gidm duge viét dudi dang tién t&
(++a ho#c --a) thi trude titn gia trl cla @ ting ho#c giam
m6t don vi sau dé méi tham gia vao bidu thic.

e D& véiphép toan tang gidm duge viet dudi dang hau t&
(a++ hodc a--) thi trudc tién gia tri cua ¢ duge sit dung
dé tinh gia tri cua bibu thiic sau dé mdi duge ting hodc
giam mdt don vi.

Vidu 3.3
#incde < iostream.h>
#include < conio.h>

void main ()

{

drscr (s
inta=2,b=3
int c;
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=a++ + ++b;
cout << "¢ =" <<
cout << "a="<<a
cout << "h =" << by
getch();
}

Theo qui tac thyc hién ctia phép toan tang giam mét don vi
ti6n t& v hau td thi gia tri cua a trude tién sé tham gia vao biéu
thite sau &6 méi tang mot don vi trong khi gid tri cua b sé ting
lén mdt don vi trude khi tham gia vao bidu thie. Két qua thuc
hién clia chuong trinh s& la:

c=9
a=3
b=4

D& tranh cac k&t qua sai do thit ty thyc hién cac phép toan
++ va -- khéng hgp 1y ta can chi ¥

+ Khong st dung phép toan tang giam mjt don vi cho céc

bién 6 mat 8 nhidu déi s& cia ham.
Vi du: printf("a = %d a*a= %d\n", a, a*a+t);

e Khong si dung phép toan tang giam mét don vi cho céc

bién ¢6 mit nhiéu 1an trong cing mét bidu thitc.
Vidub=a/2+5* (1 +a+t);

Nguyén nhéan 1 do trinh bién dich c6 thé thyc hién phép
toan khong theo thid ty nhu ta mong mudn. Chang han & trudng
hgp thit nhat, khi thye hién ham printf, gia tri caa tham s0 thi
hai c6 thé duge tinh trude khi in gia tri cla tham sb thi nhit 1én

méan hinh.
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3.1.6. Tinh kich thudc caa doi tuong

Kich thuéc cha d&i tugng chinh 1a s& byte ma trinh bién
dich phéan bd cho 461 tugng do6 khi bién dich. O day, dé) tugng
duge tinh kich thudc ¢6 thé 1a bién, mang, cdu truc, bidu thic
hodic don gian 12 mét it khoa dudc dung cho mdt kiéu di liéu
nhit dinh. Phép todn dudc vigt dudi dang saw

sizeof todn hang;

C6 thé dua ra mét vi du don gian v& cach st dung phép toan
nay.

Vidu 3.4

#include <iostream.h>
Hinclude <conio.h>
void main ()
{
chrser { )
char name[10] = "Nguyen Van A"
int &
fioat b;
cout << "Kich thuéc claafa” << sizeof a << endl;
. cout << Kich thuéc cha b la " << sizeof b <<endl;
cout << Kich thudc ki€u char 1a " << sizeot char
<<endl;
cout<< “Kich thudc clia name 12 * << sizeof name ;
getch(};
}

Sau khi thuc hién k&t qua cta chuding trinh sé la:
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Kich thuéc cua a la 2

Kich thuée cua b la 4

Kich thuée kiéu char 1a 1
Kich thude cua name la 20

3.1.7. Phép toan cé diéu kién

Phép toan cé difu kién duge ky hiéu bdi ?: va bao gom 3

toan hang. Phép toan co thé duge mé ta ngin gon dudl dang:
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Biéu thitc 1? Bi€u thic 2: Biéu thic 3;
Phép toan duge thyc hién thong qua céce buée sau:
e Tinh gi4 tri cia biéu thic 1.
« N&u gia tri cda bidu thic 1 khac 0 (Biéu thic 1 ¢6 gié tri

dang), k6t qua ctia phép toan 12 biu thic 2.

e N&u gia tri cha bidu thitc 1 bing 0 (Biéu thie 1 ¢6 gia tri

sai), k&t qua cla phép toan 12 biéu thic 3.

Cén huu ¥ 13 kidu két qua cha phép todn s& la kiéu cao
nhét trong cac bidu thic 2 va 3. Chang han néu biéu thic 2
cé kiéu 12 int va bibu thitc 3 c6 kidu 1a float thi kiu cha két
qua sé 1a float.

Vi du dudi day s& mb ta cach sl dung cha phép toan ¢d
diéu kién.

Vidu 3.5

Tim va in gid tri lon nhét cia 3 s6 duge nhgp ti ban
phim.

#include <iostream.h>

#include <conio.h>



clrser { );
fioat a;
int a,b;
float max;
cout << "Nhip gid tri ca a, b, ¢:";
dn >>a>> b >>q
max =a>b?akb;
max = max > ¢7 max: ¢
cout << "Gid tri 16n nhit phai tim 1a "<< max;
getch {);
}

3.2. CAC CAU LENH DIEU KHIEN
Vidce st dung céc cdu 1énh didu khién trong ngon ngit nhim
dam bao cac van dé sau khi chay chuong trinh:

o Cho phép céc cau 1énh viét ti€p nhau duge thuc hién
trong khi mot diéu kién ndo d6 duge danh gid la
ding.

e Cho phép sl dung céic diéu kién dé tit d6 chon cac
kha nang cé thé xay ra nham dé ra bién phap giai
quyét.

3.2.1. Cau lénh if - else

Cau 1énh if - else duge dung dé ré& nhanh trong chuong
trinh. Phu thudc vao didu kién cla ciu 1énh, quyén diéu khién
cua chucng trinh s& duge chuyén dén mét nhém 1énh nao dé.
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C4u 1énh nay thudng gap g 3 dang sau:
Dang 1:
iftBiéu thic)
Khoi lénh;
Cde lénh tiép theo
& day khéi 1énh bao gém cac lénh duge bit ddu bdi ky td {
va k&t thic bal ky tu }
Khi gip cdu lénh & dang nay, chuitdng trinh sé thyc hién
theo céac bude sau:
¢ Tinh gia tri cua bidu thie
« N&u bidu thtc ¢ gia tri sail, bé qua khoi lénh va thuc

hién cde lénh tiép theo. Néu bidu thie c6 gia tri ding thi
14n lugt thuc hién khoi lénh va ede lénh tiép theo.

Dang 2:
if(Biéu thiic)
Khéi lénh 1;
else
Khét lénh 2;
Cdc lénh tiép theo
Cac bude thuc hién:
e Tinh gi4 tri caa bidu thie.
« N&u biéu thilc ¢6 gia tri dung thuc hién khéi lénh 1
v cde cdu lénh tiép theo.
«  N&u bifu thiic ¢6 gia tri sai thye hién Ehéi lenh 2 va

cde cau lénh tiép theo.
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Dang 3:
ifi Biéu thitcl)
Khéi lénh 1;
else if(Biéu thitc 2)
Khoi lénh 2;
else if(Biéu thitc 3)
Khéi lénh 3;
else
Khot lénh n;
Tha tu thye hién clia chudng trinh khi gap cau tric nay sé JE:¥
o Néu bidu thite 1 c6 gia tri dung, thuc hién khoi lénh.1

o N&u bidu thitc I ¢6 gia tri sai, kiém tra biéu thite 2. Néu
bidu thitc nay ¢6 gia tri dung sé thuc hién khdi lenh 2

V.V,

« N&u tat ca cac bidu thitc déu cé gia tri sai thi thyc hién
khéi lénh n

e Sau khi thyc hién mét trong cac khoi 1énh, quyén diéu
khién chuong trinh sé duge trao cho 1énh ding ngay sau
cdu trac if - else.

Cac vi dy dudi day sé md ta cho vide sit dung edu tric if - else.
Vi du 3.6.

Tit ban phim hdy dia 2 s6 nguyén va xdc dinh sé lon nhdt
trong hai 56 do.

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

void main { )

{
clrser ();
intnt, n;

cout << "Hay nhap s6 thit nhat’ <<endl;
an >>nl;
cout << "Hay nhip s6 thi hai" <<endl;
cin >> nZ;
int Max;
if(n1 > n2)
Max = nl;
else
Max = n2;
cout << "Gid tri 16n nhift la: "<< Max;
getch( );}
Vidu3.7
Tiz ban phim nhap 3 s6 thue a, b va ¢, Hay kiém tra gid iri
ciia 3 6 nay 6 thée mén la 3 canh ctia tam gidc hay khong va
néu phdi héy kiém tra dang cla tam gide la vudng, can hay déu.
Viée kiém tra 3 s8 c6 thoa man 12 3 canh cha tam giac hay
khéng duge thuc hién biing cach kiém tra téng ctia hai s@ bat ky
luén 16n hon s6 con lai. Néu goi <& 16n nhit trong ba s 1a Max
thi didu kién nay sé tudng duong voi:
2*Max<a+th+c

Khi tam giac 14 vudng thi gia tri cha cac canh phai thoa
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mén dinh ly Pitago (binh phuong ctia canh huyén bing téng
binh phudng ctia cac canh con lai). G day, do sai s6 khi tinh toan,
tam gidc s€ 14 vudng néu hidu cla binh phuong canh huyén va
téng binh phuong cha hai canh con lai ¢6 gia tri tuyét d6i nhd
hon mét gia tri d rdt nhé nao dé. Didu kign nay sé tudng duong
véi:
|2*Max*Max — a*a —b*b —c*c| < qd:
Nhu vay chuong trinh trén cé thé dude viét nhu sau:
#include <iostream.h>
#include <conio.h=>
#Hinclude <math.h>
void main ()
{
drser( );
float a, b, ¢, Max;
float d = 1e-9; // Sai s&
cout << "Hay nhap ba s a, b, ¢ :"<<endl;
an>>a>>h>>
Max =a >b?a:b;
if {Max <c)
Max = ¢;
if{(2*Max-a-b-c>=0)
cout<<a <<''<<b<<'va" << ¢ << khong phii la
ba canh cia tam giac";
else

{
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iffa==b && b ==1¢)
cout << " Tam gidc déu™;
gseiffa==h || b==¢ || c==a)
cout <<" Tam gidc can”;
else

{
int e = fabs(2*Max - a*a - b*b -¢*¢};
if{ e < d)
cout << " Tam gidc vuong";
else

cout << “Tam gidc thutmg",

}

Trong chuong trinh trén c6 st dung ham fabs dé tinh gia tri
tuyét d6i clia mét 6 thuc. Didu nay ddi héi phai ndi két file tieu
d& math.h véi file ngudn.

Vi du 3.8
Hay tinh tién dién phdi trd hang thdng theo quy tdc:
1. Sit dung déh 100Kw ; gid mbi Kw la 450 déng.
2. Tir 101 dén 150 Kw gid méi kw la 750 déng;
3. Trén 150 Kw; gid la 950 dong cho méi Kw.
Vi du nay dude danh nhu bai tap cho ban doc.
3.2.2. Cau lénh for

Véi cau 1énh for ta cé thé lap lai viéc thue hién cua mét
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hodc khéi 1énh véi mét s6 14n cho trude.
Cau 1énh for c6 dang sau:

for (Biéu thirc 1; Biéu thite 2; Biéu thirc 3)
Khéi lénk;

Trong cdu 1énh nay:

- Biéu thite 1 dung dé khai tao bién diéu khién cla
vong lap.

- Biéu thic 2 1a didu kién ding dé kiém tra viée
thyc hién cua vong lap.

- BiGu thic 3 dung dé thay d6i gia tri cda bién
diéu khién. Biéu thie nay thudng chia cac cong
thiic dé thay d8i gi& tri cia cac bidn didu khién
sau moi chu trinh cita vong lip.

Cau Ig¢nh for thyc hién qua cée bude sau:

* Bube 1. Tinh gia tri cla bidu thize 1 (Khii tao céc
bién diéu khién).

* Budc 2. Xac dinh gi4 tri ca bidu thic 2.

* Budc 3. Néu gia tri cia bidu thite 2 khac 0, thyc hién
cac lénh trong than for, sau d6 tinh gia tri cla bidu
thite 3, thi€t l4p gid tri mdi cho céc bidn didu khién
va quay vé bude 2. Néu gia tri cta bidu thie 2 bing
0, thodt khoéi vong lap for va tiép tuc thuc hién cc
lénh duge viét sau than vong lap.

Vi du 3.9
Tir ban phim héy nhdp mét sé nguyén n va kiém tra s6 dé c6
phdi la s6'nguyén t6'hay khéng.
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Vi s6 nguyén td 1a s6 nguyén chi chia hét cho s& 1 va chinh
né nén dé xac dinh mot sd nguyén ¢ phai 13 s& nguyén t& hay
khong ta sé ding thuat toan don gian nh4t: chia s8 nguyén do
cho tit cA cac 86 nguyén nim gitia s6 2 va chinh nd. Piéu nay sé
duge thuye hién théng qua vong lap for:

for(int divisor =2; n%divisor 1=0; divisor ++);

Ro rang vong lip for sé két thie khi n%divisor == 0 (tic 1a

n chia hét cho divisor). Khi dé:
- N&u divisor < n thi n khong phai la sd nguyén ta.
- Néu divisor ==n thin chinh la 6 nguyén to.
Chuong trinh kiém tra s8 nguyén t& duge viét nhu sau:
#include <iostream.h>
Hinclude <conio.h>
void main ( )
{
clrser (3
int n;
cout << "Hay nhap s6 nguyén n: *;
cin >>n;
for(int divisor =2; 9%, divisor 1=0; divisor ++);
if{divisor == n)
cout << n << "la 56 nguyén 10"
else '
cout << n << " khong phai la s8 nguyén t6";
getch ()
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Phuong phap tim s8 nguyén £5 duge dua ra trong vi du trén
khéng phai 1a phudng phap hidu qua nh&t, day ¢hi 1a thuat toan
don gian dung 48 minh hoa cho viéc st dung vong lap for. Ban
doc ¢d thé tim hidu thém nhiing thuat toan khac hiéu qué hon
38 xac dinh s6 nguyén cd phai 12 nguyén t& hay khong.

Vi dy 3.10

Xde dink mot s6 nguyén n 6 phdi la s6 chinh phuang hay
khéng.

D& xac dinh mdt s nguyén cb phai 1a 8 chinh phudng hay
khéng ta phal tim xem s6 nguyén d6 co bang binh phuong cla
mét s& nguyén nao d6 hay khong. Pé thuc hién muc dich nay ta
s sit dung vong 13p for:

for(int x =2; x*x <1} x++);

R& rang vong lap for sé K&t thic néu a*x > = n. Khi do néu
x*x == n thin séla s& chinh phudng va trong truong hgp ngugc
lai n khong phai la g8 chinh phuong.

Chuong trinh duge viét nhu sau:

Hinclude <iostream.h>
#include <conio.h>
void main { }
{
drser (),
unsigned int m;
cout << " Nhap s& nguyén n: ")

for(int x =2; x*x < n; x++);
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if( x*x == n}
cout<< n << " |a s6 chinh phuong";
else
cout << n << " khong phai la sG chinh phuong;
getch { ):
}

Trong cd phép cla cau lénh for khong nhat thigt phai tén
tai ca 3 biéu thic. Tuy vay, trong trudng hgp mot bidu thite nio
d6 bi b qua, d&u chdm phiy (;) di kém sau né vin budc phai cé.
Chéng han, ta c6 thé viét:

for(; bidu thizc 2; biéu thic 3)
hay

for(; ; biéu thitc 3)
hoidc tham chi:

for(; 2J);

Vi du dudi day & mé ta trudng hgp biéu thite 1 bi bo qua.

Vidu 3.11

Ti¢ ban phim nhdp mot s6 nguyén a kiéu long. Hay tinh tong
cdc chit s6 cuia 86 nguyén nay.

Gia st s6 nguyén a dude vit dudi dang @pa, q..adg - 56
nguyén nay cé thé duge viét duéi dang:

(.(a, *10+a,_)*10..)*10+q,

Téng céc chit s6 cta s nguyén dé dang duge xae dinh néu ta
x4c dinh duge tiing chit 6 cha s§ nguyén dé6. Theo cong thic
trén, néu ta chia s8 nguyén cho 10 thi phan du cia phép chia s&
14 a, va néu ta 14y phin nguyén ciia phép chia, chia ti&€p cho 10
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thi phén du sé 12 a,. Qua trinh nay sé duge tiép tuc cho dén khi
phin nguyén cta phép chia cho 10 bang 0. Dudi day 1& chudng
trinh gidi quyét yéu cAu cta bai toan.

#incude <iostream.h>

#incude <conio.h>

void main { )
{
drser (),
long n;

cout << " Nhap s6 nguyén : ",
cin >>;
long number = n; // Luu lai s6 n;
int Kq =0,
Aor{ ; number |=0; number /=10)
Kq += number %10;
cout <<" T8ng céc chir sé clia " << n << " Ja" << Ka;
getch( );

}

Cac bidu thic 1, bidu thic 2 va biéu thic 3... khong chi la
mét bidu thie don gian ma con ¢6 thé bao gdm nhiéu bidu thite
khac nhau. Khi d6 day cac biéu thidc trong cung nhém phai dugc
viét cach nhau bang dau phdy

Vi dy 3.12 '

Tinh téng n s6 't nhién dau tién.

#include <iostream.h>>

#include <conio.h>
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void main { )
{
clrser ( );
unsigned int n, i;
cout << "Nhaps6n: "
cn >>n;
long int Tong;
for( i=0, Tong =0; i < n; Tong +=i++);
cout << " Téng la: * << Tong;
getch { );
}

3.2.3. Cau lénh while va do - while

Bing nhém 1énh while va do - while ta c¢6 thé lap lai viée
thyc hién ciia mdt hodic nhém 1énh tuy theo diéu kién duge dua
ra trong ciu lénh.

Cau lénh while ¢6 dang sau:

while (biéu thic)
Khét lénh;

Trong ciu lénh nay, biéu thic 1a didu kién quyét dinh s0
l4n thyc hién cia cau lénh. Cac bude thuc hién chia ciu lénh
while bao gém:

e Bude 1. Tinh gi tri.cia bidu thic.

e Bude 2. N&u gia tri cha bidu thie khac 0, thue hign khét

lénh va quay v8 budc 1. Néu gia tri ctia biéu thic bing
0, thoat khdi vong 1ap va chuyén téi cdu lénh sau than
while.



Nhin chung tit ca nhing gi ma cdu lénh for 1am duge déu
c6 thé dung vong lap while dé thay th& va nguge lal. Chéng han,
vong lap for tong quat:
for(bidu thite 1; biéu thitc 2; bidu thitc 3)
lénh;
¢6 thé dugce thay thé bang vong lap while bing cach sau:
Biéu thite 1;
while(biéu thic 2)
{ _
lénh;
Biéu thuc 3;
!

Mbt vin dé dit ra la khi nao nén ding ciu ]énh for va khi
nio nén dung cau 1énh while. Nhu da dé cap dé&n & trén, hai cdu
lénh nay hoan toan ¢ thé thay thé& cho nhau. Tuy vay, vong lap
for thudng dugdc chon trong trudng hop cin thiét tao cac bién
diéu khién vong lap va khi da biét trudc s6 1an can thue hién cac
cdu 1énh trong vong lap.

Ban doc c6 thé st dung vong 13p while @ thuc hién tit ca
cac vi du d& duge minh hoa cho vong ldp for.

Cau lénh do - while c6 dang sau:

do

{

Khéi lénh;

{

while (biéu thic);
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Cau lénh nay duge thye hign qua cac bude sau:
o Buéc 1. Thuc hién khéi 1énh.
o Budc 2. Tinh gia tri cha bidu thic.
e Bude 3. Néu gia tri cha bifu thde khéc 0, quay lai
buée 1, trong trudng hop nguge lai, thoat ra khol vong 13p.
So véi cau lénh while, diém khac cd ban cia cau lénh do -
while 12 kh&i 1énh bao gi¢ cing duge thyc hién it nhét mot lan
do didu kién cla vong lap duge kidm tra sau khi thye hién khor
1énh. Mat diém cén luu ¥ khi stt dung do - while 1a nd phai duge
k&t thae boi dau ; duge viét sau while(biéu thic).
Vidy 3.13
Tink d6 dai ctia xdu ky tu duge nhdp tiz ban phim.
#include <iostream.h>
#include <conio.h>
void main { )
{
drser ();
inti=0;
char 5[20]:
char symbol;
do
{
cout << "Hay nhap xau ky ur
an > s,
while {s[i} 1= 0)
++i;
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cout << "Do daichaxau ky tw 1 " << i<< end);
cout << " Ban cé mudn lam tiép khong (c/k)} " ;
¢in > symbol,

while (symbol =="c" | | symbot =="("); }

Trong vi du, d6 dai cia x4u s dude xac dinh thing qua vong
lap while. Gia tri chia bién dém i sé duge tang lén mot don vi khi
duyét xdu cho d&n khi gip k¥ tu kéi thic xau - ky ty "\{'. Sau
khi in k&t qua 1én man hinh, bang vong lap do - while chudng
trinh sé cho phép ngudi st dung tiép tuc lam viéc khi tra 181
bang ky tu ‘c’ hodc ‘C’ cho cAu hdi “Ban c6 mudn lam tiép khong
fc/ k). Trong trutng hgp nguge lai chuong trinh s& két thuc.
3.2.4. Cau lénh bhreak

CAu 1énh break cho phép chudng trinh thoat khoi vong lap
for, while, do - while va chuyén quyén diéu khién dén cau lénh
nim ngay sau cic vong lip trén. Nhu vay, viéc sii dung ciu lénh
nay da dua ra mét kha nang mdi cho phép chudng trinh thoat ra
khéi vong lap ma khéng cin kiém tra diu kién két thuic cla
vong lap.

Céu lénh c6 dang sau:

break;

Vi du 3.14

Tit ban phim hdy nhdp s6 nguyén bdt ky va kiém tra s6 dé
¢6 phdi la nguyén &6 hay khéng.

Vi du nay da dudge trinh bay trong khi xem xét cau lénh for.
( day ta s& ding vi du d& minh hoa cho c4u lénh break.

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

void main ()

{
crser ()
intn:

cout << "Hay nhdp s6 nguyén n: ";
¢in >>n;
for(int divisor =2; ; divisor ++)

it{n % divisor == 0)

break;

if(divisor == n)

cout << n << "la s& nguyén 16",
else

cout << n << " khong phai 12 sd nguyén t";
getch { );
}

3.2.5. Cau 1énh continue

Cau lénh nay cho phép két thuc viée thuc hién chu trinh
hién thdi cta céc vong lp for, while va do - while. Cau lénh c6
ci phap:

conlinue;

Cau 1énh continue duge thuc hién qua cac bude sau:

* Bude 1. Két thic chu trinh hién thdi cla vong lip.
Gia tri tlc thoi cua cac bién duge luu giit lai.
e Budc 2. D81 v6i vong lap while va do - while, lénh

- - P P A 4 P A Ly N
continue sé& chuyén dén viée kiém tra diéu kién ding
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ctia vong lip, d6i véi for, 1énh s& chuyén dén viée

thyc hién bidu thic 3.

Bude 3. Tiép tuc thuc hién vong lap

Vi du 3.15

Tiz ban phim nhdp s6 nguyén diong va kiém tra s6 do c6
phdi la chinh phuong hay khong.

#include <iostream.h>

#include <conio.h>

void main ()

{

crscr { );
unsigned int n;
cout << " Nhap sé nguyénn: "
for(int x =2; ; x++)
{

if{ x*x < n)

continue;

if(x*x == n)

cout<< n << " la 56 chinh phuong’,;
else

cout << n << " khéng phai la s6 chinh phuong;
break;

getch { );
}
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3.2.6. CAu lénh switch
Cau lénh switch cin el vio gia tri cta bidu thic nguyén dé
thuc hién viée ré nhanh chuong trinh. Cau lénh c6 cd phép sau:
switch (Biéu thiic nguyén)
{
case my:
Nhém lénh 1;
break;
case my!
Nhém 1énh 2;
break;
default:
Nhém lénh n;
break;
}

CAau lénh thue hién qua cic bude sau:

e Buwdc 1. Tinh gia tri cha biéu thiic nguyén.

o Bude 2. N&u gia tri cia biéu thite trang véi mot gia tri
nao dé trong cac m;, chuong trinh s& thyc hién tdt ca cic
lénh dude vidt sau nhan case m;. Trong truong hop
ngude lai chudng trinh s& thiuc hién cac 1énh duge viét
sau nhan default. Trong ca hai truong hgp, khi gdp cau

16nh break chuong trinh s& thyc hién cdu 1énh duge viét
sau thén switch.

Khi st dung cau lénh switch cAn chi § mot s6 diém sau:
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Cac bidu thie m; khéng duge ¢é gia tri tring nhau vi
vay s6 lugng cac nhan case khéng duge vugt qua sé gid
tri ma biu thtic nguyén c6 thé nhan dude.

Thit tu sip xép cla céic nhan case va default 1a hoan
toan bat ky. Diu d6 ¢6 nghia 1 case duge vidt ddu tién
¢6 thé khong dude trinh bién dich so sanh trudc.

Mot vai nhin case cé thé ¢6 chung mét nhém lénh,
chdng han:

case my:

Case ms.
Nhém lénh;
break;

khi d6 néu gia tri-cha biéu thitc nguyén trang v6i mot trong cic
gia tri m; hodc m, thi nhém Iénh duge viét sau case m, s& duge
thuc hién.

Cac cau 1énh break c6 thé bé qua. Trong trudng hgp nay
sau khi thuc hién xong céac 1énh cua nhanh chuong trinh
sé tiép tuc thuc hién céc lénh cha nhanh tiép theo.

Nhin defoult khong bat bugc phai cé. Khi d6 néu gié tri
caa biéu thic nguyén khong trung véi bat clt gid tri ndo
ctia m; thi s& khéng cé6 1énh nao cua switch dude thuc
hién.

Vi du 3.16

r c6 thé la bdn kinh cua vong tron, canh cua hinh vuéng hay
tam gide déu. Vdi gid tri cho trude cla r vé ma cia hinh dige
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nh@p tir ban phim hdy tinh chu vi cia cdc hinh trén. Mo6i hinh
trén duoc ma hod boi:
‘¢’ néu la vong tron;
‘s’ néu la hinh vuébng;
'+’ néu la tam gide déu.
#include <iostream.h>
#Hinclude <conio.h>
void main ()
{
clrser ( };
char sys; // md clia hinh
float r; //bén kinh hodc canh
fleat x; // chu vi
int i;
do
{
cout << " Haly dua gia trj cla canh hoac ban kinh: *;
cin >>,
cout << " Hily dua ma ca hinh: ¥
cin >> sys;
do
{
i=0;
switch (sys)
{

case 'c':
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x = 2*3.14%,
break;
case 's’
x = 4%,
break;
case 't":
x = 3*
break;
default:
cout << "M sai! Hay nhap ma khic.";

i=1;

cin >.5ys;
break;

}

Twhile (i==1)

cout << "Chu vi clia hinh I " << x <<end!;

cout << "C6 tam viéc 1i€p khong'";
cin >> SYs,

Jwhile(sys == ¢ || sys=="C)}

3.9.7. Cau lénh goto va nhan
én quyén diéu khién cua

Cau lénh goto cho phép chuy
ge vigt sau nhan khong phu

chudng trinh dén mdt 1énh nao 46 du

thudc vao didu kign. Cau lénh ¢6 dang:
goto nhan;

trong d6 nhdn c6 cung dang nhu tén bign va ¢6 2 dau chim ddng

saul.
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Vidu:
int i=2;
cout << "nhdy dén nhin End";
goto End;
End: cout<< "két thic";

Trong vi du nay, sau khi thuc hién cdu énh cout << "nhay
dén nhan End"; bing cdu lénh goto End, chudng trinh sé thyc
hién tidp cau lénh cout << "két thiic”; vidt sau nhan End.

Nhin chung khéng nén lam dung viée st dung céu lénh goto
trong khi viét chuong trinh. Cau lénh nay chi nén dung khi cian
phai ngung chudng trinh trong nhitng truong hgp cAn thiét

Mot diéu can luu ¥ 1a céc clu lénh if - else, for, while, do -
while v.v. déu c6 thé viét 1ong nhau. Vi du dudi day sé md ta viéc
stt dung cac ciu lénh for 16ng nhau.

Vi du 3.17

Viét chuong trinh tim vi hién thi tdt cd cdc s6 nguyén 6 ‘nho

han hodc bing mot s6 nguyén n cho trude duge nhdp tie ban
phim.

#Hinclude <iostream.h>

#include < conic.h>

void main ( }
{
drser ( };
int n,m;

cout << "Hay nhap so nguyén "

94



cin >>m;

for (intn = 2, n <= m; m++}

{
for(int divisor =2; n% divisor 1=0; divisor ++);
if{divisor == n)
cout << i<< "la s8 nguyén t5" << endl;
}
getch ();

}
Trong vi du nay, thay vi viée chi kiém tra mét s& n cé phai
1a nguyén t6 hay khéng, bing vong lip:
for (int n = 2; n <= m; m++)

chucng trinh da cho phép kiém tra tit ¢d cac s6 nguyén nho hon
hodc bing mot s6 m da duge nhip t ban phim.



Chuang IV

BO TIEN XU LY

Ngén ngit C va C++ ¢6 chiia mét kha néng it gap dot véi cac
ngén ngit bac cao — kha nang diéu khién qua trinh bién dich.
Day la mét trong cac dic tinh dua ngdn ngit lai gin véi ngon ngd
lap trinh bac thidp nhu Assembler. Qua trinh bién dich trong
ngon ngd C++ duge didu khién bdi mdt chuong trinh riéng bigt
duge goi 1a bd tidn xi 1y. Bo tién xu 1y dé dua ra nhidu kha ning
méi cho ngudi lap trinh. Cac kha néng nay bao gom:

e Sit dung Macro;

s N&i két cac file nguén;

» Bién dich c6 diéu kién.

Viéc sit dung cac khd nang caa bd tién xu ly dem lai nhiéu
igi thé trong lic lap trinh nhu chuong trinh sé trd nén sang sua
hon va nhat 13 tao nhidu thuan lgi kh cAn phai danh gia mt
thuit toan hodc 16i gidl cia mdt bal todn théng qua chuong
trinh. Ngoai cac dic diém trén, chuong trinh c6 su dung bd tién
xui 19 trong nhidu diéu kién khac nhau cé thé d& dang thay déi
cho pht hdp véi cac yéu cau méi.

Khi st dung bd tién xa 1y, moi thay ddi trong file nguén
dude xac dinh béi cac 1énh dic bidt dude got la chi thi cha b tién
xit 1y. Bo tién xit 1y c6 st dyung 3 loai chi thi:

« Dinh nghia Macro;
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« N&i két cac file ngudn;
o Bién dich c6 diéu kién.
Trong phin nay s& giéi thigu mot 6 chi thi chinh dudge dung
4§ dinh nghia Macro va bién dich c6 didu kién. Phén néi két cac
file ngudn st dung chi thi #include da duge trinh bay trong cic
phén trude va sé khong duge trinh bay lai ¢ day.

4.1. DINH NGHIA MACRO

4.1.1. Macro khéng st dung tham s&
Kiéu Macro nay duge dinh nghia théng qua cd phép sau:
#define Tén_Macro Chubi
Sau khi giip chi thi #define, bd tién xi ly s& thay thé tat ca
chc Tén_Macro dude gip bang chudi dude viét trong chi thi. Cac
Chudi nay sé duge st dung trong qua trinh bién dich do dé
chiing phai bao gdm cac ky tu duge phép sit dung trong ngon ngit
vi 6 thé 12 hing 6 hay bifu thitc. Can luu y 12 do tat ca céc
Tén_Macro sé dude thay thé bing chubi nén mée du vige su dung
Macro c6 1am cho chuong trinh ngin gon trong chch viét nhung
khéng lam giam d6 16n caa file khi bién dich.
Viduy4.l
#define TWO 2
#define MSG "Message”
#define FOUR TWO*TWO
tdefine PX printf{"x = Tod\n” x)
#define FMT “x = %d\n”

void main( }
{
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int x = TWO;
PX;
x = FOUR;
printf{(FMT.x);
printf(*TWO : MSG\n™);
}
Trude khi bién dich, b tién x& 1y sé phan tich file ngudn va
thay thé tén ctia Macro bing cac chudi duge dinh nghia trong cac

chi thi. Nhu vay trude khi bién dich, chuong trinh main s& cé
dang:

void main ( }
{
int x =2; // TWO dugc thay thé bai 2
printf{"x = %d \n"x}; // Thay thé PX
x = &, }{ Thay thé FOUR
printf(“x = %d\n" X); // Thay the FMT
printf{“%s\n", “Message"):// Thay th¢ MSG
printf(“TWO:MSG\n"};
}
Trong khi thuc hién cdc chi thi cia bg tién x{ 1y, cdu lénh
cudi cung ctuia ham main( ) khong chiu tac dung cia chi thi,

nguyén nhan la do trong cdu i¢nh nay, TWO va MSG duge st
dung nhu ¢ac chudi binh thudng trong cdu lénh.

Khi st dung macro cin luu y mét 6 diém sau:

+ Chi thi #define cb thé ¢b cdu tric 16ng nhau. Trong vi dy
trén FOUR da duge dinh nghia théng qua TWO.
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o Né&u mdt Macro duge dinh nghia nhiéu hon mét lan thi
chi thi trudc sé 6 tac dung cho dén khi gap chi thj d6 &
vi tri tiép theo.

e Tac dung cia Macro cé thé bi logi bo tit mgt vi tri nao dé
trong chuong trinh néu tai vi tri nay ta si dung chi thi
#undef. Chi thi ¢é cd phap sit dung:

#undef Tén_Macro
Trong vi du dudi déy:
#define GLOB 10

ké ti sau khi st dung chi thi #undef GLOB, tén Macro nay xem
nhu khéng duge dinh nghia va viéc si dung tén nay 4 cac dong
lénh sau dé sé lam phat sinh 151 khi bién dich.

4.1.2. Macro cé s dung tham s&

Ngoai cic Macro thay thé don gian, bd tién xd 1§ con cho
phép sit dung cac Macro ¢6 dung tham sb vdi ca phap sau:

#define Tén_Macro(Danh sdch tham s6) chuéi
Trong cd phap nay cin hutu ¥

e Giita Tén_Macro va ddu mé ngodc khéng duge ton tai
dau cach.

e Tén caa Macro chi ¢6 tac dung cho dinh nghia c6 chda
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Macro vi vay tén nay cd thé trung véi mdt tén khac dugce
stt dung trong chuong trinh.

Vidu4.2
#include <iostream.h>
#include <conio.h>
ftdefine T(x) x*3.14
vaid main{ )

{

clrser( )

int T =3: // Trung tén vdi t€n clia macro
cout << T(T); // Khong phét sinh 181

}

Danh sach cdc tham so duge viét trong dinh nghia cda
Macro dude goi 12 cac tham & hinh thiic con cac tham s6 cua
macro duge st dung trong chudng trinh duge goi 12 chc tham 50
thye. Khi gip Macro cé dang tham s8 trong chuong trinh, bd
tidn xti 1y sé thuc hién céc cong vide sau:

e O Chudi duge viét trong chi thi #define, cac tham &8

hinh thic sé dude thay thé bdi cac tham sé thue.

e Tén caa Macro duge viét trong chudng trinh sé duge

thay thé béi chudi vita dude xu 1y trude d6.

Vi du 4.3

Sz dung Macro c6 tham o4 dé tinh dién tich hinh tron. Dot
36 dudc sit dung cho bdn kinh hinh tron la r.
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#include <iostream.h>_
#include <conio.h>

#define PT 3.141492
#Hdefine CIRCLE(s) PI*(s)*(s)

void main { )
{
clrser {);
float x;

cout <<"Nhap bén kinh hinh tronn™;

cn >> x;

float D_tich;

D_tich = CIRCLE(x);

cout << “Dién tich cia hinh trdn la “ << D_tich:

}

Trong chudng trinh trén, viéc s dung cac d&u ngoic don
trong chudi ( PI*(s)*(s) ) 1a c4n thiét vi qua d6 ngudi lap trinh cé
thé xac dinh mie do wu tién khi thyc hién céc phép toan dugc
viét trong Chudi. Cach viét nay 13 bt buge trong cac trudng hgp
khi Macro duge sit dung nhu 14 mét biéu thitc va khi d6i s§ cla
Macro lai [& mét chudi duge vigt nhu bidu thie. Chéng han trong
vi dy trén, néu viét:

#define CIRCLE(s) PI*s*s

thi khi gap Macro vdi tham s&'1a x + 1, bg tién xit 1y s thue hién
phép thay thé' z = CIRCLE (x+1)bdi z = Pl*x+1*c+1. RS rang
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bidu thtie sau khi dude thay thé khéng phai la céng thite dé tinh
dién tich hinh tron véi ban kinh x+1.

Trong nhidu trudng hop, Macro da dude tham s6 hod ¢6 thé
duge ding dé thay thé& cho ham. Vi du
#define max(a,) ({(a) > (b) ?(a):(b))
14 Macro ding dé xac dinh gia tri 16n nhat trong hai s§. Véi
Macro nay, viée xac dinh gia tri 16n nhét ciia hai s6 x+y va z co
thé duge thuc hién qua cau lénh:

m = max(x+y,z);

Cén phai luu ¥ d&n mét s6 vaAn dé sau khi su dung Macro
v6i tham s8 truyén:

e Macro duge thuc hién nhanh hon ham bdi vi trong qua
trinh thue hién khéng phai truyén tham sé.

e Chudng trinh st dung Macro s& doi hoi nhiéu bd nhé
hon so véi st dung ham (xem chudng 5) do méi lin
Macro dude goi thi tai vi tri d6 bd tién xut 1§ sé chen
thém cac dong dinh nghia cua Macro.

e Si dung Macro ¢6 thé lam phat sinh higu tng phu.

- A ” 2 - : -2
e (ac tham sd cta Macro khéng can xac dinh kiéu trong

khi kiéu cac tham s6 khi goi ham 1a khong thé thay déi.
4.2. BIEN DICH CO DIEU KIEN

Cac chi thi bién dich ¢6 difu kién cho phép chon mdt doan
chuong trinh ¢6 dudc bién dich hay khéng. Co cu thuc hién cac
¢hi thi nay dude bidu dién & dang if — else — endif quen thude:
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1. Phén if trong chi thi thudng c¢6 dang:
#ifdef Tén_Macro
Pogn chuong trinh
hodc:
#if Bidu thitc hdng
Boan chuong trinh

Tén_Macro trong chi thi #ifdef va biéu thic hing trong chi
thi if 1a cac didu kién xéc dinh céc lénh ti€p dé c6 duge thuce hién
hay khong. Déi véi chi thi #ifdef, diéu kién ¢hi thoa man néu
trude chi thi nay, Tén_Macro 42 duge dinh nghia bang chi thi
#define, 461 vé1 chi thi #if, diéu kién chi thoa mén néu gia tri cua
Biéu thitc hang dude danh gia khac 0.

9. Phin else cua chi thi c6 dang

#else
Pogn chuong trinh
3. D& k&t thic cho cdu tric nay, trong C++ dung chi
thi:
#endif

B¢ tién xit 1y sé kiém tra céc didu kién duge viét trong cac
chi thi #ifdef hoac #if. Néu didu kién thod mén, doan chuong
trinh dude ngay sau do6 sé duge k&t néi vao chudng trinh dé bién
dich, doan chudng trinh duge vidt sau #else s& bi bo qua hodc
ngugc lal.

Ngoai cac chi thi néu trén, C++ con st dung mdt s6 chi thi
khac phue va cho viée bién dich cb diéu kién.

Chi thi #defined ding d8 kiém tra mdt tén nao d6 da dugc
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dinh nghia hay chua. Chi thi nay hoan hoan cé thé thay thé cho
#ifdef. Ching han #defined DEBUG 1A hoan hoan tuong ducng
véi #ifdef DEBUG.

Chi thi #elif duge xem nhu cach viét ngan gon clia ciu trie
“else — if’". N6 ¢6 thé duge diing dé tao nén mét tap hop cac didu
kién dugc long vao nhau trong qua trinh bién dich. Vi du sau s&
minh hoa cho viéc s dung #elif

#if defined PROC_TABLE
#define TableSize

#elif defined NAME_TABLE
#define Table_Size_Name

#Hendif.
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Chuong V

BIEN CON TRO, BIEN THAM CHIEU
VA HAM

5.1. BIEN CON TRO

Vé thuc chat, con trd 12 mét bién ma gia tri cda né 1a mét
dia chi cho phép trong bd nhé. Véi con trd ta c6 thé truy nhap
dén mdt bién bit ky trong chuong trinh hoic truy nhip dén cac
ky dc trong bd nhé ROM va RAM. Trong nhiéu trudng hop, vide
sit dung con trdé la phuong tién duy nhat dé cé thé thist k& cac
chuong trinh hidu qua va ngén gon. C6 thé néi viéc st dung bién
con tré da lam cho ngdén ngit C cé thé so sanh véi ngdn nei béc
thidp Assembler khi ¢dn lam viée v4i phan céng.

5.1.1. Khai bao con tro
Vigc khai bao con trd duge thuc hién théng qua ci phap sau:
Kiéu_con tré *Tén_con_ tré;

Kiéu_con tré: Ngoai cac kidu di lidu da dude si dung cho
bién, con tré cdn 6 thé e6 kidu 13 void. Day la kidu dit lidu rat
hay dudc sit dung cho ham.

Tén_con_tro: Puge dit theo nguyén téc dat tén cho bien.

Mgt 6 vi du v& khai bao con trd:
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- Con trd kidu int: int *x;

- Con trd kiéu char: char *s;

- Con trd kidu float: float* a;
5.1.2. Khdi tao con tré

Sau khi duge khai bao, bién con trd chita mdt gia tri bat ky.
Py cé thé 1a dia chi cia mét & nhd bat ky ndo d6 trong bd nhd,
vi vay viéc sti dung con trd nay cé thé din dén hau qua dang
tiéc. Nhu vay, mét difu can hét sdc luu § 14 con trd cdn phai
dude khéi tao gia tri trude khi st dung. Con trd c6 thé duge khai
tao qua cac cach sau:

e Khai tao gia tri NULL.

Vi du: int *p = NULL

Vi cach khéi tao nay, con tré p chua chi dén mét dia chi cu
thé nao d6 trong bs nhé. Viée st dung gia tri nay tuy khéng c¢6 ¥
nghia nhung ciing khong lam phat sinh 18i nghiém trong.

e Khdi tao bing dia chi cia mdt bién

Vi du:

int x;
int *p = &x;

Trudng hdp nay ngudi ta néi con trd p chi dén bién x va cé
gia tri bang dia chi ctia x. Dia chi nay cla x d& dudc trinh bién
dich ¢sp phat khi khai bao x. Cin luu ¥ 12 kiéu cia con trd p
phai tudng ng véi kidu cha x.

« Khéi tao bing dia chi cu thé trong b nhé .

Vi du:
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char * ch = {char*) 4000;
G day con trd ch da chi dén dia chi 4000 trong bé nhé. Do
4000 la hing 8 nén khi khdi tao phai st dung phép ép kidu.
5.1.3. Cac phép toan dic biét vé con tré

C6 2 phép toan dac bigt d61 véi con trd: phép toan & va phép
todn *, ca hai phép toan nay déu la cic phép toan mot ngdi.

Phép toan & dang dé xac dinh dia chi cla toan hang va ¢6
ca phép st dung:

&Todn _hang;

G day toan hang c6 thé 1a bién hode cac thanh phan cua
mang.

Vi du:
int x, *px;
px = &x; // Con trd px ¢6 gia tri bing dia chi cha bién x:
int x[5]; // Mang x gém nam phén t,
int *px;
px = &x[2]; // px ¢6 gid tri bang dia chi ciia phin tir x[2].
Phép todn * ding dé xac dinh gia tri cia bién ma dia chi
clia nd 1a gia tri chia con trd toin hang. Phép toan dude sit dung
nhu sau;

*Toan hang;
Vi du:
int x = 5;
int *px;
px = &x; // Gia tri clia con trd px 14 dia chi caa bién x:
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int y =*px; // y =x; *px la gid tri cla bién x;

Céc phép toan & va * 14 cic phép toan cb tac dung loar tru

14n nhau. Diéu d6 c6 nghia 13, néu:

float %, v; *px ;

px = &x; // px tr0 dén x;

thi s& suy ra:

va .
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&*px = px;

*&x = x;

Ban doc hiy ty chiing minh hai két ludn trén.

Khi lam viée véi con trd can luu y:

Con trd phai duge khdi tao trude khi st dung

Kiéu cla con trd va kidu bién ma né chi dén phai tudng
{ng v6i nhau. Néu diéu nay khéng duge dam bao thi khi
bién dich, chuong trinh sé& c6 sy nhic nhd vé kidu con trd

va khi thyc hién ¢ thé din dén két qua sai.

Con trd 13 bign nén ciing ¢6 thé tham gia vao biéu thic.

' C6 thé st dung 2 cach khai béo, vi du char *name hoac

char*name. Ca 2 cich khai bao nay la hoan toan tuong
duong, nhung cach thit 2 thudng duge sit dung dé khai
bao cho cac haim nguyén méu, noi mi ta chi chd § dén
kidu ctia bién ma khéng cdn quan tdm dén tén cda né.
Phép toan * dung dé xac dinh gia tri cua bién do con trd
chi d&n. Vi vay, néu px 14 con tré chi d&n bién x thi viéc
st dung *px 12 hoan toan tuong duong véi viée st dung
tryc tiép x.



5.1.4. Cac phép toan sé hoc véi con tro

V& ban chit, con trd duge dinh nghia nhu mét bién dac bigt
do dé trong cac phép toan 88 hoc chi c6 2 phép toan ¢o thé thie
hién trén con trd: phép céng va phép trit. Khi sit dung cac phép
toAn niy trén con trd tuy vay ciing cin phai 48 y dén mot sd
han ché.

Viduw

int x[3], *px;
Néu:

px = &x{0]; //px chi dén phdn tr div cua mang
thi:

px + 1 & chi d&n phan tit all];

px + 2 s& chi d&n phan ti a[2];

Qua vi du nay cé thé nhan thay, khi thyc hién phép cdng va
trit trén con trd thi méi don vi trong phép todn tuong iing vdi s6
byte trong b6 nhd duge phdn b6 cho kiéu ciia bién ma con tro chi
dén.

Cac phép toan ++ va -- ciing duge ding cho con troé nhu cac
bién khac. Day la cac phép toan ting giam mot don vi. Khi thyc
hién trén bién con trd thi gia tri cia con tré sé ting hay giam
tudng dng véi kich thudc clia d8i tugng do con tré chi dén. Trong
trudng hop nay ngudi ta néi con trd chi dén phin tit ding trude
hay ding sau né.

Vi du:

int x[3], *px;

Néu:
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px = &x[2];

Thi:
px ++ 36 bing &x[3] va px-- sé bing &x[1];

Trong tit ¢a cac vi du dude trinh bay ¢ trén ta dd s dung
tinh chit lién tuc cna cac phan ti cua mang khi duge luu tri
trong bd nhd.

Trén con tré p c6 thé thuc hién cac phép toan sau:

*p++ (*p-- )i/ Trude tién 14y gia tri nam trong dia chi do
con trd p chi dén sau d6 gia tri cha p tédng (hojc giam) mét don
vi {chi d&n phéin tl tiép thea).

*4+p (*--p ); // Trude tidn con trd p ting hodc giam di
mét don vi (chi dén phén ti ding sau hay ding trude) sau dé 14y
gia tri cha trong dia chi nay.

Déi véi con ird ta ciing cd thé st dung cac phép toan +=
va =, Vi du:

int x, *px;

px = &x; // Khdi tao con tré

px +=1; // px =px +1;

Khi st dung céc phép toan trén con trd cdn lun ¥:

¢ Khong thuc hién cac phép toan: cong cac con tré véi
nhau, céng hodc trit con tréd véi mot s6 thuc (float hay
double), nhan hodc chia con tro.

s “Céc con trd pl va p2 c6 thé duge so sanh véi nhau hoic
tritr cho nhau néu hai con tré nay chi &én cac bién ma
gitia ching c¢6 mot mdéi quan hé nao d6, vi du nhu céae
phén t khac nhau cla mang.
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Duéi day 14 mét chuong trinh vi du v& con tro.

Vi duy 5.1

Hay nhdp mét sé nguyén tir ban phim vé in ra cde gid tri
ctia byte thdp va byte cao ctia s6' nguyén do.

Khée véi chuong trinh khi minh hoa cac phép toan chia 14y
phan du va phan nguyén, trong vi du nay yéu ciu cia bai toan
sé dude giai quyét théng qua con trd.

#include <iostream.h>

void main )

{

int x;

unsigned char *px;

cout << "Nhap x: "

cin >> x;

px = (char *) & x;

cout << "Gid trj cia byte thap la; "<< int{*px) << end;

cout << * Gia trj cha byte cao 13; " <<int ("++px};

}

Dé in gi4 tri ting byte cla bién x ta da sit dung mét con trd
px kidu char chi dén dia chi d4u (byte thap ciia bicn x}. Do con
tré px va x c6 kiéu khac nhau nén dé khd; tao px ta phai dang
phép ép kiéu. Nhu vay, g14 tri byte th&p cua x sé chinh 1a *px va
gid tri byte cao s& chinh 1a gi4 tri ndm trong 6 ky Uc tiép theo
(tic la *++px). Cang cin luu ¥ 12 @8 tranh in ra cac ky tu tusng
ung vdi ma ASCII duge chiia trong cic byte nay, trong chuong
trinh cling da st dung phép ép kidu khj in.

Mot con tré lai ¢6 thé chi dén mét con tré khac khi khaj bao.
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V& nguyén tic, phép khai bao nay s& cho phép md rong kha nang
lam viéc gian tidp voi cac bién. Nhuge diém cta cach khai béo
nay la chuong trinh trd thanh phic tap hon va do vay cing sé
khé kiém soat hon.

Vidub5.2
#include <iostream.h>
void main { )
{
int x, *px, **pp;
x =20,
px = &x;
pp = &px;

cout << **pp; // In gié tri cla x.
\ _

Mbt kiéu con trd rat hay duge sit dung trong ngdn ngd c
d6 1a con trd kidu void. Khi khai béo con trd kiéu nay, théng
thudng ngudi st dung chua xac dinh mot kiéu ¢6 dinh cho con
trd, kibu cu thé s& duge xac dinh trong qua trinh thuc hién
chuong trinh. Khi st dung con tré kidu void cdn luu ¥ mot diéu
1 con trd nay ¢6 thé nhan mét kiéu bat ky nhung diéu nguge lai
12 khong cho phép. Khi gan kidu con tré void ta cin phai su
dung phép chuyén kidu bit bude dé tranh gay ra 16i khi bién
dich.

Vidub.d

void main{ )

{

int *ip;
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void* vp'

char *¢;

int i;

int i=5;

¢ = vp; ffsai

ip = &i;

ip = vp; /fsai
vp = &i; //Ok

ip = int*{vp);//Ok}

5.1.56. Mang va con tré

Gilta con tré va mang ton tat mét méi quan hé mat thiét va
nhin chung ching c6 thé thay thé cho nhau khi st dung. Con tré
chi d&n mgt mang duge dinh nghia theo cdc nguyén tic chung da
duge chi ra va gifia con tré vd mang phai ¢6 su tuong lng vé
kiéu. Sau khi duge dinh nghia thi viée st dung tén con tré hoan
toan tuong dudng vdi dia chi diu cla mang va cd thé dung con
trd dé truy nhap dén cac phan ti clia mang.

5.1.5.1. Mdng mét chiéu va con tré
1. Mdang moét chiéu
Hiy bat ddu bing mang mét chiéu.

Mot mang nguyén mét chidu gém niam phan td duge khat
bao nhu sau:

int a[5];

Mot mang kiéu ky tu ding dé chita 20 ky ty (hay con goi la
chudi) duge khai bao:
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char s[21];
D&i véi mang kiéu chudi cdn luu ¥ 1a phai dé danh mét byte
dé chda ky tu két thiic chudi - ky tu \0' (NULL).
Khi khai bao mang, cic phan tl cia mang ¢ thé dude khai
tao bing mat so cach khac nhau.
e Chi ra s§ phén ti va gia tri cla titng phéan tu.
Vi du:
int 8[51 = {1, 2! 3) 4, ’5};
char s[6] = {'a', D', ', 'd", 'e'}; hode:
char s[6] = "abede™;
Khi chi ra s& phan tit cia mang khi khdi tao can luu y:
- Néu s6 lugng cac phén ti (kich thude mang) 1én hon
6 lugng cac gia tri duge khdi tao thi cac phin tk
khéng duge khdi tao sé co gia tri bing 0
- N&u kich thudc mang nhé hon s8 lugng cac gia tri
duge khoi tao thi trinh bién dich sé thong bao 161.
Ciing cén luu § 1a néu khéng duge khdi tao khi khai bao thi
chc phin ti cha mang s& nhan mdt gid tri ngdu nhién c6 san
trong bd nhé .
Vi du 5.4
In s6' ngay ciia cde thdng trong ndm
#include <iostream.h>
int day[12] = {31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31}

void main { )

A
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crser ( );
for{int index =0; index < 12; index++)
cout << " Thing " << index +1 << "¢c§" <<

day[index] << " ngay *;

¢ Chi ra cac gia tri cAn khéi tao cho mang nhung khéng
dua kich thudc mang.
Vi du:
inta[5) = {1, 2,3, 4, 5);
char s[6] = {'a’, 'b', ', 'd", 'e'}: hoac:
char s[6] = "abcde”;

Trong trudng hgp nay, tuy theo s8 higng cae gia tri duge

khéi tao trinh bién dich sé cip phat vita da bd nhé danh cho
mang.

R& rang theo cach khdi tao nay, nguoi lap trinh khéng cén
dé tAm dén van dé phat sinh khi kich thude caa mang va sé
lugng gia tri khéi tao khéng phtt hgp véi nhau. Tuy vay trong
truong hdp niy ¢6 mot vin dé nhd cin phai giai quyét khi xii 1y
trén mang, dé6 1a viée xac dinh s8 lugng cac phén ti cla mang.

Vidu 5.5

#include <iostream.h>

int day[ ] = {31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31}
void main { )

{

drser ();
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int count = sizeof{day) /sizeof(int};
for{int index =0; index <; index++)
cout << " Thing " << index +1 <<" 6" <<
day[index] << " ngay ",

}

Trong vi du nay, mac di kich thudc cia mang khong duge
dua ra khi khéi tao nhung gia tri nay ¢ thé duge xac dinh thong
qua toan tit sizeof bang cong thic:

count = sizeof(day) /sizeof(int);

Tic 1a s6 phan td cia mang bang s6 byte duge cAp phat cho
c& mang chia cho s& byte duge c¢ip phat cho mdt phén ti.

Vidub5.6

Hay sip xép cac phén ti cia mang int theo thit ty ting déan.
#Hinclude <iostream.h>
#Hdefine SIZE 5
void main ()
{
int a{SIZE};
int temp; // Bién tam
cout << “Hay nhap cdc phdn tr cha mang:" <<end);
for( int i=0; i<SIZE; i++)
{
cout << “a[* << <] ="
cin => ai];
}
for{ i= 0; i< SIZE-1; i++)
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for{int] = i+1;j < SIZE; j++)
if(a[i] > alj))
{
temp = ai];
ali] = alj};
a[j] = temp;
}
cout<< “Hién thi cdc phan it ciia mang theo thit (v tang ddn"
<<endl;
for( i =0; i< SIZE; i+ +)
cout << "al* <<j << "] =" <<qfi] << endl:
}
2. Mang mét chibu va con trd

Gitta con tré va mang t6n tai mot méi quan hé mat thiét va
nhin chung chiing ¢§ thé thay thé cho nhau khj s dung. Trong
hai cach lam viée nay thi vige st dung con tré thudng cho phép
truy nhép dén cac phan tit cila mang nhanh hen so v6i phudng
phap ding chi s§ cta mang. Nhin chung, néu céc phin tu cua
mang duge sii dung theo mot thit td ting giam tudn tu thi vide
st dung con trd sé& nhanh va thudn tién hon. Trong trudng hgp
ngugc lai thi viéc st dung chi s sé lam cho chuong trinh dé hiédu
hon mic du tde d6 thue hign cia chudng trinh cé thé giam.

Con tré chi d&n mét mang duge khai bao theo céc nguyén
tdc da duge chi ra va gilia con tré va mang ma né chi dan phai cé
SU tuong dng vé kiéu. Hay xét mét vai vi du vé& con tré chi dén
mang va cach st dung né dé truy nhdp dén cac phin tit caa
mang.
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Viduy
int a[5] = {1,2,3,4,5};
int *pa = a; // Hode pa = &a[0];

O day con trd pe da chi dén phin 1@ d4u clla mang va vi vay
théng qua con trd nay ta cd thé truy nhap dén cac phin ti cia
mang. Theo cic phép toan lam viéc véi con trd ta cé:

*pa=al0] =1;
*(pa +1) = a[1] = 2;
Hay téng quat:
*(pa+i) = ali], 0<i<4
Vi du néu:
char s]5] = "abed"”;
char *ps — s;
thi:
*ps ='a'; *(ps+1) ='b'; *(pst2) ='c; *(ps+3) ='d"; *(ps+4) ="\
Mac du tén con trd va tén cua mang déu cé gia tri 1a dia chi
trong bé nhé nhung can luu y:
- Tén con trd 14 bi€n do dé viéc sl dung phép toan ting
gidm trén con trd 1a hoan toan hdp 1&. Tic la ta ¢6 thé viét:
pat+ hay pa--;
- Tén mang 14 hing nén viée s dung phép toan tang gidm
trén con tré 14 khéng hgp 18, Thtc 14 khéong thé viét:

a++ hay a--;
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Vi du 5.7

St dung con tré hdy tinh téng cdc phén ti cia mdng cde s6
nguyen,

#include <iostream.h>

#include <conig.h>

void main { )
{
- int a[10];
cout << "Hay nhap sé phdn tif cla mang: "<< endl;
int n;
gin >>n;

cout << "Hay nhap gia tri céc phan tif cia mang" << endl;
for(inti=0;i < n;i++)
cn >> afi};
int *pa = a;
long int Sum =0;
for(i=0; i< m;i++)
Sum += *{pa+i);
cout << "Téng cac phan tir clia mang la: " << Sum;
getch( );

!

Trong vi du nay, thay vi viée sit dung chi s§ dé truy nhap
dén cac phin tl cla mang, chuong trinh ¢4 st dung con tré po
chi dén mang dé truy nhap va xit ¥ méang.

Diém han ché khi lam viéc véi mang 13 kich thude t81 da cua
né phai dude xac dinh ré rang trong qué trinh bién dich (§ vi du
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trén kich thude t61 da 1a 10). Dé kich thude nay cé thé dugce cap
nhat khi thye hién chudng trinh ta cé thé sit dung con tré thay
the cho mang. Khi d6, bé nhd duge cdp phat sé duge xac dinh
trong qua trinh thuc hién bing toan ti new va con trd sé& chi dén
dia chi ddu etia khéi by nhd nay. Vi du duéi diy s& mé ta diéu
nay.
Vidub.8
#include <iostream.h>
#include <conio.h>
void main { )
{
int *a;
cout << "Hay nhap s phén tir cia mang: "<< endl,
int n;
cin >>n;
a = new int [n]; // Con trd a chi dén dia chi ddu clia bo
/inhé duge cap phat gém n phén ur
cout << "Hiy nhap gid tri cdc phén tr cia mang" << endf;
for(int i=0;i < n;i++)
cin >> *(a+i);
long int Sum =0;
for{i= 0;i< n;i++)
Sum += *(a+i);
cout << "Téng cdc phdn tir clia mang la: " << Sum;

delete a; // Giai phdéng ving nhé di cip che a
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getch ();
}

Ciing gidhg nhu C, C++ ¢6 thé sit dung mot s6 ham d€ phan
b& b nhd trong thoi gian thuc hién chuong trinh nhu malloce,
calloc va ham giai phéng bd nhé di dude cdp phat nhu free.
Chéng han ta c6 thé c4p phat bd nhé gdm 10 phén td kidu char
va trd lai dia chi ddu cang vung da c&p phéat cho con tro p nhu
sau:

char *p ;
p = (char*)malloc(10);
Ho#c c4p phat bé nhé gém 10 phan ti kiéu int va tra lai
dia chi diu cna viing nhé nay cho con trd p bang cach:
nt* p;
p = (int*) malloc(10*sizeof(int});

Vang nhé da duge cdp phat cé thé duge gidi phéng sau khi
st dung biang ham free:

freefp);

Khi stt dung cac ham trén ¢in chii § mét s6 diém sau:

e Tham sé dugc truyén cho ham maloc chinh la sé
byte ctia vung nhd can cap phat.

e Khikhéng thé cap phat viing nhé, ham tra lai gia tri
NULL cho con trd p. Diéu nay c¢é nghia 14 con trd
nay chua tro dén bat ky vi tri nio trong bd nhd.

¢ Sau khi viung nhd da duge cap phat, cac phan tu cua

né co thé duge truy nhap théng qua con tré chi dén
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dau ving nhd nay (con tro p).

Pé sit dung cac ham malloc, calloc va free, trong
chuong trinh cén s dung file tidu dé alloc.h hodc
stdlib.h,

Cau lénh int* p = (int*)malloc(0) tra lai gid tri
NULL cho con tré p. Diéu nay cé nghia la con tro p
chuta chi d8n bat ky vi tri nao trong bd nhé va vi vay

viéc st dung né khéng gdy ra hau qua nghiém trong.

Cach st dung cua ham calloc ban doc cé thé tham khao

trong trg givip cua trinh bién dich.

Giéng nhu cac ham da néu trén, new va delete ciing duge
" dung dé cap phat bd nhé déng véi mdt s8 khéc biét:

L ]

new va delete chi duge dung cho C++.

new v delete 14 cac toan ti nén chung dude xem nhu
mét bo phan sin ¢6 cia C++. Khi st dung cac toan
t& niy khong c¢in phai két néi bat ¢ mét file tidu dé

nao.

Cau lénh int *p = new int [0] tra lai gia tri khac 0
cho con trd p. Gia tri nay cta con trd truy vay c6 thé
lam phét sinh 181 nghiém trong néu duge st dung
cho cac mue dich khac.

Can luu § 14 v8 ban chat ci new, delete va malocc va free

ddu diing dé€ c&p phat bd nhé dong cho cac bién, nhung cac toan

1 new, delete trong C++ di dem lai cho ngudi lap trinh mjt su

linh hoat vd mém déo cao do kha nang dinh nghia chéng cac
toan ti cna 16p (xem chuong I1X).
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5.1.5.2. Mdang nhiéu chiéu vd con tré

1. Mang nhiéu chiéu

Phan nay cha yéu dé cap dén viée khai bao va si dung
mang hai chiéu.

Moét s0'vi du vé khai bao mang hai chidu:

int a[2]{4];

Day 12 mang hai chiéu véi kich thuge 8 phéin ti bac gém 2
hang va 4 cot. Cén luu 3 1a trong bd nhd cic phan tit sé duge
phan bé lan lugt theo hang va chi s§ cia hang va c¢6t ludn bit

dau bing gia tri 0. Nhy vay tha ty lwu trit cta cac phan ti
trong b nhd cua mang a 1dn lugt s& la:

a[0][0], alOI[1], a[0]{2], a[0][3], a[1][0], a[1][1], a[1][2],
al1](3].

C6 thé sit dung mang hai chidu dé khai béo cho di lidu kiéu
chuéi. Chang han:

char s[2]{207;

Vai cach khai bao nay, s 13 mang hai chidu kidy chudi cé thé
duge sut dung d6 luu trit hai xau véi d6 dat téi da 1a 20 ky tu ké
ca k¥ tu két thie “\0'.

Ciing nhu mang mjt chidu, d6i véi mang hai chiéu ta ciing
¢6 theé st dung nhiéu cach khai tao khiac nhau khi khai bao.

* Chira s0 phén ti va gi4 tri cla cac phén tu.

Vi du:

int a[2][3] = {{1,2,3}, {4,5,6}};

Véi cach khéi tao nay thi mang hai chiéu c¢6 thé dude xem
nhu sy lvu trit k& ti€p cha hai mang mét chibu va ta cé:

a[0] [0] =1, a[0][1] =2, a[0][2] = 3;
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a[1]{0] = 4, af1](1] = 5, al1][2} = 6;

Vi cac phén ti cda mang hai chiu dudc phan bé lién tuc
theo hang nén ta ciing €6 thé khdi tao mang hal chidu theo cach
da duge thyce hién 481 véi mang mdt chiéu.

Vi du:
int a[2][3] = { 1,2,3,4,5,8};

Theo cach khdi tao nay thita cting cé:
a(0] [0] =1, a(0}[1] =2, a(0]{2} = 3;
a[11[0] = 4, a(1}{1] = 5, a[1}{2] = &

Mac dit ¢6 thé khdi tao mang hai chiéu bang hai cach trén
nhung cing can luu ¥ s¥ Khac biét gitta hai cach khdi tao nay.

Vi du:

int a[2][3] = { 15,61,{7.8}% 1a[0][2) =0, a{1][2} =0

int al2][3] = 15,6,7,8) 1 a[11[1] =0, a[1112] =0;

e Chi ra chc gia tri cAn khdi tao cho mang nhung khong

dua kich thude mang.

Khae v61 mang mot chidu, trong truong hop d6i vé1 mang
hai chidu can chi rd kich thude caa cot khi khdi tao cac gia tri.
Cing véi sb lugng cac gia tri dugc khdi tao, kich thudc cua cot sé
¢ho phép trinh bién dich xac dinh s& lugng phéan tu cua mang &é
c&p phat bd nhé khi lam viée.

Vi du:

int a[][3] = {3.2,3}, {4,5,6};

Vi du 5.8

Tinh téng higng mua trong tiung nam va téng lugng mua
ctia cing mot thdng trong 5 ndm.
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# include <iostream.h>

# include <conio.h>

#define TWLV 12 // S6 thdng trong nam

#define YRS 5 // S nam

void main ()

{
static float rain[ ] {TWLV] = {
{10.2,8.1,4.2,2.1,18,02,03,1.1,23,6.1,7.4},
{9.2,9.8,44,33,22,08,04,00,06,1.7,43,5.2},
{6.6,5.5,38,28,1.6,0.2,0.0,0.0, 1.3, 2.6, 4.2},
{43,4.3,43,30,20,1.0,02,02,04,2.4,35 66},
{85,8.2,1.2,16,2.4,00,52,09,03,0.9, 1.4,7.2}};
int year, month;
float subtot;
/fTinh lugng mua clta cdc thing trong timg nam
for (year = 0; year < YRS; year++)

{
subtot =0;
for(month=0,subtot =0; month < TWLV; month ++)
{
subtot += rain{year] {month]
cout <<" Luong mua trong nam tha “<<year +1
<< "1a* << subtot <<end!;
}
}

JTinh lugng mua ciia ching mot thdng trong 5 nim
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for (month = 0; month < TWLV; month++)

{
subtot =0;
for{year=0,subtot =0; year < YRS; year ++}
{
subtot += rain[year] [month]
cout <<"Luong mua cla thing thi"<<menth +1
<< " " << subtot <<end!;

}

}

;

2. Mdng nhiéu chiéu va con tro
Gitta mang nhiéu chiéu va con trd ciing ¢6 mot méi lién
guan véi nhau. Hiy gid sl ring ta c6 cac khai bao sau:
int zippo [4][2};
int *pri;
Khi d6 phép gan:
pri = zippo;
s& cho phép pri chi dén phin tit ddu cla mang zippo. Tic la:
pri == &zippo[0][0};
Sau phép gan nay c6 thé sit dung con trd pri dé chi dén cac
phan ti khac ciia mang:
pri == &zippo[0]({0];
pri +1 == &zippo[0](1];
pri + 2 == &zippo[1}{0];
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pri+ 3 == &zippo[1][1];
Mot cach téng quét, néu zippo 1a mang gém n hang va m eht
thi:
pri +1*m +j == &a[i][j];
va:
*(pri +1*m+j ) = afi}[j];
Véi0<i<nva 0€j<m
Khi sit dung méng nhiéu chiéu edn luu ¥ 1a phép toan 1&y
dia chi cac phén ti clia ming s§ thye khéng phai bao gid cing
ding. Ta hay xét chuong trinh nhap cac s6 1iéu cho ma tran thue
tit ban phim bang céch st dung cdc ham vao / ra cta C.
Vi du 5.10
#include <stdio.h>
void main ( )
{
float a[3][5];
printf(*Hay nhap gid tri cdc phdn tif clia mang\n");
tor(i=0; i<3; i++)
for(j =0;j < 5; j++)
{
printt{“a[%d]{%d] =", i);
scanf("%f", &ali][]]);
}
}

Déi vé1 mét s8 chuong trinh bién dich, chuong trinh nay s&
phat sinh 181 vi phép toan 14y dia chi cda mang hai chidu 1a
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khéng duge phép. Loi nay ¢d thé tranh dude néu dé v rang:
a+i*m+j == &alilll;

khi d6 cau lénh scanfl“%f", &alilljl); co théd dugde thay thé béi

scanf(“%d”, (float®) a+i*5 +i;

Can luu § 1a dé x4c dinh duge dia chi ctiia phan t & hang |
va cot j chiang ta phéi dung phép chuyén kiéu bat bude doi véi a:
(float*)a, ddy la con trd chi dén thanh phan af0]f0] cha ma tran.
Bing cach nay, thanh phin afilfj] s& cé dia chi 1a (float*)a +
i*me+j.

Mot trudng hgp nia cAn quan tam d&i véi mang hai chiéu la
mang nay o6 thé duge bidu didn qua mang mét chidu tif chc ding
thic:

zippo[0] == &zippo(0}{0];

zippo[1} == &zippo[11{0];

zippo[2} == &zippo(2](C];

zippo[0) == &zippo[3][0);

Vi du dudi day sé minh hoa cho trudng hdp trén:

Vidu5.11

tinclude <iostream.h>

#define ROW 3

#define COL 4

void main { )

{

int afROW][COLY;
cout <<"Hay nhap cdc phén tft chia mang:"<<endl;
int ij;
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for(i=0; i < ROW,; i+ 1)
for(j =0; j < COL; j++)
{
© cout << “at < i << e <) << =T
cin => a[il[j);
}
long Sum =0;
for(i=0; i < ROW; i++)
for(j =0; j < COL; ++)
Sum += *(ali] + )
cout <<"Téng cac phin tir cla mang 1a; "<< Sum;

}

5.1.5.3. Méng cdc con tré

Theo dinh nghia, con trd la bién do dé ching cing c6 thé
dudc khai béo theo kidu mang. Cd phap cua viée khai bao mang
cAc con tra ¢6 dang:

Kiéu *ténfkich thuodel;

Nhu vay, mdt mang cac con tré thude kidu int gbm 4 phén
td c6 thé duge khai bao nhu sau:

int *px[4];

R& rang cac con tré nay phai duge khéi tao trude khi chiing
dudge sit dung. Mgt trong nhitng phuong phap khdi tao gia tri clia
con {rd ma ta da xét 1a gan dia chi ctia céc bién dé duge khai bao
cho céc con trd nay. Chang han: '

int *px[4};
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int x1, x2, x3, x4,

px[0] = &x1;
px[1] = &x2;
px[2] = &x3;
px([3] = &x4;

- - a - . - T P > - e

Ciing ¢6 thé khal bdo mdt mang cac con tro, trong di méi

phéin t& clia mang lai 12 edc con trd chi dén cac bién thude kiéu
char theo cach sau:

char *py[ };

Can chd ring, néu khong st dung [ ] thi py s& chi la con tro
chi dén bifn thude kiéu char. Trong cach khai béo nay, kich
thudc chia mang sé dude trinh bién dich ¢ip phat khi khdi tao cae
gia tri cla mang. Ching han:

char *menu| | = {“Save”, “Open”, “Save As™};

14 mét mang cac con tré, trong d6 cic phan tit ciia né la con tro
chi d&n mét xau k¥ tu tuong @ng. Trong truong hop nay ta co:

menu[0] = “Save”,
menu[l] = “Open”.
menu[2] = “Save As”
Nhur vay ts sé co:
*(menu[0] +0) = ‘S, *(menui{l] +1) =‘a’, v.v.

Trong vi du trén, ta cing cé thé dung mang hai chiéu dé
thay thé cho mang céc con tro. Chéng han c6 thé khai bao méang
che con trd menu bang cach sau:

char menuf3][10] = {“Save”, “Open”, “Save As"};
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Diém khéc biét § day 13 & chd & lugng cac con tro da dude
dinh trude (3) v méi con tré s& chi dén mot xau ky ti c6 kich
thude ciing da duge xac dinh trudc trong qua trinh khéi tao
mang. Mgc di c6 thé s dung ci hai cach trén khi khai bio
mang cua xiu k¥ tu nhung cach khai bao mang céc con tré hay
dude st dung hon do cae vu diém sau:

* Cho phép tham chitu dén cac thanh phin clia mang
nhanh hon

* Don gian hod qua trinh diéu khién bs nhé. Ching
han trong trudng hgp cin phai thay déi vi tri cda hai
hang néo d6 thugc mang, ta chi cin hoin vi gia tri
clia cdc con trd tudng éng cho nhau trong khi mang
do céc con tro chi dén vAn ndm & vj tri cii.

* Do kich thuée clia mang sé duge xac dinh khi bién
dich ding bing kich thudc cdn cung cdp cho mang
nén cach khai bao nay sé tiét kiém duge bo nhé. Day
cling 1a mét wu diém quan trong so véi truong hdp
phai xic dinh rd gia tri kich thude cta mang khi
khai bao.

Vi du duéi day s& mé ta mét trudng hop cu thé khi si dung
mang cac con trd.

Vi du 5.12

Hdy hién thi cdc phdn ti ctia mdng int theo thit tyw ting dan
ma khong lam thay doi thi ti vét Iy cde phén ti ciia mdng.

Vi du tuong tu da duge trinh bay trong phin mang mot
chiéu. O d6 thit ty vat Iy cac phan tit caa mang da bi thay dé1
sau khi sip x&p. Vi du nay s& trinh bay cach si dung mang cac

con tro dé gidi quyét yéu cdu ctia bai toan.
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#include <iostream.h>
#Hdefine SIZE 9

void main ()

{

int a[SZE];

int *pa[5];

int *temp; // Bi€n tam

cout << "Hay nhap cdc phén tir chia mang:" <<end|,
for( int i=0; i<SIZE; i++)

{
cout << "al¥ << i< "} =7,
¢n >> a[i};
pa [i] = &alil;

}

/{ Thay déi vi i céc con rd
for(i= 0: i< SIZE-1; i++)
for(intj=i+1;] < SIZE; j++)
if(*pa[i] > *pafj])

{
temp = pali];
pali] = pal[j];
pa[j] = temp;
}

cout<<< ““In lai thif ty vat 1y ciia cic phdn tir ;"'<<endl;
for( i =0; i< SIZE; i++)

cout << "a[" << i << "] =" << a[i] << end);



cout << "Hién thi cac phan tli cia mang theo thi ty tang dan”
<<endl;
for( i =0; i< SIZE; i++)°
_ cout << “a" << i << "] =" <<*pali] << endl;

}

Trong vi du ta ¢4 ding mang céc con trd pe gom 5 phén tu
dé chi dén cac phin ti cla méng. DAu tién cac con trd pall),
pall], pal2], pa{3], pa{4] 14n lugt chi dén cic phan ti af0], a{1],
al2], af3], af4]. Bing thuat toan sip x€p, sau khi so sanh céc gia
tri ctia cac phén ti do céc con tré nay chi dén, cac con trd paf0],
pall], paf2], pal3], paf4] sé lan lugt chi dén cac phén ti cua
mang theo thit ty ting dén vé gia tri trong khi cac phan ti cua
mang van gid nguyén thi tu ban dau.

5.2. BIEN THAM CHIEU

Ciing nhu con tré, bién tham chiéu duge diing dé truy nhap
gian tiép dén mot bién khac. Nhu vay, vé khai niém c6 thé xem
con tré va bién tham chifu gin giéng nhau nhung giita ching
ciing tén tai mdt s8 su khac biét. C6 thé xem bién tham chiéu
nhu mét bude tién cua con trd va khi st dung né ta cdn luu §
mot 86 van dé sau:

e Bién tham chi€u ciing chiia dia chi cha mdt d&i tugng

khac.

e Bién tham chifu cin phai duge khéi tao khi khai bao.
« Khong dugc cdp phat bd nhé dong cho bién tham chidu.
¢ Khong diung cac phép toan ting hojc giam dia chi dé1

véi bién tham chiéu
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Cu phéap khai bao cua bién tham chiéu cb dang sau:
Kiéu& Tén bién = Gid tri;

Trong khai béo nay:

Kidu: Kidu ctua bién tham chidu, co thé 1a char, int,
float, v.v

&: Bidu thi day la bign tham chiéu

Gié tri: Gia tri khdi tao cha bién tham chiéu. Gia tri
nay c6 thé 1a hing hodc 1a mot bién khac v.v.

Mic du bién tham chifu 1a con trod, nhung ta lai co thé su
dung tén cla bién tham chifu dé truy nhap dén gia tri cia nd.
Day 13 diém khéc biét giGia bién thude kifu tham chidu va bién
thudc kiéu con trd.

Vi du 5.13

#incude <string.h>

void main{)

{
int& i=3;
int];

if {i ==3) // st dung tén chia tham chiéu nhu gid try
{
i - - {/ Giid tri ciia 1 glam di 1
=T
}
cout << “ Gid tri cla 1 la: “ <<7
cout << “Gidtrichajla: <<}
}
& vi du nay, bién i da tham chigu dén gia tri 3. Sau khi khai
bao cé thé thiy viée truy nhap dn bign tham chiéu duge thuc
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hién hoan toan nhu mét bién binh thudsng va phép toAn ting
giam mét don vi trén bién tham chidu sé l1am ting hoac giam gia
tri ma bién tham chidu chit khéng phai ting gidm dai chi nhu
trong trudng hdp bién con trd.

Hay xét mot vi du khac vé bién tham chigu. Trong vi du nay
ca hai bién déu tham chigu dén ciing mét dia chi vi vay trén
thuc t& ¢6 thé xem hai bién nay la nhu nhau.

Vi dy 5.14

#include <iostream.h>

#include <conio.h>

void main{)
{
inti=3;

int& j =i; //j vaidéu chi dén ciing vi tri

i =5 /fGid tri cha i cling thay déi i=5
cout << *“Gid tri clia 1 Ja: “ << | <<endl:
cbut << *“Gid tricha jla: " << j <<end],
}

Khi st dung bién tham chiéu, tuy vay ta khéng duge dung
kiéu khai bao void véi muc dich chung nhu kiéu con tré. Chéng
han viéc khai béo sau 1a sai;

void& a-reference=3;

Ciang la sai néu ngudi lap trinh thay d6i gia tri cia bién
tham chiéu kidu const. Vi du:

const int& number =9; //Bién tham chidu kiéu const

number =5; //Sai;

number =9; //Ciing sai
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Nhu vay ta c6 thé hinh dung mdt bién tham chigu gidng
nhu mét bi danh ctia bién khac. Bién tham chiéu sé lam cho cac
ham c6 thay ddi ndi dung cha cic doi sd cua né dude viét mot
céch ro rang va ty nhién hon.

5.3. HAM

Ham la don vi ¢d ban trong ngén ngit C++ khi thue hién
chudng trinh. Sau khi thyc hién, ham ¢6 thé nhan mét gia tri
nio d6 tudng iing véi kiéu cha ham.

Viée stt dung ham cho phép chia chudng trinh thanh nhing
chuong trinh nhd (module) tuong ddi ddc 1ap v6i nhau. Diéu nay
sE ¢6 tac dung lam cho chuong trinh trdé thanh gon gang, d& hiéu
vA thudn tién khi cAn siia 16i. Ngoai ra, viéc tao ra cac ham con
cho phép st dung ching trong céec chudng trinh khac nhau ma
khéng phai viét lai.

Phan nay sé nghién ctiu mét s6 van dé lién quan dén ham:

e Dinh nghia ham.

e Khai bao nguyén miu cua ham.

e Truyén tham s6 cho ham.

¢ Goi ham.

¢ Ham dé qui
5.3.1. Dinh nghia, khai bao va goi ham
5.3.1.1. Dinh nghia ham

No6i mét cach ngén gon, viéc dinh nghia ham nham dua ra
mét s8 cau 1énh dé xit Iy mot cong viéc nao d6. Cdu tric day du
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cua vide dinh nghia ham c¢é dang sau:

Kiéu ham Tén ham(Khai bdo cdc tham sé hinh thuc)

{
Khai bdo cdce bién cuc bg;
Cdc lénh;
return (biéu thirc);
H
Trong d6:

Kiéu_ham: 1a kiéu cla gia tri ma ham cé thé nhan dude.
Céc kiéu ma ham cé thé nhan dude bao gém:

- char, int, float, double v.v: day la cac kiéu da dugc si
dung cho bién.

- void: khi ham cé kiéu nay, ham sé khéng nhan gia
tri tra v€, khi d6 ham cé vai trd nhu thu tuc trong
pascal.

- Kiéu con trd, cdu tric v.v: kibu cdu tric sé duge
trinh by trong phan sau clia giao trinh,

Tén_ham: duge dat theo nguyén tic dit tén cho bién.

Céac tham s6 hinh thize: La cac thong tin duge truyén cho
ham. Gia tri cha céc tham s6 nay hoan toan phu thude vao cac
tham s8 thuc khi goi ham.

return: 1a cau 1&nh cho phép tra lai gia tri cho ham va két
thic viée thue hién ham. Gia tri nay duge xac dinh théng qua
biéu thdc. Kiéu chia gia tri nay phai tudng @ng véi kiéu ham,
trong trudng hdp ngude lai, trinh bién dich sé siu dung phép
chuyén kiu ty déng. Khi kiéu cia ham 1a void thi cdu lénh
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return (khéng cé bifu thic) ¢ thé dude dung dé két thic ham
hodc ¢6 thé bd qua. Mac di ¢6 thé sit dung nhidu ciu lénh return
nhung do ciu 1énh return sé két thdc viée thyc hién ham nén chi
¢6 mdt cu lénh return duy nhat duge thuc hién.

Vi dy vé dinh nghia ham:

int vidu( int x, int y)

Khi cac ham duge dinh nghia ¢6 cling tén, cdc ham nay sé
duge C++ cho 14 khac nhau néu mét trong cac didu kién sau dudge
dam bao:

- Khéc 16p (khai niém vé 16p s& duge trinh bay & phan
ti€p cla gido trinh).

- Khéac 86 lugng tham sd truyén.

- Khéc kiéu ctia tham s8 truyén.

Can luu ¥ 14 C++ khéng ding kidu ham dé phén biét céc
ham. Nhu vay viéc dinh nghia cic ham cé cing tén, cing sé
lugng va kiéu tham s8 truyén (trong cung 1dp) la khéng dudge
phép.

Mét khai niém lién quan dén viéc dinh nghia ham ma ta
¢in quan tAm d6 1a cdc cdp luu tri cha bidn. Trong C va C++,
méi bién duge dac trung bdi 3 thudce tinh sau:

¢ Kiéu cha bién
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o Pham vi lam viéc cda bién

* Thai gian dn tai cha bién

Trong céc thude tinh nay thi pham vi hoat déng clia bién
phu thuge vao vi tri khi khai bao bisn va pham vi dé cé thé la
mot khdt 1énh trong ham, mét ham hodc mot tap tin ngudn. Thai
gian ton tai etia bién 1a khoang thai gian bién con tén tai khi
thue hién chuong trinh.

Phu thugc vao thdi gian tén tai va pham vi lam viée, cac
bién duge phan bs & tiung ving khac nhau trong bé nha, hay néi
cach khac 14 ede edp luu triv (class storage) cua chuing 13 khac
nhau. Cé 4 bién tit dang dé chi dinh cac cdp luu trit: auto, extern,
static va register va mdt bién c6 thé duge khai bao bing
cach sau;

Bién_ti Kiéu_bién Tén_bién;

Dudi ddy xin gi6i thiéu mét cach ngin gon vé cac bidn tiy
nay.

1. Bién tir auto

Bién tit nay thudng dude diung dé khai bao céc bign cuc bd
va cée tham sé hinh thie cla ham. Do cac bidn kidy nay mic
dinh duge xem nhu cac bién thude kiéu auto nén ti khoa nay cé
thé duge bd qua. Khi duge khai bao theo kidy auto, cac bién sé
duge trinh bién dich c&p phét bd nhé trong ngin xép va gia tri
cua ching la ngdu nhién.

Vi du trong dinh nghia ham:

Fun(int x, int y)

{

float m;

139



Céac bién x, y, i vd m, n ddu 1a cac bién cuc b va c6 cap luu
trit auto. Trong khi cac bi€n x,y, m va i ¢6 pham vi hoat déng 1a
todn b than cla ham thi bién n chi ¢6 pham vi hoat dong trong
than vong lidp for.

2. Bién ti extern

Cap luu trit nay thudng dude ding cho cac bién ngoai (toan
cuc) va ciing 1a ¢dp luu trit méc dinh cho cae bigdn d6. Cac bién
dugc khai bao vdi e4p luu trit ndy s& dude c&p phat bs nhé trong
vang di li¢u clia chudng trinh va sé tén tai trong sudt thdi gian
thuc hién cua chudng trinh.

Vi du:

int i,j; // Bi€n extemn

void main ( )

float xy; // Bi€n extern
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void fun{ )

Trong vi du nay, méc di déu l1a cic bién extern nhungi, j c6
pham vi hoat déng tinh tit hdm main trong khi cac bién x, ¥ chi
¢6 pham vi hoat déng bit ddu tit ham fun.

3. Bién tir static
Loai bién tit nay phai dugc viét rd rang khi khai bao bién va

céc bién v6i cdp luu trit nay sé& duge cidp phat bd nhé trong viing
dii lidu ctia chuong trinh. Cac bién nay cé cae dac diém:

e Thoi gian ton tal cia bién bing thoi gian thyc hién
chuang trinh.

e Pham vi hoat déng cua bién 1a trong thin ham ma
bién duge khai bio.

» (Cac bién static duge khdi tao gia tri mic dinh bing
0.

Vi du:
void fun()
{
static int 1; // Bién kiu static

Can luu ¥ 13 mic di c6 thé 14 bién cuc by nhung mai khi
thoat khoi thin ham, gia tri cia bién van dugc luu trit va sé
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duge ti€p tuc s dung khi gquyén dicu khién lai dugc trao cho
ham cé chita 161 khai bao bién. Chéng han, trong vi du trén kh
ham fun duge thuc hién lin dau thi sau khi ham k&t thae gia tri
cha i 6 1a 2. Gia tri nay s& duge dung lai khi quyén diéu khién
lai duge trao cho ham fun va sau khi ra khoi ham lan 2 gia tri
cuai sélad. vv

4. Bién tit register

Loai bién tu nay chi dude ap dung cho cac bign cuc bd hoidc
céc bién hinh thie kiéu int va char va cling phai duge khai bao
rd rang.

Vi du:

fun (register int x0

1
register k;

D51 véi cac bién thude cip luu trid nay can luu y:

e Céc bién dugc luu trit trong thanh ghi thay cho viée hiu
trit trong bé nhé cua may. Do cac phép todn dugc thue
hién trén thanh ghi bao gid ciing nhanh hon céc bién
dugc luu trit trong cac & k¥ c nén viée su dung cap luu
trii nay cho bién s& lam giam dang k& thoi gian thuc
hién céc phép toan.

e S6 lugng cac bién ¢ cAp luu tri register khong dude
vugt qua sé lugng cc thanh ghi cd thé duge sui dung 6
thoi diém khai bao. N&u khéng cdon thanh ghi tu do, bién
sé duge mac nhién xem la cd cép Juu trit auto.

142



5. Bién tir kibu const

Trong C cting nhu C*, vigc khai bao mét bién kidu const sé
lam cho bién d6 chi duge phép doc trong chuong trinh. C4c bién
kidu nay phai duge khéi tao khi thitc hién va moi c8 ging dé lam
thay dai gia tri cla bién sau d6 sé bi chuong trinh bit 15i. Pham
vi cua céce gia tri const giia C va CH tuy vay lai ¢6 su khac nhau.
Trong C, cac gia tri const ¢6 pham vi toan cuc, eé nghia la chiing
¢é thé dude nhin thay & cac files khéc trit khi ching duge khai
bao kiéu static. Tr ong C**, cac bién duge khai bao kiéu const ¢o
pham vi hoat ding cuc bd, trong file ching duge khai bao. Chang
han, vi¢c khai bo sau sé lam cho b'.n { c6 pham vi hoal déng
cuc bg:

const int 1=5;
va viée su dung gia tri cda ¢ ¢ chc file khac sé bi trinh Lign két
bao 16i khi thyc hién. Dé cho gia tri cia 7 c6 thé duge si dung o
cdc file khac (pham vi hoat déng cta i 1a toan cue) can sii dung
cich khai bao sau:

extern const int i=9;

Khi d6 ¢ can phai duge khai béo lai & cac file ¢6 st dung gia
tri cda né, tuy vy & céc file nay gia tri cua { khong dude phép
khdi tao lai;

extern const int i;

Cuang can luu ¥ 14 tAt ca cac bién duge khai bao theo kidu
const trong cac ham sé ludn ¢6 pham vi hoat ddng cuc bs. Viée st
dung tit khoa extern cho cae bién kidu nay ia khéng cho phép va

phat sinh 181, Ching han viéc khai bao sau 12 sai:
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void example()

{
extern const int 1=5; //sal

Nhu viy mdt bién duge khal bao kidu const dé ¢6 pham vi
hoat ddng toan.cyc khi stt dung tu khda extern, bién d6 phai
dugc khai bao trudc tat ca cac ham trong file.

Khi khai bao mét bién kidu const, ngodi viée gia tri cua bién
khéng thé thay a8i trong qua trinh thuc hién chudng trinh, trinh
bién dich con cd thé thuyc hién viéc kiém tra kiéu cua bién nay.
Tuy vay trong khi bién dich, trinh bién dich s& khéng phén b& bd

nhé cho cac bién nay khi khéng can thiét. Trong doan chudng
frinh sau:

const int TRUE=1,
const int FALSE=0;
while(TRUE)

int a = FALSE;
}
céc bién TRUE va FALSE sé dudc thay thé bang gia tri khi bién
dich ma khéng cén phai phan b8 b§ nhé cho chung. Dé cé thé

phén bd bd nhd cho cac bién kidu const ta can khai bao theo kidu
sau:

const int& number =9;
Theo cach khai bao nay, number duge xem nhu t&t ca cac
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bién tham chi€u khac véi mét didu khac biét 1a gia tri cda né
khéng thé bi thay dét khi thyc hién chudng trinh.

6. Bién tit volatile

Bién tir nay dugc st dung d8 bao cho C bidt ring gia tri cla
mét bién cé thé duge thay déi bing mét cich nio dé6 ma khong
duge mé ta trong chuong trinh ( chdng han c6 thé bi thay déi béi
c¢éc chuong trinh cia Dos hay Bios...).

5.3.1.2. Goi ham

Ngoai ham main 14 ham chinh sé& dugc gol va thyc hién
ngay sau khi khéi déng chuong trinh, dé mét ham nao d6 e6 thé
duge thuc hién ta cin phai chuyén quyén didu khién cho ham
(g0l ham). Ham nhén quyén diéu khién duge goi 1a ham bi goi,
ham ma tir d6 quyén didu khién dude trao cho ham khac dude
goi la ham goi. Khi nhan gia trj tra vé, viée goi ham cé dang sau:

Tén_bién = Tén_ham(danh sdch cdc tham s6 thuc);
Trong truong hgp nay gia tri cha ham s¢ dudc gan cho bién.

Khi ham khéng nhén gia tri tra vé (c6 kibu void) cau lénh
2ot ham c¢6 dang:

Tén_ham(danh sdch cdc tham s6 thuc);

Trong cdc l5i goi ham nay, ¢6 thé hiéu cdc tham s6 thue la
cde gid tri cu thé nao dé dude truyén cho ham. Cdc gid tri nay c6
thé'la hdng, gid tri ctia biéh, gid tri cua eon tro v.v.

5.3.1.3. Khai bdo nguyén mdau ham

Néu 13i goi ham dude vidt trude dinh nghia thi ham edn
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dude khai bao trude khi goi. Vige khai bao nay dude goi 14 khai
bao ham nguyén méu. Khi khai bao ham nguyén miu, cAn chi rd
kidu ham, tén ham va kiéu cia céc tham s6 truyén. Viéc khai
b4o ham nguyén miu dac bist cé6 hidu qua khi loi goi va dinh
nghia ham dugc viét & cac file khac nhau va vi vay sé duge su
dung trong tai liéu. Chéng han:

int vidu(int, int);
14 khai bao nguyén mau cua ham:

int vidu(int x, int y)

void vidu(int, float, char);
12 khai bdo nguyén méiu cta ham:

void vidu(int x, float y, char c)

Trong C++ khai bdo ham nguyén mdu cua cdc ham chudn
duwge thie hién trong cdc file tiéu dé, vi vy trudc khi s dung cdc
ham nay cdn két néi edc file tiéu dé vao file nguon biang chi thi
#include.
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5.3.2. Truyén tham s6 cho ham
C6 3 cach truyén tham s& cho ham:
e Truyén theo gia tri
» Truyén theo dia chi
e Truyén theo tham chiéu.

Trong phin nay ta sé lan lugt nghién cu cac cach truyén
tham s& nay.

5.8.2.1. Truyén theo gid tri

Day 14 cach truyén tham s8 da duge st dung trong ngdn ngit
. Theo cach truyén nay thi ede gid tri cia cac tham sd thuc s8
dude sao chép vao ngin xép. Cac gia tri nay sau d6 sé duge truy
nhap théng qua cac tham s8 hinh thite dude st dung trong ham.
Nhu vay ham bi goi chi lam viéc vdi cac ban sao cia cac tham sé&
thuc, vi vAy moi su thay déi gia tri ciia cac ban sao trong chuong
trinh bj goi sé khéng lam thay d6i gia tri géc cha cac tham sé

thuc dude truyén cho ham.

Vi du 5.15

Dinh nghia ham hodn vi gid tri cua hai s6 nguyén va viét
chiiong trinh st dung ham nay.

#include <iostream.h>

#include <conio.h>

void hoanvi ( int, int};/f Khai bdo nguyén miu ham

void main ()

{
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clrser( );
inta=7,b =8,
hoanvi(a, b); // Goi ham hoanvi
cout <<"Gidtriclaavabsaukhihodnvila: " << "a
=" ac< ", b=" <<y
getch( );
}
{/ Dinh nghia ham

void hoanvi(int x, int y)

{
inf temp;
temg =x;
A=y,
y = temp;
}

Trong vi du, ham hoanvi dude goi trong ham main vdi cac
tham s8 thyc a va b. Do 151 goi ham duge viét trude khi ham dugce

dinh nghia nén ta phai khai b4do him nguyén méu trude khi go,
Két qua cua chudng trinh sé& la:
Gid tri cua a va b sau khi hodn vi la 1 a =7, b =8

Nhu vay c6 thé thdy gia tri cta cdc tham sb thuc @ va b
khong thay d6i so véi gia tri trude khi goi ham do viée truyén
tham s& dudc thuc hién theo gia tri.
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Vi du 5.16

Xay dung ham dé tinh luy thita clia mét s6 nguyén va viét
chuong trinh sit dung ham.

#include <iostream.h>

#include <conic.h>

int power(int, int); // Khai bic ham nguyén mau

void main( )

{

crscr{ );

int x;

x = power(2,3};

cout <<t x<<< endl;

x = power(-3,3);

cout << x << endl;
X = power(4,-2);
cout << x << endl;
x = power(5,10);
cout << x << endl;
getch( );
}
// Ham lu¥ thita
int pawer(int base, int exp)

{

int result;
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for(result =1; exp >0; exp --)
result *= base;

return result;

}
Sau khi thye hién chitdng trinh cho két qua sau:
]
-21
1
761

Két qua nay ¢6 nghia la:
2 luy thita 3 bing 8
-3 luy thita 3 bang — 27
4 luy thita —2 bang 1
5 luy thita 10 biang 761

Trong k&t qua dude dua ra thi ré rang cac két qua thit 3 va
thi 4 14 sai. K&t qua sai do ham khéng duge xdy dyng dé tinh
lu§ thita cha s& 4m. K&t qua 4 sai do gia tri luy thita tinh duge
vugt qua gidi han cua sd int.

Cé thé md rong ham power cho nhiéu trudng hdp va kiéu
bi&n khéc nhau. Ham power dudi day duge xay dyng dé tinh ca
luy thita &m ctia mot s6 kidu double.

double power{ double base, int exp)

{
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double result:

if(exp > 0) // luy thira >0

{
for(result =1; exp > 0; exp--)
result *= base;
return {result);
}
else if{base 1=0} // lug thira <0
{
for{result =1; exp < Q: exp++)
result /= base;
return (resuit);
;
else
{
cout << “Khong thyc hién luy thira ciia 07
return Q;
}

}

Ban doc tu viét chuong trinh si dung ham nay nhu mét bai
tap nho.

6.3.2.2. Truyén theo dia chi

Dy ciing 1a mét cach truyén tham s6 da dude st dung trong
ngdén ngit C chuén véi tham s& truyén cho ham 1a dia chi ctia cac
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bién. Véi cach truyén tham s6 nay, dia chi cia tham sd thye s8
duge sao chép vao ngin xép va théng qua con tré chi dén cac dia
chi nay (cac tham s hinh thiic) ham bi goi c6 thé truy nhap dén
cAc gia tri gbe cla cac tham s§ thue va lam thay d6i gia tri cia
cac tham s nay.

Hay xét lai ham hodn vi gia tri cia hai s8 nguyén da duge
trinh bay & trén bing cach truyén tham s& theo dija chi.

Vi du 5.17

#include <iostream.h>

#include <conio.h>

void hoanvi ( int *, int *); // Khai bdo aguyén mau ham

void main {)

{
clrser( );
inta=7b=§

hoanvi{&a, &b); /# Goi ham va truyén theo dia chi
cout << "Gidtriclaavibsaukhihodnvila: " << "a
="<<a<< ", b=" <<b;
getch( );
}
{/ Dinh nghia ham
void hoanvi(int *x, int *y)
{
int temp;

temp =*x;
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Trong vi du, dia chi clia cac tham s6 thuc @ va b duge sao
vio ngin xé&p va day ciing chinh 1a tri cha cac tham s0 hinh thic
(cac con trd x va y). Nhu vay ta co:

x=&a,y= &b
hay néi cach khéc x va y tré dén hai bién a va b va do vay *x va
#y chinh 12 cAch truy nhap gian tiép d6n hai bién a va b. Bing
chch nay rd rang trong ham bi goi ta dd lam viée truc ti6p véi che
tham s6 thyc va vi viy mol su thay déi cta tham s8 hinh thic sé
phan anh lén tham s6 thuec.

K&t qua clia chudng trinh sé la:

Gid tri ciia a va b sau khi hodn vild 1a =8, b6 =7

Ta hay xét thém mot s6 vi du vé cach truyén cdc tham s6
cho ham bang dia chi.

Vi du 5.18

Xay dung ham dé in cde gid tri chita trong bé nho t¥ mot
dia chi nao dé. Ham sé két thiic lam viée khi go mot phim bét ky.

#include <iostream.h> '

#include <conic.h>

void dum{unsigned int );// Nguyén méau ham

void main ( )

{

clrsar( );
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unsigned long int START;
cout << “Nhap dia chi bat ddu khao sat:”;
cin == START;
dum{START);
}
/{Ham hién thi ndi dung bd nhé bit dau tit dja chi START
void dum (unsgigned int start)
{
char far *p;
int i;
p = {char far*)start; // Chuyén thanh con trd chi dén kiéu char
for(i=0;;i++, p++)
{
if(li%16)
cout<<endl;
cout.width(5); // Do rong cia ving hién thi
cout << (int)*p;
if(kbhit{ ) )

return;

}

Chuodng trinh dua ra dia chi cta vung nhdé dau tién can
khao sat théng qua bién START. Bat dau ti dia chi nay chuong '
trinh s& hién thi ndi dung cta céc 6 ky e k& tiép nhau cho dén
khi g& mot phim bat ky tit ban phim. Trong chuong trinh ¢6 si
dung tit khoa far vdi muc dich cho phép con trd cé thé truy nhap

154



dén cac 6 ky e khong ndm trong ciing segment véi doan mé
chuong trinh. Cing véi mue dich nay, dia chi ddu START duge
khai bao theo kiéu unsigned long int. Trén mdi dong ctia man
hinh s& in n¢i dung cha 16 byte lién tiép trong bo nhd. Trong
chuong trinh ¢6 st dung ham kbhit( ), ham nay dung dé kiém tra
trén ban phim ¢6 phim nao dude g6 hay khéng. Khi mat phim
duge g6 ham nay tra lai gia tri khac 0 va chuong trinh sé nging
thuc hién.
Vi du 5.19

Gia si ngdn x6p c6 cu tric luu triv la vecto, Hay xéy dung
cde ham logi b6 va b6 sung phdan ti vao ngan xép va viét chuong
trinh st dung cdc ham nay.

Nhu d4 biét, ngdn x&p 14 mét kidu danh sach tuyén tinh dgc
biét ma phép bs sung va phép loai bd luén lusn duge thye hién g
mét dau goi 1a dinh (top).

Néu sii dung mét vectd S gbm n phan tit ¢ lam e&u tric
luu trif cla ngan x€p va néu goi Top 1a dia chi cfia phan tit dinh
ngén xép thi Top s& c6 gia trj bign d6i khi ngan x&p hoat ddng.
Cu thé, khi mét phin t& méi duge bd sung vao ngin xép thi gia
tri cua Top s& ting lén mot don vi va khi m{t phan ti1 bi loai
khoi ngén x&p thi gia tri ctia Top s& gidm mét don vi.

Dudi day ta s& xét mét s6 phuong phap dé gidi quyét yéu
cAu cia bai toan nay.

* Ne&u ta qui wéc dia chi cia phén t& dinh ngan xép 1a
tuong d6i (nhu chi s8) so véi dia chi day clia né thi khi
ngén réng Top = -1 (d4y cha ngin x&p cé dia chi tuong
dé1 1a 0).

Chuong trinh duge viét nhu sau:
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#include<iostream.h=

#include <conio.h=>

void Push(int *3, int n, int *Top, int X); // B8 sung phdn tir
int Pop(int *S, int *Top); // Loai phin t{

void main{}
{
int Top =-1; // Dinh ngan xép
int i;
int Size;
int *S;

cout << “ Nhap kich thude cta ngan x&p: "}
¢in >> Size;
S = new int [Size];
Push(5,Size,&Top,10); // Pua gia tri 10 vio ngan xép
Push(S,5ize,&Top,20); // Pua gid trj 20 vao ngin xép
cout << Pop($,&Top) << endl; // In gid tri 20
cout << Pop($,&Top); // In gia tri 10
}
void Push(int *S, int n, int *Top, int X)
{
if(*Top > =n-1)
{
cout <<"Ngin xép ddy" <<end);
return;

}
*Top = *Top +1,
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S[*Top] = X; '
}
int Pop(int *, int *Top)

{
if{(*Top ==-1)
{
cout<< “Ngian x&p réng" <<end,
return{0);
}
*Top = *Top -4

return{S{*Top +1});
}

Trong chudng trinh ¢6 sit dung ham Push dé bé sung hai gia
tri 10 va 20 vao ngan xép. Céc gia tri nay sau do lai duge in ra
man hinh theo thd tu ngude lai bing ham Pop. Dé ¢ ring néu
kich thuéc Size cla ngan x&p co gia tri nhé hon 2 thi chuong
trinh s& cé k8t qua saw:

Ngdn xép day

10

Ngiin xép réng

0

Théng béo “Ngdn xép ddy” phat sinh do s phéan tu dugc bé
sung nhifu hon kich thude etia ngan xép. Thong bo “Ngdn xép
réng” phat sinh do s& gia tri bi loai b nhiéu hon s& phan ti cd
trong ngan xép. Gia trj 0 dudce in sau ciing chinh la gia tri tra vé
ctia ham Pop khi ngan xép réng. Vi ham Pop ¢ kiéu 12 int nén
chuong trinh nay cé mdt nhuge &iém 12 khi mdt phan tu cua

157



ngan x€p ¢6 gid tri tring vdi gia tri tra lai cia ham khi ngan xép
rdng (trong trudng hop nay la gia tri 0) thi ham Pop sé phat
sinh théng bao “Ngin xép réng” khi thuyc hién loai bé phén i
nay. '
o Né&u dia chi cia phan ti dinh ngan xép 1a tuyét déi thi
khi ngan x&p réng dia chi nay s¢ bing dia chi cia ngin
x€p trif di mot don vi.
Chuong trinh dude viét nhu sau:
#include <iostream.h>
#include<conio.h>>
#include <stdlib.h>
void main()
{
void Push(int *,int **,int .int ),
int *Pop(int *, int **); // lay ra phan tu
int Size;
drser();
cout <<" Kich thuoc ngan xep",
cin >> Size;
int *S = new int [Size];
int *Top = S-1;
clrser();
Push(5,&Top,Size, 190);
Push(S,&Top,Size,200);
int *r;
while ((r = Pop(S,&Top)} 1= NULL)



cout<<*r<< endl;

}

void Push{int *p,int **T,int n,int X)

{
if(*T = p+n-1)

¢

cout << "Ngan xép day"<<endl;

return;

(*T)++;
1=

int *Pop{int *p,int **T)
{
if(*T <= p-1)
{
cout <<"Ngin xép rdng";
return {NULL);
}
int *tr;
tr="*T;
(*T) -
return{tr);

}
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Chuong trinh ¢6 mot s8 diém méi sau:

D& moi sy thay ddi eua Top trong cic ham Push va
ham Pop c¢6 thé phan anh ra tham s¢ thuc trong ham
main thi Top phai duge truyén theo kiéu con trd. Tuy
vay, do Top lai dugc khai bao theo kiu con trd nén
tham s& hinh thic tudng dng véi tham s8 truyén nay
phai duge khai bao theo kidu int **Top (con trd cua
con trd) trong cac ham niy. Khi d6 qua *T ta sé truy
nhap dén dia chi cia dinh ngén x8p va qua **T ta sé
truy nhap dén gia tri cia phén tit nay.

Gia tri trd lai cda ham Pop la mot con tro kiéu int.
Gi4 tri nay chinh 12 dia chi chia phdn t& dinh ngén
x&p va théng qua dia chi nay ta ¢ thé truy nhap dén
gia tri cla phén t& dinh. Viéc dinh nghia gia tr1 tra
lai cia ham theo kidu con tré sé& cho phép chon gia
tri tra lai hoan toan khéc biét cua hém\Pop trong
trudng hop ngan xép réng (dia chi NULL so vdi cac
trudng hop con lai (dia chi cu thé cla 6 nhé).

5.3.2.3. Truyén theo tham chiéu

Day 1a mdt cach truyén tham s§ méi duge dua vao ngdn ngil
C**. Trong trudng hop nay tham sd duge truyén ciing 1a dia chi
ctia bién va gidng nhu khi truyén tham s8 theo con trd, mol su
thay déi gia tri cha tham s@ duge truyén trong ham bi goi sé lam

thay &6i gia tri gdc cia chinh cac tham sg dé.

Hay xét lai vi du hoén vi gia tri cia hai 88 dé md ta cho viéc

viéc sit dung bién tham chigu nhu tham s& truyén cia ham.
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Vi du 5.20

include <iostream.h>

#include <conic.h>

void hoanvi  int & int &);// Khai bdo nguyén mau ham

void main ()

{
cleser( 3;
inta=7b=8

hoanvi(a, b); // Goi ham
cout << "Gid tri clla a vd b sau khi hodn v la: "<< "
='<<a<<", b="<<b;
getch( )
}
// Dinh nghia ham
void hoanvi(int & x, int& ) // Truyén theo ki¢u tham chiéu
{
// Truy nhép dé€n cdc bién tham chigu
int temp;
temp =x;
X=V
y = temp;
}

Qua vi dy don gian trén c6 thé nhan thiy mjt s6 dic dién
sau khi truyén tham 3 kiéu bién tham chiéu cho ham:
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Cach goi ham (truyén tham s& thuc cho ham) gidng nhu
trudng hop truyén theo gia tri.

Trong dinh nghia cla ham goi, cac tham s hinh thic
truyén cho ham dudc viét theo kiéu tham chiéu.

Viéc truy nhép dén cic bién tham chiéu trong ham bi
goi dugc thuc hién gidhg nhu trudng hgp truyén theo gia
tri.

Cac vi du khéac vé cach si dung bién tham chiu nhu Ia cic
tham 6 truyén cho ham ban doc c6 thé tham khéo thém & cac
phan sau.

5.3.2.4. Truyén tham sé ngém dinh cho ham

Mét trong cac diém manh cda ngén ngit C** so véi C 14 kha
ning dinh nghia cac tham s& truyén méc dinh cho ham. Khi go1
mét ham néu cac tham s& mic dinh nay khéng truyén cho him
thi ham s& sd dung cac gia tri da duge gan trong dinh nghia.
Trong trudng hgp cac tham 36 nay duge truyén cho ham thi ham
s& nhan cac gia tri mdi nay. Khi khai bao tham sd truyén mic
dinh cén luu ¥:

*
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Céc gia tri mic dinh cho cac tham s6 chi duge dua ra
trong khi khai bao ham nguyén mau va khéng duge lap
lai trong dinh nghia ham. Chudng trinh bién dich s& su
dung cac théng tin trong cach khai bdo ham nguyén
méu dé tao mét 1énh goi.

M6t ham c6 thé c6 nhiéu gia tri mic dinh. Nhitng tham
s& mac dinh phai duge khai béo sau tat ca cac tham s8
khac.

Khi goi mét ham ¢6 nhidu gia tri mic dinh ta chi c6 thé
bd bét cac 461 s6 theo thit ty tit phai sang trai va phai bé
lién tiép nhau.



Cac vi du dudi diy sé md ta cho viéc truyén tham s6 mac
dinh cho ham.
void def_par(int i=100); // Khai bdo tham s¢ mic dinh

void main()

{
def_par() // Goi def_par vdi tham sé i =100;
def_par{2000) // Goi der_par véi tham s@ i=2000

}
// Dinh nghia def_par()
voide der_par(int i)

{

cout <<<"Giia tri cha 1"<<i;
1
Néu ta khai bao mét ham nguyén méu theo cach sau:
void def_par{int a=1,int b,int c=3,int d =9)
thi trinh bién dich s& béo 16i vi cac tham s& mac dinh dude khai

bao trudc ¢ac tham sé khac (a khai bao trude b). CaAch khai béo
ddng e¢ia him nguyén miu nay la:

void def_par{int a,int b=1,int ¢=3,int d =9)

Cac cach goi ham def_par sau 1a sai:

der_par(3,10,12); //Sai vi cic d&i s6 bi b khong lién tiép nhau.
Con cac cach goi sau la ding:

def_par{2,4,5,6); /D0 tham s6

der_par(12,3}; //Nhan céc gid tri ngdm dinh chac vad

Khi truyén khai bio tham s§ mae dinh cho ham, mét diéu
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cidn luu ¢ 12 tham s6 niy cé thé 14 mét hing, mat bién toan cyc
hoédc tham chi 14 mét ham d& dude dinh nghia.

5.3.2.5. Truyén tham sé kiéu const cho ham

Khi mét bién dude truyén cho ham véi tu khda const thi
ham bi goi sé& khéng duge phép thay d6i gia tri cia bién nay. Do
dic diém nay néu mét bién duge truyén cho ham theo kiéu gia
tri thi viée st dung tit khéa const 1a khong can thigt, vi ham bi
goi trong trudng hop nay ciing khong thé thay déi gia trj géc cua
bién. Ching han viée st dung const trong khi khai bao void
some_function(const int) ¢6 thé xem nhu v6 ich. Viée truyén
tham s8 t6i tit khéa nay chi c¢é tdc dung khi ta truyén cac bién
cho ham theo kiéu con trd hodc tham chigu. Trong cic trudng
hop nay ta mudn st dung céc diém manh cda viée truyén bién’
bang con trd hoic tham chiéu nhung lai khéng mudn gia tri cua
né c6 thé bi ham bi goi lam thay déi. Hay xem xét vi du sau:

void New Value(const char*}); // Khai bio NewValue

void main()

{
char *p="12345";

NewValue(p};

}
// Dinh nghia NewValue
void NewValue(const char* p)

{

cout<< "p=%s" << py

p ="abcd";//sai }
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5.3.3 Ham dé& qui

D¢ qui 14 mdt nguyén tdc lam viée dem lai hiu qua cao khi
gidl céc bai toan phic tap trong nhidu linh vuc khéc nhau. Néi
mot cach chung nhat thi mot di tugng duge goi 12 dé qui néu no
chita hodc 6 thé xac dinh théng qua chinh ban thin minh, Ngén
ngit C++ c6 chita hai ciu tric qua d6 6 thé cho phép thuc hién
cac thuat toan dé qui: ham dé qui va ciu trie dé qui. C4u truc
dé qui s& duge nghién citu trong chuong VI.

Mgt ham dé qui trong C++ ¢6 thé duge dinh nghia néu né co
chita 161 goi dén chinh ban than minh. Ching han ham fun dudi
day la mgt ham dé qui:

int fun(int a, int b)

Viée st dung ham dé qui khong d8i héi thém & ngudi lap
trinh mét kién thite hosc mét nd lye gi méi. Didu c6t yéu dé xay
dung duge ham kiéu dé qui la phai dinh nghia duge nhiém vy
tudng ng dudi dang dé¢ qui. D€ ¢6 thé st dung ham dé qui mét
cach dé dang hon, dudi diy s& trinh bay cach thuyc hién ham dé
qui trong trinh bién dijch C va C++. Trong céc trinh bién dich
nay, ham d¢ qui bao gdm cic phép goi lién tisp dén ban thin né.
Theo mdt nguyén tdc chung nhat, khi goi ham, trinh bién dich sé
thye hién cic buée sau:
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¢ Luu lai trong ngin xép dia chi sé quay lai thyc hién
khi k&t thie ham bi goi (goi tat la dia chi trd vé).

e Truyén cac tham s ciza ham goi vao ngan xép.

e Truyén céc tham s6 cuc bd cha ham bi goi vao ngin
X8p.

O diy, ta sé khong di sdu vao ¢d ciu tryén cic thong tin nay
vao ngin xép. Phan tiép theo sé trinh bay mét 8 vi du v& ham
dé qui.

Vi du 5.21

Xdy dung ham dé qui tinh giai thita cua sé'n.

Dinh nghia theo kidu dé qui, giai thita cia s§ n duge xéc
dinh nhu sau:

o =1;

Néun 21 thin!=n*n-1).
Ham dé qui tinh n! giai thita duge vigt nhu sau:
lc.mg int fact(int n)
{

if(n ==0)

return 1;

return(n*fact{n-1));

}

Ban doc ¢6 thé st dung ham nay dé viét chudng trinh tinh
giai thita cla mdt s6 nguyén nao dé.

Vi du trén st dung phuong phap dé qui truc tiép, ngoai
phudng phap nay trong C con cho phép sit dung phép néi suy
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gidn tiép. Phuong phéap nay c6 thé duge minh hoa qua vi dy sau:

int fun(char a, char b)

{

fun(a,b);
}
Vi du 5.22

Tw ban phim hdy dwa mét xdu ky tu (dén 39 ky tw) vao
mdng str. Hay in xdu ky tw lén man hinh theo thi ti nguge lai
vdi khi nhdp.

#include <jostream.h>

void prec(char*);

void main{ )

{
char str[40];
cout << "Hay nhap chudi:”;
cin > >sir;
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prec(str);
")
/{ Ham dé qui x{r 1y chudi
void prec(char* s)

{
if(*s 1= NULL)
{
prec{++s);
cout << *(--s);
}
}

5.3.4. Ham main

Ciing nhu céc chuong trinh viét bdng ngén ngit C, cac
chuong trinh viét bing C* ciing ¢An mdt ham chinh goi 14 ham
main( ). Khac vdi ham main trong C khéng dude dinh nghia
kiu, ham main trong C* s& ngAm dinh nhan kiéu int. Khi
chudng trinh bit d&u duge thyc hién, ham main duge go1 bdi mot
chuong trinh khdi déng dic bigt (start up code) ¢6 sdn trong C™,
“Start up code” trong C** ¢6 4 cach goi. Cach goi nao dude su
dung khi khdi déng chuong trinh s& phu thude vao tiy chon
trong Options/Application:

Dos standard.
Dos overlays.
Windows Application.
Windows DIL.

Céc File “Start up code” tuong ng véi cac tuy chon nay la
C0.asm, CO.asm, COw.asm, Cod.asm. Nhu vay cé thé nhin thay
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ring ca 2 loai chuong trinh Dos Standard va Dos Overlays déu
sti dung chung Start up code c6 tén 1a CO.asm.

Gia tr1 dude tra lai boi ham main() sé duge Dos s dung aé
kiém tra 15i khi thue hién chudng trinh. Néu gia tri nay bang 0
thi ham thuc hién khong 6 151, trong khi cac gia tri khac 0 déu
duge C** st dung trong triudng hop 6 161 khi thye hién chudng
trinh. Hiu hét cac chudng trinh Ung dung déu st dung cac gia
tri nhd hon 4 hoac 5, céc gia tri 16n hon 5 thudng dudc dung cho
cac 1561 phiic tap hon.

Ham chinh main ¢6 si dung mot s6 tham sé truyén ngim
dinh. Sy hién dién cfia cAc tham s§ nay nhim tao diéu kién
thuan 1gi khi thiét lap giao dién véi chuong trinh, nhdt 14 trong

trudng hop cén phai truyén théng tin cho chudng trinh trude khi
né duge thye hién,

Trong t&t ca cac vi du dudc st dung cho dén nay, cac tham
s6 nay khong duge si dung. Mic dis ham main c6 thé si dung
hoc khéng st dung cac tham s6 nay, moi khi ham dugc gol
trong ngin x&p ludén dugc cap phéat bd nhé danh riéng cho cac
tham s6 ¢6. Mot ham main ¢6 st dung tham 88 truyén dugec khai
bao nhu sau:

int main(int arg,char**argv, char*” env)

Cac tham s6 nay duge truyén cho ham main tit Start up
code. Pé&n lugt minh Start up code lai nhén cac gia tri nay ti hé
diéu hanh DOS.Trong cdc tham s nay thi:

arge: S6 lugng céc tham s duge chi ra trén dong lénh.
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arguv: Mang cac con trd cua cac tham s6. Day chinh la cac
hing kiéu chudi duge ngudi st dung viét trén déng 18nh khi thuc
hién chuong trinh. Cac hing nay phai dude viét trén dong lénh
sau tén cia chuong trinh va phai duge viét cach nhau.

env: Mang cac con tré cé chiia cac thiét 1dp méi Lrudng cua
Dos.

Vi du sau s md ta cho viéc st dung cdc tham s6 duge
truyén cho ham s6 main. Gia sl example.exe thudc nhu muc
e \borlande dude thuc hién trén dong lénh véi cac tham s&
parml, parm2, parm3, parm4. Tuc la trén déng lénh c¢é go 1énh
sau:

example parml parm2 parm3 parm4 .!

trong trudng hop nay main s& dugc goi véi cic tham s8:
arge=5,;

trong mang argv c6 chlta cac gia-tri saw:
argvf0]: "C:\borlandc\example.exe" néu sit dung Dos 3.x

{11

arguf0]: “* - Néu sit dung cic phién ban cia Dos sau 3.x.
arguf1]: "Parm1"
argvf2]: "Parm?2"
arguvf3]: "Parm3"
argv[4]: "Parm4”
arguf5]: 0
mang env ¢6 chila cac gia tri:
envf@]: "c:\command.com"
env(1]: "prompt = $p3g"
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env{2]: "path=c:\dos;c:\borlandc;c:\windows"

env{3]: 0

Dudi day 1a mgt vi du v€ cAch sl dung cac tham s6 truyén
cho ham main.

Vidu5.21

Hdy doc dit liéu tie file vdn bdn input, chuyén cde ky tu
thanh chi thuong va sau do ghi vao file output.

Trong chuong trinh, céc file input va output sé duge sd
dung nhu tham s§ truyén cia ham main. Gia sit chueng trinh
sau khi lién k&t c6 tén 12 convert.exe, khi d6 chuong trinh sé
dugc thuc hign khi g6 convert intput output trén dong lénh.

#include <iostream.h=

#indude <fstream.h>

#incude <ctypeh>

#include <stdlib.h=>

void main(int argc, char *argv[ 1)

{

iffarge 1=3)

{

cout <<"Dong 1énh chira dd cdc tham s6™;
exit{0);

}

#{ Mé fille input.txt dé doc

ifstream InputFile(argv{1]);

#// M6 file output dé ghi

ofstream OutputFile(argv[2]);
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{{ Céc thao tac ki€m tra khi md file
if(!InputFile)

{
cout <<"Khong mé dugc file input.txt” <<end);
return;

}

if{|OutputFile)

{
cout <<"Khong mé dugce file output.ixt” <<end;
return,

}

/f Sao chép ndi dung cda file sang bo dém

while{InputFile && OutputFile)

{
char buffer[80];
InputFile.getline(buffer, sizeof{bufler));
for(int i = 0; buffer[i] 1= "\0'; i++)
buffer[i] = toupper(butter[i});
. QutputFile << buffer <<™n";
}



Chuong VI

CAC KIEU DU LIEU PHUC TAP

Chuong nay s& dé cap dén mét sd kidu 4 liéu phite tap nhu
enum, struct, union, typedef, v.v.

6.1. KIEU DU LIEU TYPEDEF

Ngén ngit C va C++ dua ra mét c&u trde rat thuan lgi cho
phép ngudi st dung dinh nghia mot tén riéng d6i vdi cic bién
thudc cac kidu dit liéu khae nhau. Vige dinh nghia nay dude thue
hién qua ci phap:

typedef Kiéu_cii Kiéu_mdi
trong do:

Kidu_cii 1a cac kidu di liéu chuan trong ngdn ngi nhu int,
float, char v.v. Ngoal cac kidu di lidu nay, Kiéu _cii c6 thé 1a tén
ctia kidu da duge dinh nghia trude d6 qua typedef.

Kidu_mdi 13 tén mdi duge ding dé thay thé cho tén cac kiéu
dit lidu dude chi ra béi tén cii. Tén md phai duge dat tuén theo
cac nguyén tic nhu khi dat tén cho bién (thong thudng su dung
chit in hoa d& tranh nhidm 14n). Tén méi nay ngoai ra con khong

dugc triing véi tén cha cac bién ¢6 cung pham vi hoat déng.

Sau khi da dugde dinh nghia, tén mdi hoan toan cé thé duge
stt dung dé thay thé& cho kiéu di lieu duge chi ra boi Kidu_cti. Vi
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du, sau khi dinh nghia:
typedef int PRIM
tén méi PRIM c6 thé dude st dung thay cho int. Tlc 1a khai bao:
PRIM x, v;
sé tuong duong voi:
mt x, y;
typedef ¢6 thé duge sl dung véi céc kiéu dii liéu phtc tap
nhu mang, con tré, cAu tric. Cac vi du dudi day s& minh hoa cho
cach dinh nghia nay:
+ typedef float EXP[100}
Sau dinh nghia nay EXP c6 thé dung dé khai bao cdc mang

thude kiéu float véi kich thude 1a 100. Chang han khai bao EXP
a, b; & hoan toan tudng duong véi float af 100, b/ 100];

s typedef char*WORD

Sau dinh nghia nay, WORD cé thé dung dé khai bao cho cac
con trd thude kiéu char. Nhu vay khai béo char *p, *g; cb thé
duge thay thé bdi WORD p, g;.

e typedef char* FUN( );

Sau dinh nghia nay, FUN c6 thé ding d§ khai bao cho cac
ham véi gia tri tra lai 1a con tré kidu char. Chang han khai bao
char *arc () ¢6 thé duge thay thé bdi FUN arc;

Céc bién duge khai bao qua kiéu dit liéu typedef duge sl
dung trong chudng trinh gidng nhu cac bién thudc kidu tudng
ting ma chiing bidu dién. Tuy vay ciing cin chd § rang, typedef
khéng dinh nghia mot kiu dit liéu mdi ma chi xac dinh tén méi
cho cac kiéu dii lidu da ton tai.
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Viéc st dung typedef c6 nhiing uu diém sau:
« Chuong trinh duge viét rd rang hon do cé thé su
dung tén mdi cia kidu dit 1iéu nhidm phdn anh y
nghia cita chiing.

e Cho phép khai bao cic bign & dang ngén gon hon.
6.2. DU LIEU THUOC KIEU ENUM

Day 1a mét kiéu dit lidu ma cac bién duge khai bao tit ching
chi ¢6 thé nhan gia tri 1a cac hiing s6 nguyén trong tap hdp cac
s6 nguyén da duge xac dinh trude. Cac bién thude kidu di lidu
nay dac biét phia hgp véi cac trudng hdp duge dic trung bai
nhidu lua chon khéc nhau. Mot vi du tiéu biéu d6 1a cac bién
thude kidu Logic véi 2 gid tri ¢6 thé nhan duge 1a TRUE (gia tri
14 1) va FALSE (gia tri bing 0). Trong cac trinh bién dich ctia C
va C++, kiéu dit lidu nay sé duge khai bao duéi dang sau:

enum Tén_ kiéu {danh sdch tén cdc gid tri};

trong da:

enum )a tit khoa bt bude ding dé dinh nghia kidu dit liéu.

Tén_kiéu: Tén kidu di liéu véi cac gia tri c6 thé dé€m dudge.
Tén nay duge dit theo nguyén tdc dat tén cho bién.

Danh sdch tén cdce gid tri: Tén céic gia tri ma cac bién thude
kiéu dit lidu ndy ¢6 thé nhan dude, cic tén nay phai duge viét
cach nhau bdi ddu phéy ().

Vi du:

enum Boolean {FALSE, TRUE};

Khi 1am viéc trinh bién dich sé gdn tén trong danh sach véi
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cdc gia tri 1a hing sd nguyén theo thit tu ting dan. Phan ti diu
tién trong danh sach ludn cé gia tri ngdm dinh bang 0. Nhu vay,
trong vi du trén FALSE sé c6 gia tri bang 0 va TRUE c¢6 gia tri
bing 1. Cac gia tri trong danh sach ¢6 thé thay d8i bang cach
gan truc tiép cac gia tri can st dung cho cée tén trong danh
sach. Chdng han bing cach dinh nghia:

enum Counter{Start, First, Second, Tenth =10, Eleventh};
Start, First, Second sé& 1an lugt ¢ cac gia tri 0, 1, 2, thay vi gia
tri ngdm dinh 12 3, Tenth s& c6 gia tri méi 1a 10 va tiép d6 gia tri
cua Eleventh sé1a 11,

Sau khi dinh nghia mdt kiéu dit liéu méi qua tit khoa enum,
ta c6 thé khai bao cac bién thuge kidu dit lidu nay. Viée khai bao
bién ¢f thé duge thuc hién ddng thoi véi viée dinh nghia kidu dit
lidu:

enum Boolean {FALSE, TRUE}x,y;
hoée sau khi dinh nghia kiéu dit liéu bing céch:
enum Boolean x,y;

Khéng phu thudc vao cach khai bao, cac bién thudc kiéu di
lidu enum chi ¢6 thé nhan duge cac gia tri d& duge xdc dinh khi
dinh nghia kiéu dii liéu nay.

6.3. DU LIEU CAU TRUC

Théng thudng, khi thiét k& mét chuong trinh, tal ca cac di
lidu cé quan hé logic v4i nhau thudng duge nhém lai trong mét
thuc thé. Cac dii lidu trong nhém nay duge phan bhg lién tuc
trong bd nhé va diéu d6 cho phép don gian hoa viéc xu 1y cac loai
dit liéu nay. Mot vi dy tidu biéu cho viée nhém cac dit liéu d6 1a
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viée sit dung mang. St dung mang cho phép truy nhap nhanh va
d& dang dén cac phan ti clla mang théng qua tén mang va chi
5. Tuy vay mang vin c6 nhude diém clia né: tdt ca cac phan tu

cha mang bat bude phai 1a cac dit lidu thude cing mot kidu.

Trén thye t&, khéng it trudng hgp ta cdn nhém cace dit liéu
v§i nhidu kidu khéc nhau nhung lai ¢6 quan hé logic véi nhau.
Chéng han, théng tin v& con ngudi nhu tén, dia chi, tudi tac, gisi
tinh, v.v. Dé thuc hién diude mue dich niy, ngdn ngit C** dua ra
mot kidw di liéu dic bist goi 12 cdu trize. Viée su dung cdu tric
cho phép ngudi 1ap trinh nhém cac dit lidu don gidn véi cac kidu
khéac nhau vao cing mét nhém véi mét tén duy nhat. Cace da liéu
nay thudng dude goi 1a cac phan tiZ hay cac tridng cua céu trac.

(6 nhiéu cach khai bao mét cdu tric, trong d6 cach hay su
dung nhat cé dang:

struct Tén_cau _tric
{
Khai bao cac phan i cna cdu tric;
b ,

Trong cach khai bao nay, tén cdu tric phai duge dat tuin
theo cac nguyén téc dat tén cho bién. Dit lidu duge khai béo
trong than ctia ciu tric duge goi 1a cic phan tit cua cdu tric.
Cac phAn td nay c6 thé 1a mét kiéu dit lidu bat ky duge dung
trong C++.

Sii dung ciu tric ta ¢é thé dinh nghia mot kidu dit liéu chia
cAc thong tin vé con ngudi nhu sau:

struel nhan_su

{
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char hoten[20];
int tuol;
float can_nang;
b
Hogle mdt cdu tric chita cac thong tin vé thai gian:
struct time
{
mt hour;
int minute;
float second;
5
Can phai chu y rang, véi viéc dinh nghia mét ecdu trdc ta
chua x4c dinh mét bién cy thé nio ma chi xbc dinh mét bang
méiu, bang miu nay sau dé c6 thé duge su dung cho nhidu bién
khéc nhau. Chinh vi nguyén nhan nay ma khi dinh nghia ciu
tric, trinh bién dich s& khéng cung cfp bdé nhé. B nhé chi duge
c&p phét khi mét bién thude kidu ciu tric dugc khai bao.

P& khai bao mot bién thudc kidu dix l18u clu tric nao d6, cé
thé su dung mét trong céc cach sau:

* Khai béo cac bién ngay trong khi dinh nghia ciu trie.
Vi du:

struct time

{

int hour;

int minute;
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float second;
Ju vt

Theo cach khai bao nay, &, v, t 1a cac bign thudc kiéu céu
trac time.

Khai bao sau khi dinh nghia c&u trie. Vi du struct time u,
v, t.

Khi cac bién dude khai béo cing véi dinh nghia cdu tric thi
tén cha ciu tric co thé duge bd qua, vidu nhu trong truong hgp
saus

struct
{
int hour;
int minute;
float second;
vt

So vdi cach khai bao trude thi tén ctia chu tric time da bi
loai bo. Tuy vay, cung cdn luu § rang ddi véi che kidu cau trac
loai nay, khi cAn khai bao mot bign nao dé thude kiéu cdu truc

ta phai dinh nghia lai ciu trae. Didu nay sé lam cho chudng
trinh trd thanh phic tap va dai dong khong cén thiét.

6.3.1. Cac phép toan trén ciu tric

Céc phép xi 1§ trén cdu trac thuong hay duge st dung bao
gom: '

e LAy dia chi caa cdu trac.
o Truy nhap dén cac phan tit cua céu truc.

e Khdi tao ciu trdc.
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6.3.1.1. Ldy dia chi cdu triic

Khi mét bién duge khai bao theo kifu cdu tric thi dia chi
ctia bién ¢6 thé dude xac dinh nhu moi bién khéac bing phép toan
&. D& minh hoa cho viée st dung phép toan & irén ciu tric ta
hiy xét lai cdu tric time lam vi du:

struct time
{
int heur;
int minute;
float second;
v

struct time *p;

p=&u;

Truée khi gan dia chi bién u thude kidu céu trae time cho
con trd p, p phai duge khai béo theo kidu con trd chi d&n efu tric
thude kiéu time.

6.3.1.2. Truy nhdp dén céc phan ti cua cdu tric.
Cac phéAn td cha ciu tric ¢é thé duge truy nhap bang haj
cach:
* 81 dung tac tu « (ddu chim) qua ci phap:
Bién_ciu_trdce Tén phan tu
Vi du:
struct time

{
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int hour;
int minute;
float second;
vt
intk, n;
// truy nhap dén hour va minute clia bién u;
k = u.hour;
t = uminute;

*

Truy nhap théng qua con
> Con_trd_cAu_tric -> Tén phin ti;

Vi du:

struct time

{
int hour;
int minute;

float second;
hi
struct time *p;
struct time x;
p =&
int k, n;
k = u->=>hour;

t = u->minute;

6.3.1.3. Khdi tao cdc bién cdu triic

tro

Céc bign thude kidu ciu tric c6 thé duge khdi tao nhu tat ca
cac bién thude cac kidu dit lidu khae. Ching han cé thé sit dung
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phép khdi tao sau:
static struct time u = {5, 4, 25.36};

Trong phép khdi tao nay, cing vdi viée khai bao bién u
thuée kidu cfu tric time, cic phin ti cha bién cling duge khai
tao gia tri. Cu thé:

u.hour = 5;
u.minute = 4;
u.second = 25,36,

Phan duéi day sé trinh bay mét s& vi du vé kiéu dii liéu cau
truc.

Vi du 6.1. Xdy dung chuong trinkh xit Iy ngan xép

Vi du vé ngan xép da duge trinh bay trong chuong V. Vi du
nay s& sit dung dit liéu kiéu cfu tric dé gidi quyét yéu cAu cla
bai toan.

J déy cdu tric di liéu cua ngdn xép sé duge dinh nghia véi
ba triong:

- Trudng top: 88 nguyén chi dinh ngan x&p.

- Truong size: Kich thude ngan x&p, st dung kich thudc
ngam dinh gém 20 phan t{i.

- Trudng node: Mang mét chiéu, mdi phan ti clia mang &
mbt nit cua ngin xép

struct stack

{

int top;

int size:
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int* nodes;

- Cac ham xu 1y trén ngin xép bao gom:
- Khéi tao ngan x&p: InitStack

- Kiém tra ngan xép réng: Empty;

- B& sung phén tit vio ngiin xép: Push.

- Loai bd phan tit khéi ngan xép: Pop.

Dudi day sé trinh bay 14an lugt cac ham vita néu.

/f Ham khdi tao ngan xép
void InjtStack{struct stack & p, int Size)
{

p.size = Size;

ptop =-1;

p.node = new int[size|;
}

#/ Kiém tra ngén xép réng
int Empty { struct stack & p)
{

return (p.top ==-1);
}
// B3 sung phdan 1 vao ngan x&p — xir 1§ ngan x&p déy
void push (struct stack & p, int x)
L
if{p.top == p.size —1)
{
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cout <<" Ngan xép ddy"<<end!;
return;
}
p.nodes[++{p.top)] =x;
}
/{ Loai bd phdn tir khoi ngan xép
int pop (struct stack & p)

{
if(Empty(p))
cout<<"Ngan x&p réng" < <end;
else
return{p.nodes|p.top--]);
}

Ham main duge viét nhu sau:
#include <iostream.h>

void push {struct stack & p, int x);

int pop {struct stack & p);

void InitStack(struct stack & p, int Size = 20);
int Empty ( struct stack & p);

void main { )

{
struct stack S;
InitStack{S);

// B6 sung phdn tif vao ngan xé&p
push(S,10});
push($,20);
/ Loai bd phin tir khdi ngan xép



while( 'Empty(S))

cout<< pop{S) <<end};

}

Vi du 6.2

Stz dung cdu trie div liéu kiéu edu tric, viét chuong trinh
chuyén co so.

Chuong trinh dudi day sé cho- phép d5i mét s§ & hé thap
phan sang mét cd s6 khac (cd s6 2, 3, 4, ...). Théng tin ddu vao
ctia chudng trinh gdm s6 thap phan v ¢o s6 cin déi. Viée chuyén
déi duge thuc hién bang cach 14n lugt chia s6 thap phan cho cd
56 va day s6 du vao ngan xép, 14y thudng ctia phép chia trén tiép
tuc chia cho cd 8§ va lai ddy s6 du vao ngin x&p v.v. Qua trinh
ding lai cho dén khi thuong s& bing 0. 86 cdn chuyén d6i sé
duge hign thi bing cach 1an lugt in cic phén tit cda ngan xép ra
man hinh.

#include <iostream.h>

void push (struct stack & p, int x);

int pop (struct stack & p);

void InitStack{struct stack & p, int Size = 20},

int Empty {struct stack & p);

struct stack

{
int top;
int size;
int* nodes;
b
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void main { )
{
struct stack S;
InitStack(S);
/{ B8 sung phan tir vio ngan x&p
cout << "Nhap s6 thap phan can déi: “<<endl;
int so;
¢in >> sp;
cout << “Nhap co s6 cdn déi: "<<end|;
int cos0;
cin >> coso;
int sodu;
while(so [=0)
{
sodu = so%coso:
push(S, scdu);
50 = 50/C0S0;
}
cout << "S§ da déi 12" <<endl;
while (!Empty(S))
cout << pop(S);
}
// Ham khoi tao ngan xép
void InitStack(struct stack & p, int Size)

{
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p.size = Size;
p.op = -1;
}
// Ki€m 1ra ngan xép rong
int Empty (struct stack & p)
{
return (p.top ==-1};
}
// B3 sung phan tlf vio ngan xép — xir Iy ngan x€p day
void push {struct stack & p, int x)

{
if(p.top == p.size —1)
{
cout <<<" Ngan xép ddy"<<end);
return;
}
p.nodes[++{p.top)] =x;
}

/{ Loai bo phén t{t khéi ngin x&p
int pop {struct stack & p}

{
f{Empty(p))
cout<<"Ngan Xx€p réng" < <endl;
else
return{p.nodesp.top--]);
}
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6.3.1.4. Sut dung cdu tric theo kiéu dé qui

Ngoai cac kiéu dit héu binh thudng, cac thanh phan cla ciu
tric ciing c6 thé duge khai bao theo kidu con trd. Hay xét viéc
dinh nghia mdt cdu tric sau:

struct point

{

int k;
int *p;
char *q[5];
b
va bi€n pr duge khai bao theo kidu point.

Trong cdu tric nay, viée truy nhép dén cac thanh phan
thude kidu con tré caa pr hoan toan tuén theo cac nguyén tic
chung- pr.p, pr.g(1]. Pay chinh 1a c4c eon trd chi dén cic thanh
phan cua ciu tric va do d6 ching c6 thé dugc st dung trong tat
ca céc phép todn ¢é sit dung dia chi. Ching han, bién ma p chi
dén trong trudng hop nay sé 1a *prp. Luu ¥ la ¢ day ta khéng
cin phai st dung dang *(pr.p) vi phép toan e ¢6 mic wu tién cao
hon phép toan *.

Kiéu dit 1igu ctia con trd dude sit dung trong thanh phéan cua
cdu tric c6 thé 1a bat ky ké ca kidu ciu truc. Mac da ngdn ngii C
khong cho phép thanh phdn clia mét efu tric lai 13 cdu tric
ciing ki€u véi né nhung néu thanh phin nay duge khai bao theo
kidu con trd thi diéu nay lai hoan toan dude phép. Trong nhitng
trudng hgp nay, cfu tric da duge dinh nghia theo kidu dé qui.

Vi du vé cach dinh nghia dé qui ctia cdu trie:
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struct topol
{

int k;
struct topol *next;

|8

Viée st dung tinh dé qui 461 véi cdu triac cho phép thiét lap
viée xt 1y dii lidu theo kidu danh séch tuyén tinh va cdu trie
cay. Danh sach tuyén tinh la tap cac dii liéu, trong d6 mdi phan
tt cua di lidu trd dén dit lidu ti€p theo. Uu diém cia danh sach
kidu tuyén tinh dugc thé hién rit ré trong nhiing bai toan tim
ki&€m, sdp x&p. Trong cac bai toan thude kiéu nay théng thudng
cAn giai quyét cac van dé sau:

- Tap hop cac di lidu phai duge sdp x&p theo mét kidu nhat
dinh.

- Dit liéu mdi duge bd sung vao danh sach phai duge dat tai
vi tri thich hgp phu hgp véi yéu cau.

Vi du sau s& minh hoa cho viéc sit dung tinh d& qui cua cdu
truc trong viée t6 chiie dit 1iéu theo kidu danh sach tuyén tinh.

Vi du 6.3. Xy dung chiuong trinh quan ly danh sdch sinh
vién

Trong chuong trinh, danh sach sinh vién duge quan 1y theo
kidu }ién két don. V& thue chat, danh sach lién két don bao gom
nhiéu nGt va cac nit 1a 6 thi ty. Mdi mit ¢6 trudng Info chita
ndi dung that su cta nd va trudng Next chia con trd chi dén niit
tiép theo trong danh séich lién két. Thi tu cia cdc nat duge thé
hién qua trudng lién két Next: con tré dau (duge goi 14 Plist) chi
dén nat ddu tién trong danh sach, nat dau chi dén mit thit 2, ...,

niit cudi cing cua danh sach la nit ¢6 truong Next véi gia tri
NULL.
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Info MNext [nfo  Next info MNext

sl L L [ > —[ [wuu

Dsi véi danh sach lign két don ta cé:

e Khi khéi déng con tré ddu danh sach duge gan gia tri
NULL (Chua cé phén ti).

"o Khi danh sach réng, khéng thé thuc hién thao tac loai
bé phan ti khoi danh sach.

o Khéng c6 trudng hdp danh sach day (diéu nay hoan toan
phu thudc vao bd nhé tu do cia may tinh).

e Viéc truy nhap d&n cac phan tii cia danh sach phai
duge thue hién théng qua con trd Plist chi dén phén ti
d4u, cac phan td tiép theo sé& duge truy nhap théng qua
trudng Next cua phan td ding trude nd.

Nhu vay, méi nit cia danh sach lién két don c6 thé duge

xem nhu mét bign cda cau tric véi hai thanh phan dit 1idu Info
va Next:

struct Node

{
Sinhvien Info;
Node * Next;
3
Trong &6 Sinhvien 13 c&u tric chita cac théng tin vé cac
sinh vién. O day dé don gian, ta qui ude cie théng tin cdn quan
1¥ chia mdi sinh vién bao gém ma va tén:
struct Sinhvien

{
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int masv;
char ten[15];
g ‘
DE don gidn cho viéc quan 1y danh sich lién két, trong

chuong trinh sé& sit dung dit liéu kiéu con tré chi dén nit théng
qua viée khai bao:

typedef struct Node*NODEPTR;

khi d6 thay cho viéc khai bao struct Node *Plist ta c6 thé viét
ngan gon hon NODEPTR Plist.

Cac phép xu 1y trén danh sach lién két don bao gdm:
s Khdi tao danh sach lién két:
void Initialize{NODEPTR *plist)

{
*plist = NULL:

}

Ham nay c6 tdc dung khdi tac con tro Plist vdi gia tri
NULL. D& c¢6 thé thuc hién vide thay déi gia tri cla tham s&
thyc, tham sd nay phai duge truyén theo kiéu con trd.

¢ Kiém tra danh sach réng:
int Empty( NODEPTR *plist)

{
return{*plist ==NULL) ?1:0);
}
e (C&p phat mot bién dong lam mét nit cho danh sach
NODEPTR GetNode( }
{
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NOLEPTR p;
p = new Node[1];

return p;
}
o (iai phoéng bi&n déng s dung cho nit da cdp phat
trude dd
void FreeNode(NODEPTR p)
{
delete p;
}

+ Xac dinh con trd cha nit i trong danh sach lién két
NODEPTR NodePointer(NODEPTR *plist, int i}
{

NODEPTRp;

int position;

p = *plist;

position =0;

while(p 1=NULL && position <i}

{

p = p->Next;
position ++;

}
return{p),

}

e Xac dinh vi tri cia nit p trong danh sich lién két

int Position{ NODEPTR *plist, NODEPTR p}
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}

int pos;

NODEPTR q;

q = *plist;

pos =0,

while(g 1=0 && q = p)

{
q = g->Next,
pos++;

}

if{q == NULL)
return —1;

return pos,

Xac dinh nit truée eia nit p trong danh sach

NODEPTR PreNode (NODEPTR *plist, NODEPTR p)

{

NCDEPTR q;

if(p == *plist}
return NULL;

g = *plist;

while{q I=NULL && g->Next != p}
q = g->Next;

return q;

Thém nut ¢6 ndi dung x vaoe ddu danh sach
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void Push(NODEPTR *plist, Sinhvien x)

{
NODEPTR p;
p = GetNode();
p->Info = x;
p->Next = *plist;
*plist = p;

}

¢ Thém mft nit méi sau niit p
void InsAfter( NODEPTR p, Sinhvien x)

{
NODEPTR g;
if(p == NULL)
cout << * Khéng thém vao danh sich dugc\n”;
else
{
q = GetNode( );
g->Info = x;
g->Next = p->Next;
p->Next = g;
}
}

e Xo& va tra lai mit ddu danh sach
Sinhvien FirstDel( NODEPTR *plist)

{
NODEPTR p;



Sinhvien x;
if(Empty(plist})
cout <<"Khong c6 Sinh vién trong danh sich\n”;
else
{
p = *plist;
x = p->info;
*plist = p->Next;
delete p;
return(x);

'}
“e  Xoa va tra lai niat sau p
Sinhvien AfterDel(NODEPTR p)

{

NODEPTR qg;

Sinhvien x;

if{ (p==NULL ) | | (p->Next == NULL))
cout << “Khong x0d dugc\n™;

else

{
p = p->Nex;
X = g->Info;

p->Next = g->Next;
delete q;

return (x);
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}

+ Duyét danh sach
void Traverse{NODEPTR *piist)
{
NODEPTR p;
int stt =0;
p = *plist;
if{p == NULL)
cout<<end << *Khong cé SV trong danh sdchw”;
while(p 1= RULL)
{
cout << *;
cout.width(5);
cout << stt;
cout.width(8);
cout << p->Info.masy;
cout.width{12);
cout << p->Info.ten <<endl;
p = p->Next;
}
} |
o Tim kiém theo mé
NODEPTR Search(NODEPTR *plist, int x}

{
NODEPTR p;
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p = *plist;

while{p->Info.masv = x && p 1= NULL)
p = p->Nex;

return (p};

}
e Sap x&p theo phudng phép lya chon
void SelectionScri(NODEPTR *plist)
{ |
NCDEPTR p, q, pmin;
Sinhvien min;
for( p = *plist; p->Next I=NULL; p = p->Next}
{
min = p->Info;
pmin = p;
for{q=p->Next; g I=NULL; q = g->Next)
if(min.masv > g->Info.masv);
{
min = q->info;
pmin = g;
}
pmin->Infe = p->Info;
p->Info = min;
}
}
» Xoa tat ca cac nit trong danh sach

void ClearList(NODEPTR *plist) -
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NODEPTR p, g;
q = NULL;
p = *plist;
while(p {= NULL)
{
q=np:
P = p->Next;
delete g;
}
*plist = NULL;
}

Chudng trinh chinh main s dung cac ham x 1y trén danh
sach lién két duge viét nhy sau:

void main( }

{
NODEPTR Piist;
Sinhvien sy;
NODEPTR p;

int vitri, chucnang;

crser( );

// Khéi dong danh sdch lien ket
Initialize(&Plist);

do

{
cout<<"CHUONG TRINH QUAN LY SINH VIEN";
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cout<<"\nkn" << “Cac chuc nang cua chuong trinh\n";
cout<<<"1: Xem danh sach sinh vien \n";
cout<<<<"2: Them sinh vien vao danh sachin”;
cout<<"3: Xoa sinh vien trong danh sach\n”;
cout <<<<"4: Hieu chinh sinh vienin";
cout<<"5: Sap xep sinh vien thea MASVAn";
cout<<"6: Tim kiern sinh vien theo MASV\n";
cout<t<"7: Xoa toan be danh sach\n™
cout<<"0: ket thuc chuong trinb\n™;
cout<<"Chon chuc nang: *;
cin >>chucnang;
switch{chucnang)
{
case 1
cout<< “\n"<<"Danh sach sinh vien: *;
cout<<"\n"<<" STT  MASY TENwR";
Traverse(&Plist);
break;
case 2:
- cout <<<"\n Vitri them ( C, 1, .50 %
cin > vitri;
cout <<"Ma so sinh vien: ™;
¢in >>sv.masv,
cout << "ten sinh vien: ™
cin>>sv.ten;
if{vitri ==0)
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Push{&Plist,sv);

else

p = NodePainter{&Plist, vitri-1);
if(p == NULL}
cout << “Vi tri khong hop le”;
else
InsAfter(p,sv);
}
break;
case 3:
cout <<"Vi tri xoa (0,1,2 ...
cin > vitn,
if(vitri ==0)
FirstDel(&Plist);
else
{
p = NodePointer(&Plist, vitri —1);
AfterDel(p);
}
break;
case 4:
cout <<"Vi tri hieu chinh (0, 1,2 ...): "
cin >>> vitri;
p = NodePointer{&Plist, vitri);
if(p ==NULL)
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cout<< " Vi tri khong phu hop:

else
{

cout <<" STT: "< <vitri<< * MASV: *

<< p->Info.masy <<" TEN: " << p->info.ten;
cout <<" Ma so sinh vien moi: “;
an >>sv.masy,

cout << “ten sinh vien moi: “;
cin >> sw.ten;
p->Info = sv;
}
break;
case 5
cout <<" Ban co chac khong? (¢/k): "
char ¢ = getche( };
iflc=="c" || ¢=="C})
SelectionSort{&Plist);
break;
" case 6
cout << * Ma so sinh vien can tim: ";
cin >> sv.masv;
p = Search(&Plist, sv.masv);
if(p == NULL)
cout <<" Sinh vien voi ma so " << sv.masv
< <" Khong co trong danh sach”;

else
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cout <<"Tim thay o vi tri “<< Position{&Plist, p);
break;
case 7: _
cout<<" Ban c¢o chac khong? (¢/k) *:
¢ = getche( };
if{lc=="¢"|| c=="C")
ClearList{&Plist);
break;
}
Jwhile{chucnang |=0);
ClearList{&Plist);

Chuong trinh nay chi nhdm minh hoa che viée s dung c&u
tric dé qui cua struct, viéc thiét k& chuong trinh ¢én rit nhidu
diéu cén bd sung va hiéu chinh va cé thé xem nhu bai tap cho
ban dogc.

6.4. DU LIEU KIEU HOP

Hop 12 mét kiéu bién trong C++ dung dé luu tri cic déi
tugng c6 kibu va kich thude khac nhau tai cung mdt vi tri trong
b6 nhé ¢ nhing thdi di€m khac nhau. Ca phéap dinh nghia hgp

- - A ' A - “ x -
cing g16ng nhu kiéu cfu trdc va cé dang sau:

union Tén_hgp

{

Khat bao cac phén tu;

5
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Su gi6ng nhau gita hop va cfu tric khéng chi thé hién su
gidng nhau vé ca phap dinh nghia. Su giéng nhau nay bao gém
ci cdc phép loan trén cau tric va hgp. Nhu vay, tat ca cic quy
tic, dinh nghia va cach lam viée trén céu tric déu ding véi hop.
Giiia hgp va céu tric, tuy vay vAn ton tal mot sy khic nhau cg
ban: d6 13 viée cdp phat va sit dung bd nhé danh cho mét bién
khi khai bao. P81 vdi cdu tric, trinh bidn dich sé& ¢dp phat bd nhé
cho tiing thanh phan cua né khi bién dudge khai bao, trong khi d6
d6i véi hop, mic du c6 thé 6 nhiéu thanh phin dit lidu 6 kidu
khac nhau nhung trinh bién dich chi cAp phat mét viing nhd duy
nhdt ¢6 kich thude bing kich thudc 16n nhit trong sd cac phin tu
va tdt cd cAc phan ti ¢éu ding chung ving nhé nay. Cé thé
minh hoa diéu nay qua vi du dudi day:

struct SET

{
int k;
float f;
char ¢;

} TEST,

Theo phép khai bao trén, TEST 1a mét bién thude kidu hop
c6 tén 1a SET. Khi c4p phat bd nhd cho bién TEST, trinh bién
dich s& st dung kich thudc bd nhé bing kich thude 16n nhit
trong o6 cac thanh phan cha SET. Trong trudng hgp nay, vang
nhd duge cap phat sé bao gdm 4 byte bang kich thude cla bién f.

Mét difm khéac nhau co ban nifa giita hdp va ciu trdc 1a
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khong thé khdi tao cac phin ti cia hop khi khaisbao bién,
Duéi day s& mb ta mot vi du vé cach st dung hop.
Vidu6.4
Mot s6 nguyén ki int dude lwu triz trong bo nhd vdi kich

thude la 2 byte (byte thdp va byte cao). Hay hién thi lén man
hinh gid tri riéng biét cua titng byte.

Vi du nay da duge trinh bay trong cic phéan trude thong qua
viée si dung phép toan 14y phan du va phan nguyén cua phép
chia ciing nhu viéc st dung con tro. Dusi day sé trinh bay
phuong phép st dung 2gp.

#include <iostream.h>

#include <conio.h>

union examp!

{

int k;
unsigned char ch[2];

I

void main{ )

{
clrser{ );
examp! cnvt;

cout <<" Hay nhap s& nguyén:";

cin >> cnvt.k;

/i Chit ¥ sir dung phép chuyén kiéu
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“cout << “Byte thdp la: " << (unsigned)cnvt.ch{0];
cout << *\n Byte cao la: " <<{unsignedjcnvt.ch{1];

}

Trong vi du, ca hai bién & vA mang ch déu ding chung mét
ving nhd gébm 2 byte. Sau khi nhéap gia tri cho k, viing nhd nay
sé chita gia tri dugc dua ti ban phim, do mang ch gbm 2 byte
ciing sit dung viing nhé nay nén cé thé truy nhip dén tung byte
théng qua cic phin ti cia mang ch.

6.5. CAU TRUC BIT HAY VUNG BIT

Mét trong cac wu diém clia ngdn ngit C++ 1a kha néng cho
phép xit 1y ting bit riéng biét trén mét byte. Phuong phap ma
C++ sit dung d8 truy nhap dén cac bit riéng biét 1a dua vao ciu
tric. Vang bit 12 mét kidu di lidu cho phép néi lién giva miic cao

cta chucng trinh va mic thip clia phan cing cia may.

Viée dua ra kidu dit liéu nay dya trén 3 nguyén nhén cd ban
thudng phat sinh trén thye té:

o Didu kién ding dé didu khién viéc ré nhéanh trong céc
chugng trinh phitc tap thudng dya trén cae khoa thuge
kiéu int. Trong rit nhiéu trudng hgp, cac khoi nay chi
nhin mét trong hai gia tri ¢ hay 1. Nhu vay mic du chi
cAn mét bit dé luu trit gia tri nay, chudng trinh van phai
danh it nhat 1a 1 byte cho muc dich nay. D€ tiét kiém bd
nhé danh cho céc bién kidu nay ta ¢6 thé dung ving bit

thay cho kiéu int.
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* Trong nhi€u trudng hgp khi lam viée véi céc thiét bi
vao/ra ¢6 thé cin lam viée vdi ting bit riéng biét cia cac
thiét bi.

» M5t vai kidu dii 1iéu, ngodi gi4 tri chinh ctia minh con c6

thé di kém theo mdt s8 tham s khac. Khi lam vide véi

. céc dit liéu kiéu nay, dé thuan tién thugng dung mot ti
cia may dé chta tdt ca cac tham s6 d6 cda di lidu.
Chéng han c6 thé dung 8 bit dé chita m3 cta mjt ky tu
va mét s6 bit danh cho mau nén, mét sd bit danh cho dé
sang v.v.

Vung bit duge dinh nghia nhu cic thanh phén clia ciu tric
théng qua cd phép sau:

unsigned int Tén_vang Kich_thudc;
trong dé Kich_thudc s& xic dinh s8 bit cla vang tuong (ng.
Chéng han trong khai bao:

struct field

{
unsigned int f1:1;
unsigned int 2:3;
int k;
y;
cic bién x, y duge khai bao nhu cac bisn ciu tric thude kiéu
field. C&u truc field gébm 3 thanh phén: vung bit fI gdm 1 bit; /2

gdm 8 bit vi mét bign & thude kidu int.
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Khi mét edu tric ¢6 chita cie ving bit, cie ving bit nay s
duge phan b trén ciing mot tit néu 6 thé, theo thit tu dinh
nghia ching. Trong trugng hgp néu tif dang st dung khéng con
ch6 danh cho chung, cac viing bit nay sé duge phan bé ngay 0 t
tiép sau d6. Tuy vay, n&u 2 vang bit trong ciing mét ciu tric
duge dinh nghia cach nhau bdi mot bign khéc thi cdc viing bit
nay sé& dugc phan b8 trén hai tit khac nhau. Ching han trong

cdu trie:
struct prim
{
unsigned int field1: 1;
int k;
unsigned int field2: 3;
Jos
cac vung bit field1 va field2 s& duge phan bd trén hai tir khae

nhau.

Vige truy nhap dén dit ligu kiéu viing bit v sit dung ching
cing dudc thyc hién tuong ty nhu cac thanh phén ctia cfu tric.
Trong vi dy trén, cac vang bit etia bi€n x ¢6 thé duge truy nhap

qua cdch sau;
x.fiel&il =0;
x.field2 =1;

Khi mét ving bit duge gan gia tri vudt qua kich thude ma

né dugde khai béo, trong ving bit chi chita gia tri nim trong cac
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bit thip ma gia tri duge gan bidu didn duéi dang nhij phéan. Ciing
cdn luu ¥ 1a khi tham gia vao biéu thiic, gia tri cha vang bit sé
tu ddng duige chuyén vé kiéu int.

Khi st dung ving bit ¢dn luu §:
* Khong duge phép st dung con trd d6i véi ving bit.

¢ Céc phan t& ciia mang khéng duge dinh nghia kiéu viing
bit.
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Phan 11

LAP TRINH HUONG pOI TUONG

f

Chuong VI
LGP VA DOI TUQGNG
7.1. DINH NGHIA LGP VA KHAI BAO pO1 TUGNG

Mét trong nhiing diém dic bidt cha ngdn ngd C™ 1a kha
nang dong goi (Encapsulation) di liéu va cac ham xu 1§ cac dii
lidu &6 vao mot 1dp don. Véi dic tinh nay, C7 da thay 461
phuong phap lam viéc véi dil Liéu (date) va chudng trinh (Code)}
khéc hén véi ngon ngit C. Trong C™, mot 16p don (duge dinh
nghia nhu struct, union hoac class) bao gbm cac ham thanh
phin va did liéu c6 lién quan. Cé thé xem dit lidu cua 16p (Data
member) bao gém cac thudc tinh chung ma tat ca cac doi tugng
thutc 1ép déu co, trong khi cic ham thanh phan (Member
Function) - con dude goi 1la phuong thic (Method) sé thé hién cac
tac dong cb thé dude thuc hién trén dit igu cua cac doi tugng
thude 16p. Nhu vay ¢b thé xem 16p 1a mdt khai mém trifu tugng
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va la mét ban miu mé ta cic théng tin ciu tric di liéu (cac
théng tin nay dude phdn anh qua cae thanh phan di litu duge
khai béo trong 1dp) va cac thao téc cu thé (cac ham thanh phan
trong 18p) ¢6 thé thye hién duge trén cac dit lidu dé. Cae ham va
dit liéu nay duge goi la giao dién sii dung (user interface) ena 16p.
User Interface ¢6 thé dude xem nhu cdu néi gitta déi tugng va
thé gidi bén ngoai. Tuy vay, khi stt dung 16p c6 thé khong cén
biét dén nhitng gi xay ra bén trong va vi vay c6 thé xem 16p nhu
mét hép den chi ¢é dau vao va ddu ra. Khi khai bao 18p, tén cua
16p duge dat theo nguyén tic nhu dat tén cho bién trong C va
duge viét sau mét trong cac tit khoa class, struct, union.

Héy xét mét s6 vi du vé cach dinh nghia ldp:

- Ldp Circle (vong tron): Ldp Circle cdn phai mé ta cac dice
tinh chung nhat ma moi véng trén déu ¢6 nhu toa db tam, ban
kinh vong tron ciing nhu cae tac dong cé thé thue hién trén cac
vong tron nhu hién thi, x04 va di chuyén.

Tit cach phén tich trén c6 thé dua ra cich khai b4o sau cho
16p Circle :

class Circle
{
// MAu céc thong tin dir liéu cla cic vong trdn
int CenterX, CenterY; // Toa do tam
int Radius; // Bén kinh
// Céc tdc dong c6 thé thue hién trén cic vong tron
public:

void Show( }; // Hién thi vong tron
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void Hide( }; // &n vong tron
void MoveTo(int NewCenterX, int NewCenterY};
}; /f Lau ¥ ddu cham phay & day
- Lép String (Lép chudi): Dit ligu cla 16p nay md ta cac dac
tinh ehung cia cac xau ky ty duge sit dung trong ngdn ngld nhu
con tré chi dén xau va do dai cta xéu. Ngoai cac dt liéu nay,
trong dinh nghia caa lp con chiia cac ham thanh phan mb ta
cac tac dong cd thé thyc hién trén xau ky tu nhu hién thi,
chuyén xau thanh chi vidt hoa, 18y n ky tu bén tra1 cua xdu v.v,
Nhu vay 1dp String ¢é thé duge khai bao nhu sau:
class String
{
/i Mau cac thong tin dif li¢u
char *char_ptr; // Con 16 chi dén xau;
int length; /f Do dai clia xau
{{ Cac tac dong
public:
void Show( ); // Hién thi xau
String Upper(); # Chuyén thanh chit viét hoa .
String Left(int n); /Ldy nky tu bén trdi clia xau.
¥
Ldp cb thé duge xem nhu 14 mot kiéu di liéu mdi do ngudi
st dung dinh nghia vi vay ¢6 thé khai bao cac bi€n ti kiéu di

lidu nay. Cac bién nay duge goi la d6i tugng (object) hodc thé
hién (instance) cha 16p da. Viée khai béo dé1 tugng dude thue
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hién nhu trong trudng hgp khai bao cae bién thude kidu di ligu
chuin. Ching han cé thé khai bao cac d8i tugng thude 16p Circle
nhu sau: '

Circle C1, C2;
Hoac céc d6i tugng thude kiéu chubi :
String S1, 82;
Ngoii cach khai bdo nay ¢6é thé st dung cac cach khai bao
khac:
Circle C[10]; //Mang 10 dé1 tudng thude 1dp Circle
Circle *C; //Con tro chi dé&n d6i tudng thude 16p Circle;
Can nhéc 1a khi khai bdo cac bién thude kiéu mot ldp, tix

khoa class khéng cdn viét lip lai nhu trong trudng hdp s dung

ciu trac trong C.

Sau khi duge khai bao, mdi déi tugng cla 1dp s& 6 cac dit
liéu riéng cta minh. Cac dii liéu va cdc ham thanh phan clia mét

déi tugng dude truy nhip qua cach sau:
Tén_dé’i_tugng.D&_Iiéu_thdnh_ph(fn;
Vidu: Cl1. X, hay Sl.length;
hodc: -
Tén_déi_tugng.Ham_thanh_phdn;
Vi du: C1. Show(); // Hién thi vong tron
hay:
81.Upper( ); // Chuyén SI thanh chi hoa.
Piém khac nhau co ban giita 18p (class) trong C++ va cau
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tric (struct) trong C d6 la kha ning truy cap dén cac thanh
phan cua ching va day ciing chinh 14 m&u chét cia tinh dong
gdi trong C. Ngoai viée cho phép viée khai bao dit liéu va cac
ham thanh phan tac ddng 1én cac dit liéu d6 6 trong cung mét
16p, trong khi thiét k& va phat trién C**, cac nha thigt k& con
dua ra nhiéu kha ning méi cia mét 16p trong C** so véi clu tric
trong C, d6 1a kha nang va mtc 4 truy nhap dén céc thanh
phén dii liéu cha modt idp. Trong khi cac thanh phin cdu tric
trong C dugc truy nhap tit do bdi cdc ham c¢d cung pham vi hoat
ddng véi ching thi véi C**, ¢dc ham thanh phan va da ligu cia
mét 18p chi e6 thé duge truy nhap théng qua cac déi tugng cta
1dp nay va ngoai ra ngudi 1ap trinh ciing ¢6 thé kiém soat mdc do
truy nhép dén cac thanh phan di liéu caa cic 18p mdt cach rat
chit ché. Viee kiém soat nay duge thyc hién théng qua cac tit
khéa public, private va protected khi khai bao cac thanh phin

cua mdt lép.
7.2. THANH PHAN DU LIEU (DATA MEMBER)
7.2.1. Dit liéu thanh phin kiéu private
Khi cac thanh phéan dit liéu cua mét 18p duge khai bao theo
kiéu private thi chi c¢6 cidc ham thanh phadn cta chinh i6p dé

hodic cac 18p ban cia né ¢6 thé truy nhap dén cac thanh phén

nay (cac 16p ban cia mét lép xem phan 7.4.7).

Hay xem lai cach dinh nghia 1dp Circle va ghi doan ma dudi

day vao file tiéu dé c6 tén la circle.h:
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class Circle

i
private:
int CenterX, CenterY;
int Radius;
public:
void Show( } { }
void Hide( ) { }
void MoveTo(int NewCenterX, int New CenterY} { }
J

File tiéu dé nay sé duge sit dung trong vidu 7.1.

Viduy 7.1

#include <iostream.h>

#include "circle.h”

void main(}

{
Circle C1;  #/ Khai bdo déi twong C1 kiéu Circle
cout << C1.Radius; // Hién thi bin kinh cia C1
}

Vi du trén tuy vay sé phat sinh 18i khi bién dich do Radius
duge khai bao theo kidu private va viéc truy nhap dén cac thanh
phan nay & bén ngoai 16p Circle (trong ham mair) 1a khéng dudgc
phép.
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7.2.2. Dit liéu thanh phin kiéu public
Véi tit khéa public, C™ cho phép ngusi su dung truy nhép
dén cac thanh phan cta 16p & bén ngoai 16p d6. Pidu nay cb thé
thiy rd néu trong file cirle.h tit khoa private dude thay thé bai tut
khoa public khi khai bao cac dit lidu thanh phén.
Vidu7.2
#include <iostream.h>
#include "circle.n" // Da thay tir khod private bang public
void main{ }
{
Circle C1; /7 Khai bao déi twgng C1 kiéu Circle
C1.Radius = 2; // Khoi tao bdn kinh ctia C1.
(2 .Radius = 3; // Khdi tao ban kinh cta C2.
cout << "R =" << {1.Radius << endl; //Hién thi ban kinh cda C1
cout << "Toa do X =" << (1. CenterX << end!;

cout << "Toado Y =" << {1, CenterY << end;

}

' Mic dit viée khai bao dit lidu theo kidu public s& cho phép
ching duge truy nhap bén ngoai lép nhung trén thuc té vi cac did
liéu nay la cac dit lidu riéng nén thuong duge khai bao theo kiéu
private dé tranh viée thay ddi gia tri cia ching bén ngoai 16p.

Trong cac trudng hgp nay gia tri clia cic bién vél mie truy nhéap

215



private co thé duge truy nhap tit bén ngoai théng qua cac ham

thanh phan cha 16p (xem phan 7.4)
7.2.3. Dt liédu thanh phin kiéu protected

Céac thanh phén kiéu protected chi dude phép truy nhéap dén
béi cac ham trong cac 18p dAn xudt ti mét 16p co s6. Khai niém
nay sé dudc dé cap dén 6 chuong VIIL

Lueu ¥

e Trong C*, ¢a ba ti khoa struct, union, class déu cb thé
duge st dung dé dinh nghia mot 16p v6i mot sd khac biét
sau:

« Céc thanh phin ctia cac 16p duge dinh nghia bdi tit khéa
struct &8 c¢6 muc 49 truy nhap la public theo mac dinh
(tit khoa nay cé thé duge bd qua khi khai béo). Tuy
nhién mic d6 truy nhap nay ¢o thé bi thay déi theo ¥
cua ngudl s dung.

e Céac thanh phan cda cac 1dp duge dinh nghia béi union
déu cé6 mue dd truy nhap 12 public. Mie do truy nhap
nay 1a ¢& dinh, khéng thé bj thay doi.

¢ Céc lép duge dinh nghia béi tit khoa class ¢6 céc thanh
phén véi mic d truy nhap méce dinh 1a private. Mic do
truy nhap nay tuy vay lai ¢6 thé bi thay ddi theo ¥ cia
nguoi su dung.

7.2.4. D liéu thanh phin kiéu class (Cac 1dp 16ng nhau)

Ciing gidng nhu cdu tric, mdt 16p cd thé duge khai bao 16ng
trong mét 16p khac. Chéng han trong vi du sau, lép Inner duge
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khai bao Jéng bén trong 18p Quter.
class Quter {
public:
int x;
class Inner {
public:
int vaiug;
}i
b
Khi 18p Inner duge khai bao bén trong 16p Outer, cac thanh
phén ctia 16p nay c6 thé duge truy nhap theo cach sau:
void main{)
{
Quter:Inner objedt;
// Khai bdo mot déi tugng thudc kiu Inner
int v = object.value;

// Truy nhap dén thanh phén value cila object.

}
7.2.5. Dit liéu thanh phan kiéu static

Khi mét thanh phan dit liéu dude khai bao theo kiéu static
thi t&t ca cac thé hién cha 16p &6 déu duge phép dung chung
thanh phan di lidu nay. Piéu nay xem ra cing gidng nhu trong
ngdn ngi C. Di liéu theo kiéu static dudc phén bs & mdt viung
nhé ¢é dinh trong qua trinh lién két ciing gidng nhu cic bién
dudge khai bao theo kidu toan cuc (Global). Viéc truy nhap dén
che bién statie ¢An phai duge thyc hién thong qua toan tit pham
vi () ciing véi tén cta 1gp. Can luu ¥ mot s& difu sau khi su
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dung dit 1iéu thanh phan kicu static:

e N&u mét déi tugng duge khai bao theo kiéu static thi tat

c& dit lidu cha né ciing thudce kiéu static.

e Khi mot déi tugng véi thanh phin dit lidu kiéu static
dude tao thi thanh phéan static nay s& khong duge phan
b& bo nhé vi thanh phin nay 14 duy nhat cho tat ca cac
d6: tugng clia 18p. Nhu vay viée khai bao va khdi tao dit
lidu thanh phén kidu static dudc tién hanh gidng nhu

cAc bién tdng thé.

D& md ta cho vide st dung dit liéu thanh phan kiéu static ta
hiy thuc hién mét thay déi nhé trong file tiéu dé circle.h bang

cach khai bao thém bién Count trong 16p Circle.
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class Cirdle
{
private:
int CenterX, CenterY;
int Radius;
public:
static int Count; // Thém bién thuéc kidu static
public:
void Show( } { }
void Hide( ) {}
void MoveTo(int NewCenterX, int NewCenterY) { }

b

Vidu7.3
#Hinclude <iostream.h>

#include "circte.h”



int Circle:: Count;

void main( )
{
Circle C1; // Khai bdo dai tugng Cl kiéu Circle
Circle C2;
C1.Count = 2,
C2.Count =3;
cout<< " C1.Count = "<<C1.Count <<endl; /Hién thi gid tri Count
cia Cl
cout << "C2.Count =" <<(2.Count << endl; // Hién thi gid tri Count
cua C2

}

Trong vi du trén, néu bdé qua khai bao int Cirele: : Count;
thi chuong trinh ¢6 thé duge bién dich nhung trong qué trinh
lién k&t ¢6 thé phat sinh 16i. Sau khi thue hién ciing can luu y
mot diéu 14 ca hai bidu thiec C1.Count va C2.Count déu cé gia tri
bang 3 vi thuc chit hai bién Count nay chi la mét.

Nhu vay khi mdt thanh phéin di lidu kiéu static duge khai
bAao thi trinh lién két sé phan bd bé nhé cho thanh phan nay chi
mot 14n va chi khi thanh phan di liéu nay duge dinh nghia. Nhu
vay cdp luu trit cia Count trong vi du trén ludn la static mic
dau hai déi tugng C1 va C2 duge khai bao theo kidu auto.

Khi dinh nghia mét thanh phédn kiéu static ta ciing c6 thé
khadi tao né. Ching han, gia tri cia bién Count c¢6 thé duge khdi
tao bing lénh sau:

int Circle::Count =3; // Khai tao Count =3

Vi d@ liéu kiéu static duge dung chung cho tit ca cac déi
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cia mét 16p khae. Cach khai bao nay ¢6 thé dudge minh hoa qua
vi du sau:

class Point {
int CenterX, CenterY;

// Cac ham thanh phan duge dinh nghia & day.

bi |
class Circle {
int Radiys;
Point P1;
/f Cac ham thanh phan duge dinh nghia & day.
b

Viéc stt dung di lidu thanh phéan kiéu nay sé duge xem xét
ky han trong phén cac ham thanh phén cda 16p.

7.2.7. Mot vai diém cdn luu ¥ khi khai bao va sit dung
class

Tinh déng gé1 (encapsulation) cho phép déng goi dit lidu va
cac ham thao tac trén cac dit ligu d6 trong cing mot 16p. Cace 4
hiéu thanh phan cé thé duge khai bao bdi cac tit khéa private,
public hoac protected.

Khéng duge phép khai tao cdc dit li¢u thanh phin bén trong
than cua mét l6p. Mot 1dp khong phai la mdt déi tugng (object)
va do d6 khéng duge c&p phat b6 nhé cho dén khi mét déi tudng
cia né duge thé hién. Khi mot d6i tugng thude mot 16p nao do
dude khdi tao thi ta méi cé thé truy nhap dén cac thanh phin di
liéu cGa d8i tugng (tri phi thanh phan dii lidu duge khai bao
theo kiéu static).
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7.3. HAM THANH PHAN (FUNCTION MEMBER)

Nhu di dé cap dén & phén trudc, mét 16p cia C** c6 thé
chita cac ham ciing nhu cac dii liéu thanh phan. Cac ham thanh
phén nay sé& cho phép truy nhap va xi ly cdc dit lidu caa 1ép dé.
Cac ham thanh phéin la cac ham duge khai bao trong phdn dinh
nghia ctia mét 16p va ludn gin chit véi chinh ldp d6 (Cac ham
thanh phan con cé tén goi la phudng thiic trong cic ngdn ngi lap
trinh huéng doi tugng khac nhu Pascal, Visual Basic, SmallTalk

V...
C6 hai phudng phap dé thiét lap mét ham thanh phan cua
mét 16p:
¢ Dinh nghia him & bén trong 14p.
e Khai bao ham & bén trong ldp va dinh nghia hdm ¢ bén
ngoai 16p.

Hiy bat ddu nghién ciiu ham thanh phan cia 16p théng qua
16p Circle. D thue hién diéu nay dinh nghia cta 16p Circle trong
file tidu d€ circle.h duge stia &8 nhu dust day:

class Circle

{

private:

int CenterX, CenterY;
int Radius;

public:

static int Count;
public:

void Set(int, int, int); // Kh&i tao cac tham s6 cua vong tron
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int GetRadius( )

{

return Radius;

}
int GetY( ) ; // Nhan gid tri cha CenterY:
{

return CenterY;
'}
int GetX( } // Nhan gid tri cfia CenterX
{

return CenterX:

}
void Show( ) { }; // Hién thi vong tron
volid Hide( ) { }; // 4n vong tron
void MoveTo(int NewCenterX, int NewCenterY){ };
|3
Theo phuong phap thé nhat, cic ham thanh phan
GetRadius(), GetY(), GetX(), Show( ), Hide( ) MoveTo, SetX( ),
SetY( ), SetRadius() ctia 16p Circle dudc khai bao va dinh nghia &
bén trong 18p Circle. Trong truong hgp nay, cac ham duge khai
bao theo kiéu inline. Trong C*, cac ham inline sé dudc goi mét
cach hiéu qua hon so véi cac ham khac, Tuy vay khéng phai ham
nao ciing déu ¢6 thé khai bao theo kidu inline. Théng thudsng
inline 1a cAc ham ngén gon dude dinh nghia va khai bio bén
trong thén ca mét 18p, trong truong hop nay khong can dang tu
khéa dac biét nao khac. Cac ham thanh phdn duge dinh nghia
bén ngoai than ctia 16p vin ¢6 thé thudc kidu inline néu ta st
dung tir khéa inline trude tén ham khi dinh nghia. Tuy vay ciing
can luu y rdng su philc tap cha cac ham inline luén duge trinh

223



bién dich kiém soat mot céach chat ché, Khéng phai moi ham
duge khai béo theo kiéu inline d8u duge trinh bién dich chép
nhéan. Néu trinh bién dich phat hién ring ham dé ¢6 kich thude
1én hodc qua phic tap thi ham sé duge xem nhu binh thudng ma
khéng dude xem nhu kidu inline. Cac ham thudc kiéu inline dude
C** xem nhu macro khi bidn dich: d bat ¢ noi nao trong chudng
trinh c6 151 goi ham, trinh bién dich s& thay th€ tén ham bei cac
cau lénh bén trong thin cia chinh ham d6. Diéu nay s& tranh
dude cac phi tén vé thai gian so véi trudng hgp phai goi ham, tuy
vay kich thudc cua chuong trinh thay vao d6 sé b1 tang 1én,

Phudng phéap thit hai dung @8 thiét 14p ham thanh phin la
khai bAo nguyén méu caa cdc ham nay bén trong than caa 18p
va dinh nghia ham bén ngoai cta 16p d6. Trong trudng hgp nay
khi dinh nghia ham, ngoai viée phai chi rd kiéu clia ham, tén
ham cling nhu cac tham s& truyén con phai chi rd tén cua Idp
chia ham nay.

Viée dinh nghia ham thanh phin bén ngoai mét 18p duge
thuc hién qua ci phap sau:

Ki¢u-ham Tén_Ldp :: Tén_ham(...)

Trong phép dinh nghia nay, :r duge goi 14 toan t pham vi.

Nhu vay ham Set duge khai bao bén trong l6p Circle cé thé
duge dinh nghia bén ngoai theo cach sau:

void Circle:: Set(int X, int Y, int R) //Viét trong ciing file
circle.h

{

CenterX = X;
CenterY = Y;
Radius = R;
1
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Ham nay dang dé khdi tao cac gia tri ban ddu cua déi
tugng.

Qua cach khai bao trén cta lép c6 thé thay, méic du céc di
liéu ciia n6é dude khai bao bang mite truy nhap private nhung cac
bién nay vin ¢6 thé dude truy nhap théng qua cac ham thanh
phan ctia 16p & bén ngoai 16p nay. Nhu vay cac di liéu nay van
¢6 thé duge truy nhap dén ma khéng phai lam viée tryc tiép véi
chiing & bén ngoai 16p. Ham main( ) duge viét nhu sau:

Vidu 7.4

#include <iostream.h>

#include "circle.h"

int Circle:: Count;

void main{ )

{

Circle C1; // Khai bdo déi tuong C1 kiéu Circle

C1.5et(120, 140, 40);

J/ Hién thi cdc gid tri dir lieu cfia C1 sau khi thiét lap céc gid tri
cout<< " (1.CenterX = "<< C1.GetX( ) <<end!, '
cout<< " (1.CenterY = "<< C1.GetY{ ) <<end},

cout << "C1Radius =" << (1.GetRadius << end);

}
7.3.1. Cac loai ham thanh phan dic biét

Trong s& cac ham thanh phin cia mét 1p, cé hai loai ham
diac biét la constructor va destructor. Mic du ddy 1a cac ham
khong bit bude phai c6 nhung viée st dung cac ham nay mang
lai rat nhidu tién loi. Mot dac diém khac biét cha cde ham nay so
véi cac ham khac 1a ching tu ddng dude goi béi trinh bién dich
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theo titng su kién dang xay ra va do d6 cé thé giai phéng cho
ngudi Jap trinh khéi nhiing thao tée nhiéu khi giy ra nhiing khé
chiu khéng cin thiét.

7.3.1.1. Constructor

Constructor 1a mdt ham thanh phin dang dé khdi tao mét
d6i tugng cu thé tt mot 16p. Khi constructor khéng duge dinh
nghia thi trinh bién dich sii dung mot constructor ngam dinh
(trong tat ca cac vi du trén ta dd su dung constructor nay). Véi
constructor ngdm dinh, tit ca cac dii }iéu thanh phin cia mot
d6i tugng sé duge khdi tao gia tri ban dau la 0. Mét 1dp o thé chi
¢6 constructor ngdm dinh nhung ciing c¢6 thé cé mdt vai
constructor khi cin thi€t, Diéu quan trong cAn luu y 12 mét khi
constructor 43 duge dinh nghia, C** dam bao rang constructor sé
dudc goi va thuc hién trude cie ham khac cua 16p.

Constructor ¢6 mot s6 dac diém sau:

s (b tén trung vdi tén ldp;

o Khéng c6 kidu gia tri tra lai ké ca kidu void.

e (6 thé phan loai cac Constructor theo cic nhiém vy ma
ching thiye hién:

s Constructor mic dinh. Day la constructor dung dé khdi
tao d&i tugng véi cAc gia tri ngAm dinh cla cac di lidu
thanh phan.

» Constructor véi tham s6 truyén - Ding dé khdi tao déi
tudng voi cac gia tri duge truyén cho cc dit liéu thanh
phén.

e Constructor sao chép - Dung dé khéi tao mgt d81 tugng
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1di v sao chép it lidu cho né tit mét d6i tugng khée da
ton tai.

* Constructor mic dinh

Khi mot constructor duge khai bao khéng su dung cac tham
6 truyén, constructor dé dude goi 13 mjc dinh. Nhu vay theo
chch khai bao nay thi mdi 16p chi ¢6 mot constructor mie dinh
duy nhat. Tham chi néu khong co mét constructor nao duge khai
bio thi C* sé tu dong tao ra constructor mic dinh. V8l
constructor mic dinh, tdt c& cac thanh phin di lidu cia doi
tugng s& dudc khdi tae gia tri 0. Tuy vay kidu constructor nay
rat it duge st dung trong thuc t& béi vi v6i cac gia tri khai tao
bing 0 cha cac dit ligu thanh phén thudng chua d dé cho cac
361 tugng lam vige.
Vidu 7.5
class Circle
{
private:’
int CenterX, CenterY,
int Radius;
public:
static int Count;
int GetRadius( )

{

return Radius;

}
int GetY( ) ;

{
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return CenterY;

}
int GetX( )

{

return CenterY;
} |
void Show( ) { }; // Hién thi vOng tron
void Hide( ) { }; // dn vOng rdn
void MoveTo(int NewCenterX, int NewCenterY){ };
i
int Circle:: Count = 0;
void main( }
{
Cirde C1; // Khai bao d6i tugng C1 kiéu Circle
cout<< " C1.CenterX = "<< (1. GetX()<<end;
cout<< * C1.CenterY = "<< (1. GetY()<<endl;
cout<< " (1 Radius = "<< (1. GetRadius{}<<endl;

}

Trong vi du nay, khong cé contrucior nao duge dinh nghia
trong 16p nén khi khéi tao doi tugng C1, trinh bién dich da si
dung constructor ngam dinh vi vay 14t ca cac di lidu cha C1 déu
cé gia tri bing 0.

* Constructor voi tham sé

Nhiém vu cd ban cla constructor cua mét 18p 1a khdi tao cac
d6 tugng trudc khi sit dung ching. Ppidu nay doi hoéi cac
constructor phai dude truyén tham s6. Khi dugc goi constructor
sé khéi tao gia tri cho céc bién, phén b& bd nhd dong cho cac
bién, goi ham s& v.v. Trong vi du vé 16p Circle, c6 thé thay néu
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su dung constructor kidu nay thi viée xay dung ham set dé thit
lap céc gia tri cho cac bién 13 khong con cAn thiét nita.

Dudi day hay xem xét mot 1dp chia dd 1iéu va constructor
ding dé khdi tao che doi tudng:
N&i dung cua file tiéu dé circle.h dudc sta lai nhu sau:
class Circle
{
private:
int CenterX, CenterY;
int Radius;
public:
static int Count;
public:
Circle{int x, int y, double r); // Constructor khdi tao gia tri
int GetRadius( )
{

return Radius;

}
int GetX( )

{

return CenterX;

}
int Get¥{ )

{

return CenterY;

}
int GetX();
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void Show{ ) { }: // Hién thi vong won
void Hide{ ) { }; // &n vong tron
void MoveTo(int NewCenterX, int NewCenterY){ };
h
Circle:: Circle(int x, int y,double r} // Constructor khdi tao gi tri

{

Radius =r;

CenterX = x;

CenterY = y;
} .
Vidu 7.6

#include <iostream.h>

#include "circle.h"

int Circle:: Count = 0;

void main{ )

{
/I Khai bao d8i tugng C1 kiéu Circle
Circle C1{120, 150, 20);
cout<< " {1.CenterX = "<< {1, GetX()<<end;
cout<<" (1.CenterY = "<< (1. GetY()<<endl;
cout<< " {1.Radius = "<< (1. GetRadius{)< <endl;

}

Trong dinh nghia ctia 16p c6 dang constructor véi 3 tham s&
vi vay khi mét déi tugng cta Circle duge khdi tao, né phai ¢6 ba
d61 & dé cung cap tham sd cho constructor. Khi thuc hién,
chuong trinh sé in gia tri cia toa do tAm va ban kinh cla vong
tron C1 1én man hinh.
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Cé hai diém cin lwu ¥
Khi da dinh nghia mét constructor cha 18p thi C** s@

khéng phét sinh constructor mac dinh cho lép d6. Nhu vay viéc
khdi tao mdt d61 tugng véi cic dlid héu thanh phén ¢ gia tri mic
dinh bing 0 (chéng han Circle C1) trong ham main sé bi béo 15i.
D& ¢6 thé thuc hién duge diéu nay thi cin phai dinh nghia la1
constructor mic dinh mot cich ré rang. D1 véi 16p Circle thi
constructor nay dude dinh nghia nhu sau:

Circle:: Circle( ); // Constructor khdi tao gia tri

{
Radius =r;
CenterX = x;
Centerf = v,
}

- Mot constructor véi tat ca chc tham s8 truyén ngdm dinh
bing 0 cang duge xem nhu constructor mac dinh vi né co thé
dude goi ma khéng cAn dén tham s§ va didu nay sé lam phéat
sinh 15i khi khdi tao d&i tugng véi tham s6 ngam dinh. Chéng
han trong cung 16p Circle khong thé ton tai hai constructor:

Circle:: Circle{ ); // Constructor khdi tao gid tri

{

* Radius =1,
Centerd = x;
CenterY = vy;

}
va:

Circle:: Circle{int x = 0, int y =0 ,double r =0)
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Radius =r;
Center¥ = x;
CenterY = y;

}

vi diéu nay sé din dén viéc khong rs rang khi khéi tao d6i tugng
theo kiéu Circle C1.
Dudi day sé& dua ra mét vi du twdng ddi hoan chinh vé 16p
Circle.
Ldp vong trén Circle ¢6 cac ham thanh phén sau;
- Ham Show - hién thi vong trén:
- Ham Hide - x04 vong trén
- Ham MoveTo - di chuyén vong tron dén toa d¢ cho
trude.
- Ham Expand diing 48 tang ban kinh vong trén;
- Ham Contract dung dé giam ban kinh vong tron.

- Ham Drag dung dé di chuyén vong tron khi ta si
dung cac phim di chuyén T, |, o, «.

'Ngoéi cac ham thanh phin nay cta 1dp, trong chuong trinh
¢dn st dung mgt ham toan cuc GetDelte, ham nay c6 hai tham s&
truyén theo kidu tham chifu int& DeltaX va int& DeltaY. Cac
tham s nay s& ¢6 gia tri bing 1 néu ngudi st dung gé cac phim
T, — va c6 gi4 tri bing -1 néu g6 cac phim |, . Ngoai ra ham sé
nhén gia tri bang 1 khi ngudi st dung g6 mt trong cac phim
nay va c6 gid tri bang 0 khi gd phim (Enter). Gia tri bidng 0
ctta ham s& két thic chuong trinh, trong khi véi gia tri bing 1
cia ham GetDelta, ham Drag s& thay d6i toa 49 tAm ecla vong
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tron va di chuyén né dén toa do tAm méi nay.
Vidu7.7
/{ File circle.h
enum Boolean {false true};
Boolean GetDelta(int& DeltaX, int& Deita¥) // Ham toan cuc
{
char KeyChar;
Bollean Quit;
DeltaX =0;
Delta¥ =0;
do

{

KeyChar = getch();

if(KeyChar = = 13) //G& Enter
return(false);

- if{KeyChar ==0}

{
Quit = true;
KeyChar = getch(); // doc phim md rong

switch{KeyChar)

{
case 72:Delta¥ = -1; break;
case 80:DeltaY = 1; break;
case 75:DeltaX = -1; break;
case 77:0eltaX = 1; break;
defauit:Quit = faise;
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}
} while('Quit};

class Cirle
{
protected:
int Radius;
int CenterX, CenterY;
public:
Circle(int , int , int );
void Show();
void Hide();
void MaveTofint , int );
void Expand( int);
void Contract( int )

void Drag(int };

Céc ham thanh phén cla céc 16p dudc dinh nghia trong File
circle.cpp

{1 File dircle.cpp
#include "circle.h”
#include <graphics.h>
#include <conio.h>

/f Cac hitm thanh phén cta 16p Circle
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Circlex:Circle{int InitX, int InitY, int InitRadius)
{
CenterX = InitX;
" CenterY = InitY;
Radius = InitRadius;

}

void Circle::Show()

{
Visible = true;
circle(X Y Radius);

}

void Circle::Hide()

{
unsigned int TempColor;
TempColor = getcolor();
setcolor (getbkcolor(});
circle(X,Y,Radius);
setcolor{Tempcolor};

}

void Circle::Expand(int ExpandBy)
{
Hide();
Radius +=ExpandBy,
if(Radius <0)
{
Radius =0;
Show();
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}

void Circle::Contract{int ContractBy)
{
Expand(-ContractBy);
}
void (ircle::MoveTo(int NewX, int NewY)
{
Hide();
X = NewX;
Y= NewY;
Show();
}
void Circle::Drag(int DragBy)
{
int DeltaX, int DeftaY;
int FigureX, FigureY;
Show();
FigureX = GetX();
FigureY = GetY(};
while{GetDelta(DeltagX, DeltaY))
{
FigureX += (DeltaX*DragBy);
FigureY += (DeltaYTDragBy};
MoveTo(FigureX, FigureY};
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#indude “dircieh”
#Hinclude<graphics.h>
#include<conio.h>
int main()
int graphdriver = DETECT;
int graphmode;
initgraph(&graphdr'wer.&graphmode."c:\\borland\\bg‘u")
Circle ACircle(151,82,50);
J/ G céc phim — ., T4 dé di chuyén céc ddi tuong
// G& Esc thoat khoi chuong trinh
ACircle.Drag{®);
ACircle.Hide( );
ACircle.Show( );
ACircle.Drag(10)
closegraph( );

- return O

}

* Constructor sao chép (Copy Constructor)

Constructor sao chép duge si dung khi cdn khoi tao mdt ddi
tugng méi va sao chép dit liéu tit mot 461 tugng da ton tal sang
46 tugng nay. Constructor chi c6 mot 46 s, d6 1a tham chiéu
d&n mot dai tuong da ton tai cha ciing mot lép.

Vidu7.8

Counter

{

long in Count;
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public:
// Cac Constructor
Counter (Counterd); /f Constructor sao chép
1
Binh nghia Constructor sao chép

Counter::Counter(Counter& Reference)

{
Count = Reference.Count
}
Constructor sao chép ¢6 thé sl dung qua vi du sau:
void main{)
{

Counter Object(5); // Sir dung Constructor
Counter Object! = Object; //Sir dung Copy Constructor
}

Trong ham main(), ddu = duge st dung trong lénh Counter
Object1 = Object c6 tde dung chi cho trinh bién dich hiy si dung
constructor sao chép gilta hai dé) tugng Object va Objectl.
Constructor sao chép ¢6 ¥ nghia rit quan trong bdi vi néu khéng
¢6 constructor kiéu nay thi trinh bién dich s& khong ¢6 kha ning
thye hién cac thao tac sao chép cho mét d6i tugng mai tir mdt déi
tugng da cé sin.

M6t 16p c¢6 thé c¢6 nhifu constructor véi didu kién cac
constructor nay phai ¢6 sé lugng hodc kidu cia céc tham s6 khac
nhau. Viée cho phép dinh nghia nhidu constructor sé rat thuan
tién khi cdn tao ra cac dai tugng véi cac muc dich sit dung khae
nhau va diéu nay rit hay dude st dung trong kg thuat lap trinh.
Dé minh hoa cho didu nay, hdy xem xét mét dinh nghia tuong
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dsi don gian cua lép String - 16p lam viéc vé1 ky tu kiéu chudi.
Trong vi du c6 st dung ca constructor ngdm dinh, véi tham s6
truyén va constructor sao chép.

#include <iostream.h>

#include <string.n>

class String

{
char* char_ptr; // Con tr chi dén xau ky tu
int length; // Do dai clia xau

public:

String(char*text);  // (1) Constructor khoi tao véi tham s6 truyén

String(int size =80); // (2) Constructor khoi tao chuéi réng véi do dai
ngam dinh

String(String& Other_String); // (3) Constructor sao chép
~String() { delete char_ptr;) // Destructor s& dugc gidi thiéu &

phén sau
void Show( );
T
String::String(char* text)
{
length = strlen(text);
char_ptr = new char [length+1];
strcpy(char_ptr, text);
}
String::String(int size)
{
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dsi don gian cua lép String - 18p lam viée va1 ky tu kiéu chudi.
Trong vi du ¢6 st dung ca constructor ngdm dinh, v6i tham s8
truyén va constructor sao chép.

#indude <iostream.h>

#include <string.n>

class String

{
char*® char_ptr; /f Con tr0 chu dén xau k¥ ty
int length; // Do dai clia xau

public:

String(char*text);  // (1) Constructor khoi 120 véi tham s6 truyén

String(int size =80); // (2) Constructor khai tao chudi réng véi do dai
ngam dinh

String(String& Other_String); // (3) Coastructor sao cheép

~String() { delete char_ptr;} // Destructor s& duoc gidi thiéu &

phén sau
void Show( };
b
String::String{char™ text}
{
length = strlen(text);
char_ptr = new char [length+1j;
strcpy{char_ptr, text),
}
String::String{int size}
{
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length = size;

char_ptr = new char [length+1];

*char_ptr = ' *;
}
String::String(String& Other_String)
{
length = Other_String.length;
char_ptr = new char[length-+1;
strcpy(char,_prt, Other_String.char_ptr);
}
void String::Show(void)
{
cout << char_pir << endl;
}

Ldp String c6 thé duge sit dung khi lam viace véi dit liéu kidu
chudi qua vi du dudi day:
void main()
N

String AString(*Ducng T Cudng"); //Sir dung constructor (1)
AString.Show(); // Hién thi di twong
String BString; // St dung constructor )
CString.Show();
String CString = AString; // St dung constructor (3
AString.Show();
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* Private constructor

Thong thudng constructor caa mét 1¢p thuong dude khai bao
& phan public cua 16p d6. Tuy vay trong mot vai truong hap,
constructor cung cd thé duge khai bao & phén private. Khi d6
ngudi lap trinh s& khong dugc phép tao mot d&i tugng ti 16p do
ngoai trit trong céc truong hgp khi céc didu kién sau day dudc
dam bao trude khi 461 tugng duge tao:
o Thanh phin tinh cta 1dp go1 constructor.
e Lép ban cua 16p d6 goi constructor.
e Mot d6i tugng da tén tai cha 16p cé ham thanh phéan
cho phép tao ra mot 461 tugng méi qua viéc goi
constructor.

Nhu vay tit mot 16p véi private constructor ta sé khong dude
phép tao ra cac d6i tugng thude Kidu static, global hodc auto. Vi
du dudi diy s& minh hoa cho viéc st dung sai constructor.

Vidu79

class Counter{
counter(); //constructor thudc kiédu private
¥,

j Tao déi tuong chung

Counter Object; //Sai
/ Tao d6i tuong ki€u static
static Counter counter; //sai
j{ Tao d6i tugng Kiéu Auto
void main{}

{

Counter object; //sai

}

Counter
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b

leng count;
public:
Counter({long i=0){ count =i} ;

Counter(long);

7.3.1.2, Destructor

Trong khi constructor caa mét 16p duge ding dé khai tao déi
tugng chaa 16p d6 thi destructor lai duge st dung dé thuc hign
mot loat tdc dong khi d61 tuong duge loai bé. Khace véi
constructor, destructor sé ty dong duge goi khi mét d6i tugng bi
loai bd. Nhut vy c6 thé thdy théng thudng destructor thue hién
cac cdng viée nguge lai cla constructor. Chéng han khi lam viée
vo1 File, trong khi constructor chiia cac 1lénh d¢é md File thi
destructor chita cac lénh déng File, khi lam viée vdi cdc bién

thude kidu con trd, constructor 1 ¢ tac dung cap phat b nhé

trong khi destructor lai c6 vai trd gidi phéng by nhé da duge cdp
phat cho cac bién nay khi cic d6i tugng bi loai bo.

Khi st dung destructor, cAn luu § mét s§ diém dusi day:
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M&i 16p chi c6 mét destructor duy nhat.

Tén clia destructor gibng nhu tén cha 16p va duge bit
dau bdi ky tu ~.

Khéng duge phép truyén tham sé cho destructor.
Destructor khong c6 ki€u tra vé, tham chi 1a kidu void;

Destructor c6 thé duge khai bio virtual trong khi



constructor khéng thé 14 virtual (Xem Virtual function &
chuong IX).

* Public destructor

Destructor clia mét 16p théng thudng duge khai bao trong
vang public cua 16p dé cho phép tat ca cac déi tudng cha 16p c6
thé truy nhap dén né. P& minh hoa cho viée su dung Desstructor
hay xét dinh nghia tudng ting trong 16p String. Destructor nay
s€ ¢6 tac dung giai phéng phén bd nhé da duge cdp phat cho con
tré char* char_ptr va duge viét nhi sau:

~String()

{
delete char_ptr;

}

Destructor nay s& tu déng dude goi khi déi tugng thudc 16p
String bi loai bé. Trong vi du vé 16p String, tit ca cac déi tugng
clia 16p nay chi bi loai bé khi chudng trinh tuong ting két thic.

Mbt ddi tugng clta mét 16p c6 thé bi loai bd ma khong can
dgi dén khi chuong trinh ké&t thic. D& 1am dude diéu nay cac doi
tugng cda 16p cdn phai duge khai bao theo kidu con tré va khi
can thiét c6 thé xo4 bd cic d6i tugng nay bing ciu 1énh delete.

D&i véi 1dp String, ham main trong trudng hgp nay cé thé
duge vigt nhu sau:

vaid main{)

{

String *AString = new String{*Duong Tir Cudmg"); // Sir dung constructor (1)
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AString->Show(); /7 Hién thi d6i tuong
String *BString = new String; // St dung comnstructor (2)
BString->Show();
delete AString; // Xod d6i twrgng AString
delete BString; // Xda doi tugng BSiring.

}

* Private destructor

Mic du destructor thudng duge khai bao theo kiéu public
nhung C** vin cho phép ngudi 1ap trinh khai bao destructor
- trong vung private cia mdt 16p. Khi destructor cia mot 18p dude
khai bao theo kiéu pivate thi khéng thé cé bdt ci d6i tugng nao
thudc kidu auto, static hoiic toan cuc cha 1dp duge thé hién bai vi
khi d6 cac déi tugng nay khong thé bi loai bé khi két thic cong
viéc. Thong thudng khi destructor duge khai bao theo kiéu
private thi cac déi tugng cua 16p s& duge cdp phat bé nhd dong
khi thuc hién chudng trinh. Trong C**, bit cit mgt d81 tugng nao
duge cap phat b nhé déng déu can duge giai phéng khoi b nhé
nay khi thoat khdi chuong trinh v& Dos. Tuy vy céac déi tugng
kidu nay lai khéng thé bi x6a néu sit dung toan tii delete. D& c6
thé xéa d81 tugng, c6 thé thuc hién bing mét trong nhiing cach
sau:

e Khai bao mét ham thanh phén kiéu public dung dé xéa
dé1 tugng.

¢ Khai bao mét 16p ban (friend class - xem phan 3.4.7) dé
xéa 461 tugng.

Duéi day 14 mot vi du vé private destructor:

Vi du 7.10

class PrivateExample
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private:
int* value;
~PrivateExample() { delete value} ;
public:
PrivateExample(){ value = new int[1 0}
void Delete() { delete this;}
b _
ctatic PrivateExample object;
// Khong thé tao doi iong kiéu static.
PrivateExample objectZ;
J/ Khong thé tao 461 tuong toan cuc;
void main{)
{
PrivateExample object3;
J/ Khong thé tao ddi tuong kiéu auto.

static PrivateExample objectd; // Khong dudc.

/1 C6 thé tao d6i tuong theo céch saw:

PrivateExample* objectd = new PrivateExample;

delete object5; /f Sai - Khéng thé x6a d6i tuong bang delete;
object->Delete(); // thuc hien 16t

}

7.3.2. Toan ti gan

Ciing nhu constructor mac dinh, toan tit gan sé duge tu
dong phat sinh néu ta khong dinh nghia mdt toan ti gan déc
biét cho 18p. Toan t{ gan mac dinh sé sao chép 461 tugng gdc vao
461 tugng dich theo titng bit mét. Tuy vay thuong thi toan tu gan
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mae dinh ciing khéng ¢6 thé dap tng cho médt 16p phitc tap.
Trong céc trudng hgp nay théng thudng ngudi su dung phai tao
ra cac todn ti gan mdi.

C6 thé phan biét toan tl gan va constructor sao chép bing
vi dyu duéi day qua viée st dung 18p String.

String Dest;

String Sre("Ngon ngu C");

Dest = Src; // Sit dung to4n tif gan cho d6i tugng Dest da t6n tai

String Destl = Src; /S dung constructor sao chép cho doi tugng
méi Dest1 '

Qua vi du don gidn trén c6 thé thay ca constructor sao chép
va toan ti gan déu sao chép cac thanh phin ciia mdt d6i tugng
sang 461 tudng khéc. Tuy vay diéu khac biét d day 1a & chd véi
constructor sao chép ta c6 thé tao ra mét d6i tugng mdi trong khi
toan ti gan chi thay ddi gia tri cia mét déi tuong da cé.

7.3.3. St dung déi tugng nhu mét thanh phan dit ligu

Nhu da trinh bay trong phan 7.3.7, thanh phin dit liéu
(data member) cha mét 18p ¢6 thé 1la mot d6t tudng cta mét 16p
khéc. Day 1a mdt trudng hop hay bit gip trong ky thuat lap
trinh vi vay s& duge xem xét k¥ hon.

Vi du 7.11

class First

{
public:

int value;
First{){ value =0;}
-int Gatvalue() { return value;}
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h
class Second
{
int id;
public:
First object;
Second() {id=0;}

int Getname{} {return id:}

b

void main({)

{
First One;
Second Two;

}

Trong vi du nay, khi khai béo 461 tugng One thude 16p Fisrt,
constructor cia 14p nay s duge goi. Diéu cin luu ¥ 14 constructor
cha 1dp nay cing sé dudc goi khi déi tugng Two cta 16p Second
duge khai bao do 464 tugng object cua 16p First duge khai bao
trong Second. Khi Two duge tao, constructor caa 18p nay sé bl
goi, tuy vay trude khi thuc hién céc lénh trong than cua
constructor nay, costructor cta 16p First sé duge thue hién. Thi
tu thyc hién nay ludn duge trinh bién dich dam bao va cho phép
361 tugng Two duge khoi tao sau 461 tugng First.

Vi du dudi day s& md ta cho trudng hgp khi mdt constructor
ctia mdt 19p cAn st dung mdt constructor ctia mot 1op khac véi

chc tham sb truyén.
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Vi du 7.12

class First

{
public:

int value;

First{) { value=0:}

First{int) { value =i}

int Getvalue() { return value;}

b
class Second
{
int id;
public:
First object;
Second(} {id =0;}
Second(int v):object{v){ id=v:}
int Getname() { return id;}
b
void main()
{
First One;
Second Two;
Second Thee(100);
}

Khi d&i tugng Three clia 18p Second dudc tao trong ham
main, dau tién trinh bién dich sé gol constructor cua 16p First
vdi gia tri khdi tao ctia bién khac 0. Sau khi constructor cua lép
First dudc goi, chc tham s cia 461 tugng Three s& dugc khdi tao
bang chinh constructor cha lép Second. Diéu nay duge thye hién
béi 1énh: Second(int v): object(v){ id=v; }
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Cht § ring khi st dung phudng phap nay, d&u : phai ton tai
gifla constructor cua cac 18p. Didu nay sé dam bao ring déi
tugng cda 16p First s& dudc Kkhéi tao trude khi than cla déi tugng
thude 16p Second dude thuc hién. Biing cach nay cing ¢6 thé khoi
tao nhidu thanh phén di héu kidu 16p. Chang han:

Biglass::Biglass(int w, char* title): class1(3),class2

(“hello” title,5), class3(w)

}

Mot didu cAn luu § 1a khi thanh phén di lidu cia mdt 16p
duge khai bao theo kidu con trd chi dén ddi tugng thude mot 16p
khae, thi constructor cha d6i tugng thanh phén nay sé khong tu
d6ng dude goi khi ddi tudng cta 1gp chita né dude tao. Vi du sau
& minh hoa cho digu nay:

Vi du 7.13

class Box

{

public:
Box{int x,int y,int width,int height){ }
void display();
h
class PushButton
{
int state;
Box* Culine;
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public:
PushBtton{int px,int py){ }
void display(};

I3
void main(}
{
pushButton Object;// khong goi Coastructor cha Box:
}

D& minh hoa mgt cach eu thé cho viée s dung déi tugng cia
mdt 1ép nhu dit lidu thanh phén cta 16p khac, hay xét mt vi du
don gian vé 16p Line véi hai dd lidu thanh phén la cac dai1 tugng
ctia 16p Point. Cac déi tugng nay déc trung cho hai diém dau va
cudi cua cac doan théng thudc 18p Line.

Vi du 7.14

#include <graphics.h>

class Point
{
int X, y;
public:
Point(int x1, int y1)
{
x =x1;
y=yh
}
Point (Point& P)
B
x=Px
y="Py,
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}
int GetX{ )

{

return x;

}
int GetY( )

{

return y;

2

class Line

{

Point Start:
Point End;
public:
Line(Point S, Point E): Start(S), End(E}
{

void Show( )

{
line(S.GetX(), S.GetY(), E.GetX(), E.GetY());

}

void main{ )

{
int gdriver = DETECT, gmode ;
initgraph{&gdriver, &gmode,” ");
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Line L{Point{50, 50), Peint {100,100));
Line. Show{);

}

Trong ham main( ) ta da khdi tao mdt doan thing véi toa db
diém dau 12 (50,50), toa d6 diém cudi 1a (100,100) va bing cach
goi ham Show doan thing nay sé duge hién thi lén man hinh.
Ban doc ¢6 thé ty xAy dyng thém cic ham thanh phan khac cho
16p Line.

7.3.4. St dung con tré this
Hay xét dinh nghia clia mét 16p trong vi dy dudi day:
class Example{
public:
int value =2; /{ Khdi tac gia tri sai
Example(int v);

{/ Dinh nghia Constructor
Example::Example(int v)
{
value =v;
}
b
Trong dinh nghia nay caa 1dp, bién value da duge khdi tao
v6i gia tri bang 2. Diéu nay la khéng duge phép vi 16p 1a méot
khai niém tritu tugng va khi dinh nghia né ta chi méi dua ra cac
d4c tinh chung cta tit ca cac déi tugng cua ldp. Viée khdi tao gia
tri cho cée dit liéu thanh phan chi ding néu ta dang dé cap dén
mét d&i tudng eu thé cta lép.
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Hay dinh nghia lai 16p Example v quan sat doan méa cha
construtor.

class Example

{
public:
int value;
' Example(int v) { value =v}
2
void main()
{
Examlpe Object{2);
/f Khdi tao gia tri value =2 cho Objectl
Example Object(3);
/1 Xhéi tao gid tri value =3 cho Object3
}

Trong doan mi cua constructor, gia tri cla bién value da
duge khéi tao bing gia tri cha tham s8 hinh thic v. Diu nay c6
vé miu thuin véi két lugn vita néu ra & trén vi khi d6 value s&
duge khéi tao khi chua ¢6 mot déi tugng nao cia 1ép duge thé
hién. Tuy vay diéu nay lai hoan toan duge phép. Trong trudng
hgp nay, C** dd sd dung mdt con trd this chi dén mjt 461 tugng
4n cua mét 16p va qua con tré nay C'* sé& cho phép cde ham
thanh phan cha déi tugng 4n nay truy nhap dén cac bién thanh
phéan cua 1dp dé. Khi mét d8i tugng cta 16p duge tao ra thi déi
tugng nay sé thay th& cho dai tudng dn va sl dung cic ham
thanh phdn dé€ truy nhap d&n cac dit liéu thanh phin cda chinh
dal tudng nay.

S dung con tré this, constructor Example c6 thé duge viét
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lai mgt cach rd rang nhu sau:
Example::Example(int v)

{

this-> value=v:
}

Trong ham main khi d6i tugng Object duge khdi tao bing
dong 1énh Examlpe Object(2); thi constructor ctia ldp nay sé& tu
déng duge goi. Khi d6 con trd this sé duge thay thé& bdi con trd chi
dén déi tugng Object va gid tri value duge khdi tao trong
constructor chinh 1a gia tri cita d6i tugng nay. Didu nay ciing
hoan toan ding d8i véi viée truy cap dén cac da liéu thanh phan
trong cac ham thanh phan khac ctia 16p.

Trong ky thuat 1ap trinh c6 thé nhan thay con thé this it
khi duge st dung mét cach ro rang, ngoai trit cic trudng hop cdn
trd lai tham chiu dén dé; tugng dang lam vige (xem chuong IX -
Dinh nghia chéng cac ham & toan tu).

7.3.5. Tit khéa friend (ban)

Nhu 43 dé cap dén & trén, kha ndng truy nhap dén cac
thanh phén di liéu cha mét 1dp duge chia 1am nhiéu mitc khae
nhau. Mic d6 truy nhap nay phu thudce vao tit khoa dude dung
khi khai bao cic thanh phén dit liéu. Theo cich khai bao nay,
cac thanh phén dit lidu kidu private chi duge phép truy nhép
théng qua cac ham thanh phin cta chinh 16p d6. Tuy vay trong
mét vai trudng hdp, cac loai dit lidu kidu private cing cAn duge
truy nhap tit bén ngoai 16p chita né. Dé thic hign didu ndy, ngén
ngit C** dua ra mét tit khéa mdi - friend, tir khéa nay dudc viét
bén trong mét 16p khi khai bao vi qua d6 chi ra mét ham bén
ngoai 1p dé (hodc tham chi mét lép) ¢6 kha ndng khéng han ché
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trong viéc truy nhap dén tat ca cac loai dit liéu thanh phin cda
16p nay. Cac ham hoic cic 18p nay duge goi 13 friend function
(ham ban) ho#c friend class (16p ban). Trude hét hay xét mot vi
du vé mdt 16p ban - friend:
class Node
{
friend class Objectlist; // Objectl.ist 1a 1dp ban ctia Node
int value;
Node* predecessor;

Node* successor’

public:
void Value{int) { value =i;}
jt
class ObjectList
{
private:
Node* head;
Node* tail;
Node* current;
public:
void InsertNode(Node*}{ } ;
void DeleteNode{Node*}{ } ;
int CurrentObject(Node* node} { return node->value;}
b

Qua vi dy nay ¢6 thé nhan th&y 16p ObjectList 1a mot 16p
ban cta 16p Node. Diéu nay dugc thyc hién théng qua viée sit
dung ti khéa friend trong khi khai bao 1dp Node. Do 1a 1ép ban
caa Node, ObjectList c6 thé truy nhap dén cac dit liéu thanh

255



phén thugc kiéu private ctia 16p nay mét cach khong han ché.

Tt khoa friend cé thé dude sit dung cho ham. Khi mgt ham
duge khai bao véi tit khoa friend bén trong mot 16p, ham dé cing
¢6 thé truy nhap dén tét ca cac di lidu ctia 16p ma khong quan
tam d&n mde dd truy nhap cna chuing. Hay xét vi dy sau:

class Node

{
friend in GetObject(Node™);
// GetObject 13 ham ban ctia Node
int Value;

Node* predecessor:

public:
void Value(int i) { value =it}
b
// Binh nghia ham ban
GetObject(Node* n)
{
return->value;
// Truy nhap dén dir ligu kicu private ciia Node;
}

Khi st dung tif khoa friend cho méot ham, néu ham doé lai la
mét ham thanh phan clia mét 16p khée, phai ding toan td pham
vi khi khai béo friend dé chi ro tén cua l6p chda ham. Ching
han trong vi du trén, néu GetObject 14 ham thanh phén cua lép
GetObject, cin phai st dung viéc khai bao sau bén trong ldp
Node:
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friend int GetList::GetObject(Node™);

Khi st dung tit khéa friend, phai luu ¥ d&n mdt s& van dé

sau:

Quan hé friend khdng cé tinh ké& thira. Diédu d6 ¢6 nghia
1a néu Iép A 13 16p ban cia B va ldp C duge din xuit tl
A thi khéng ¢6 nghia 14 C 14 ban cua B.

Quan hé friend khéng ¢é tinh bic cdu. Nhu vay, néu 1dp
A 12 ban cua 16p B va 16p B lai 1a‘ban cta 16p C thi diéu
khéng dinh A 13 ban cta C chua chic 1a ding. Diéu nay
ciing gidng nhu trén thuc t&: ban cta ban minh chua
chéc d3 12 ban cha minh.

7.3.6. Ham thanh phin kiéu static

Viéc khai bao mdt thanh phéan kiéu static rit giéng vdi viée
khai bao mot thanh phan dit liéu kidu static. Him thanh phan
kidu static ¢6 mét s& khac biét so véi cac ham thanh phén binh

thuong:

17 NNLT

Céac ham thanh phan kiéu static ¢6 thé duge st dung
théng qua tén cta 16p ma khéng can tham chidu dén
mét 461 tugng cu thé nao clia 16p. Ly do 1a cac ham kiéu
nay 14 duy nhat va duge diing chung cho tit cad cac dé1
tugng cua lép do.

Cac ham thanh phén kiéu static khéng cé con trd this, do
vy ching khéng thé truy nhap dén cac di liéu thanh
phén trit phi ching duge truyén con trd this mdt cach ré
rang.

Cac ham thanh phéan kiéu static trong C** ¢6 cip luu tri
external trong qua trinh lién k&t trong khi cdp luu tri
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cua cic ham static trong C 1a internal. Khi mot ham
dudge khai béo 1a static thi tit ci céc bidn cha né ciing
thudc loai static. Théng thudng cdc ham kiéu static duge
dung dé xd 1§ cdc cong viée chung cho tit cd cac déi
tugng cia mot 16p.
Duéi ddy 1a mgt s6 vi du vé viée sit dung ham thanh phin
kiéu static.

Vi du 7.15
class Simple{
private;
int vl v2v3;
public:
static void sum();
!
void Simple::sum()
{

vl = v2+4v3;
}
void main()
{
Simple s1;
s1.sum(};
Simple::sum(};
}

Trong ham main, sum duge goi theo hai cach: qua déi tugng
s caa 16p Simple va qua chinh tén cta 1dp nay. Ca hai cach goi
nay déu cho phép trong C**. Tuy vay, trong chuong trinh, ham
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sum 1~ duge dinh nghia sai. Nguyén nhén 1a do ham sum() dugc
khai bao theo kiéu static do dé viée st dung con trd this dé truy
nhép dén cac bién caa 16p theo cach vl = v2+0v3; trong than ham
la khéng hgp lé.

Dé& sum c6 thé truy nhap dén cac bién v1,v2 ho#c v3 chung
ta cé thé su dung hai cach sau:

* Khai béo v1,v2,v3 14 cac bién toan cuc.

* Truyén con trd this cho him mot cach ré rang, trong
trudng hop nay sum duge dinh nghia iai nhu sau:

void Simple::sum(Simple* ) |

{
8->v]l = 5->+5->v3;

}

khi dé trong than ctia 1dp, sum sé duge khai bao theo céch:
class Simple
{
int.vl,v2,v3;
publie;
static void sum(Simple*):
e ,
va viée goi sum trong ham main dudge goi qua cach sau:
void main()

{
Simple s1;
sl.sum(&s1);
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7.3.7. Ham thanh phin véi con tré this kiéu const

Cac ham thanh phan duge khai bao véi tir khéa const 1a mdt,
kiéu ham méi trong C*. Tit const trong cae trudng hgp nay
khéng chi dén gia tri duge trd lai tit ham (kiu cGa ham) ma
dudc st dung cho con trd this trong than ham.

Viéc khai bao ham thanh phin véi tit const 6 thé dude thye
hién theo cach sau:

class Example

{

int value;

public:

int GetValue()const;

int RedValue() const { return value;}
h
int Example::Getvalue(} const
{

return value;}

Tit khéa const duge viét khi khai bao ham phai dude viét lai
khi dinh nghia ham. Néu di€u nay khéng duge thuc hién thi
trinh bién dich c6 th& nhdm 14n ring ta dang dinh nghia mét
ham khac. Trong vi du trén, trinh bién dich ¢6 thé dua ra théng
bao 181 sau:

“GetValue() is not a member of Example”

Viéc khai bao mét ham véi ti khéa const cd muc dich gi?
Bing cach khai béo nay ta s lam viéc v6i con trd this dugc
truyén dén ham thanh phin. Théng thudng C* truyén con tré
4n this cho cic ham thanh phén khong phai static. Cac ham
thanh phén d6 v& sau c6 thé st dung con trd this dé truy nhap
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dén cac dii lidu thanh phan.

Cé6 thé quay lai minh hoa cho viéc s dung con trd this qua
vi du sau:

class Example

{
int value;
public: .
GetValue(int x)
{
value =x; /f Duing con trd this dé gan gid tri
}
h

Khi khai bao 16p Example thi chua c6 mdt d8i tuong cu thé
nao thugc kidu Example duge khéi tao. Tuy viy, trong ham
GetValue() ta van c6 thé gan gia tri cho bién value cia mot déi
tugng chua duge khdi taoc qua con tro this.

Trén thuc t€, chAc ham thanh phin thudc 16p Example (cac
ham nay khéng duge khai béo bdi tit khéa const) c6 sit dung khai
b4o ngadm dinh sau cho this:

Example *const this;

Khai béao trén dua ra con trd const this tham chi&u dé&n cac
d6i tugng khéng thude kidu const thudc 16p Example va c6 thé
dung con tré this nay dé truy nhap dén céac di liéu thanh phén.

Nhu vay mét ham thanh phén binh thucng normal caa lép
Example s& duge md ta bing cach sau:

class Example

{
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public:
int normal{Example *const this};
b

Thye ra, day chi la mé ta cho viéc sit dung con tré this cua
trinh bién dich. Moi su khai bao mét cach rd rang theo kidu trén
trong chuong trinh sé phét sinh 15i khi bién dich.

Viéc sut dung tir khéa const trude than eda cac ham thanh
phdn nhu trong cac trudng hop cha cac ham s§ GetValue() va
ReadValue() s& cho phép ta thay d8i kidu cta con tré this duge
truyén cho cac ham thanh phin. Khi dé trinh bién dich sé sit
dung viée khai bao sau:

cons Example *const this;

Nhu vay trong céc trudng hop nay, con tré this di duge dinh
nghia dé tham chifu dén cac ddi tugng thuée kidu const cla 16p
Example. K&t qua cua viée khai bao nay 1a tat ed cac ham thanh
phén d6 khéng duge phép thue hién bat ¢t mdt sy thay d6i nao
trén cac thanh phdn dif liéu ctia 16p. Khd ning nay trén thye t&
hay dugc sit dung khi céc ham trong 1ép co s¢ duoe dinh nghia
chéng trong caec 14p din xust. Trong cac truong hgp nay, viée
khai béo cac ham thanh phin véi tit khéa const s& khéng cho
phép bat cid mét ham nao dé duge dinh nghia chdng c6 kha ning
thay d8i cac dit 1iéu thanh phén caa 18p co s8. Cac thu vién 16p
cia Borland C** rat hay sit dung viée khai bao nay. Mot diém
can luu y 1 viéc khai bao cdc ham static véi tit khéa const sé
khéng cé ¥ nghia. Vi du:

class Example

{
public:
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int value;

static int GetValue() const { return value} ;

|3

Nguyén nhan chia van dé trén la cac ham thanh phan thude
kidu static khong duge truyén con trd 4n this khi dugde goi, trong
khi muc dich cta viée st dung tli khoa const trong cac trudng
hgp nay la thay d&i kidu clia con trd this. Tuy vay Borland C™
cting khong than phién vé cd phap trén, tham chi cing khong
dua ra bat it théng bao nao khi bién dich.

7.3.8. Con tré chi dén ham thanh phéan
Con trd chi dén ham 13 mét khai niém da duge su dung
tudng d6i rong rai trong ngdn ngit C truyén thong. Su dung con

trd chi d&n ham, ta ¢6 thd goi ham mét cach gian tiép hoac sut
dung ham nhu tham s truyén cta cic ham khac.

7.3.8.1. Con tré chi dén ham khéng c6 tham s6 truyén

Vi du sau sé md ta cho viéc st dung con trd chi dén ham
khéng c6 tham s& truyén:

Vi du 7.16

class Example
{
long value;
int time;
public:
long get_value(} { return value;}
long get_time() { return time+ value;}
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void main{)
{
long (Example::*fp) = &Fxample::get_value;
Example €
/f Goi Example::get_value() qua con trd chi dén ham
long v = (. *fpX);
f Goi Example:: get_time() qua con trd chi dén ham
fp= &Example::get_time;
long t = (e.*fp)():
}

7.3.8.2. Con tré chi dén ham véi tham s6 truyén
Vi dy 7.17

Hinclude<string.h>
class Example

{
long value;
char name[tO];'
public:
long set_value(long);
char* set_name(char*};
b
long Example::set_value(long v)
{
value = v,
return value;
Yo
char® Example::set_name(char® string}
{
if(strien(string)<10)

¥
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stcpy(name,string);
“return name,

}

void main()

{
// Dinh nghia con tro chi dén ham ¢é tham s6
long (Example::*fp)(long) = &Example::set_value;
Example ¢;
{{ Goi Example::set_value() qua con trd chi dén ham
long new_value =5;
long v=e.*fp)(new_value);
{/ Goi Example::set_name() qua con tro chi dén ham
char* {Example:*fp1)(char*}=4&Example::set_name;
char* id = “Borland C++";
char* new_name = (e.*fp1){id);
new_name = (e.*fp1){"Borland");

}

Con trd chi d&n mét ham c6 thé duge goi thong qua con tré
chi dén d81 tugng cua 18p ¢6 chita ham d6. Trong trudng hgp nay
ta can sl dung toan tu ->.

Vidu7.18

void main()

{
// Khai bdo d6i tuong
Example example;

/{ Khai bdo con ted chi dén dai tuong
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Example* e = &example;

{f Sit dung con trd chi dén déi tuong

long (Example::*fp}{long) = &Example::set_value;
long v = (e->*fp}{103);

7.3.8.3. Con tré chi dén ham thanh phéan kiéu static

Trong khi viéc goi cac ham khong phai kiéu static luén phai
gin véi mot d6i tugng cu thé théng qua viée st dung gia tri cla
d61 tugng, tham chi€u hodc con trd chi dén d6i tudng, cadc ham
dude khai bao véi kidu static khéng thé goi théng qua tham
chiéu ho#c con trd chi dén do tugng.

Vi du 7.19

class StaticExample

{
public:
static int foo();
static int woo();

h

// Binh nghia foo()
int StaticExample::foof}
{

return value;

// Binh nghia woo()
int StaticExample::woo!)

{

return 3;

}
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void main(}
{
int (*fp){) = &StaticExample::foo;
(*fo)():
fp = StaticExample::woo;
(*fp)():
}

Trong phén nay, tuy vay chi dé cap dén vide khai béo va sit
dung con tré chi dén cde ham thanh phén trong ham chinh
(main). Viéc st dung con tro chi dén cac ham trén thyc t& lai ¢é
¥ nghia rat quan trong khi sl dung con tré nay nhu la tham sé
truyén cho mét ham khac. Qua cach truyén nay, ngudi sit dung
¢6 thé chon cac ham khac nhau dé thuc hién chiing tuy theo
timg diu kién duge dua ra. Dé ¢6 thé st dung con tré chi dén
ham ban doc 6 thé xem lai cac tai lidu vidt v& ngén ngit lap
trinh C.

7.3.9. Mang va lép

Ngoai cac kiu mang dude sit dung rong ANSI C, C++ edn
st dung mot s§ kiu mang mdi phat sinh tiz viéc su dung 16p.
Céc kiéu mang nay bao gbm:

- Mahg céc d6i tudng cia lép

. Méng cac con tré chi dén cac déi tugng cia 16p

- Mang céac thanh phén di lidu ca déi tudng

- Méng céc con trd clia cdc thanh phin dit lidu caa 16p
- Mang cac con trd cda cac ham thanh phén cta 16p

- Mang cac con tré chi dén cac dii liéu thanh phin kiéu
static
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Dudi ddy sé 14n lugt nghién eitu mét cach ngén gon cac kidu
mang nay

7.3.9.1. Mdng cdc déi tugng ciia lop

Clng nhu cac kiéu dit lisy chuén, mét khi ta ¢6 kha nang
khai bdo déi tugng caa mot 1dp thi ta ciing ¢6 thé khai bio mang
chc dé1 tugng. Viée khai bao nay dudc thue hién gidng nhu
truong hgp mang cda ciu tric.

Duéi day sé mé ta vi du vé viéc sit dung mang cia cac d6i
tudng trong chuong trinh.
Vi du 7.20
#include <stdio.h>
class Value {
int value;
public:
Value( Y value =0;}
Value (int v) { value =v;}
int GetValue( ) {return value;}
void SetValue(int v) { value =v;}
5
Vaiue bills [10]; // Méang cac dai tuong cua Iép Value
Value coins{10] = {0,1,2,3, 4,5, 6,7, 8, 9 h
void main{ )

{

for(inti =0;i <10; i++)

268



printi{"\n bils [%d] = %" i, bils[i] GetValue( ) )
for(i =0; i <10; i++)
printf{"\n coins [%d] = %d", i, coins]i].GetValue( } );

}

P&i véi méi thanh phin cia mang da duge tao ra, trinh bién
dich s& gol constructor tudng ing cta 16p. N&u constructor nhu
vay khéng dudc tim thdy, 161 sé dugc phat sinh.

Trong chudng trinh trén, mang bills khong duge khdi tao
gia tri va didu nay sé budc trinh bién dich phai goi constructor
ngAm dinh cha 16p Value d6i véi mbi thanh phén cha mang.
Mang coins dugc khdi tao khi dinh nghia va do vy trinh bién
dich sé go1 constructor

Value:Value(int v)
d5i v4i mdi thanh phin cla mang nay. Viée truy cap dén cac dit
liéu vA ham thanh phin cia mang cing duge thyc hién gifng

nhu trudng hgp cdu tric:

printf{"\n bills [%d] = %d", 1, bills[i].GetValue() );
7.3.9.2. Mdng cdc con tré chi dén cdc déi tuong cua Idp

Mic dit cAc mang kiu nay cé ric réi hon mét chit so val
mang cac d6i tugng cha 16p, nhung ci phép khai bao cla chiing
ciing tueng d6i don giadn. Hay xét vi du d0i véi 16p Value d& md
ta & trén.

#include <stdioh>

{/ Pinh nghia lai 16p Value & day

Value* bills{3] = {
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new Yalue (0),
new Value (1),
new Value (2}
b
Yalue* coins {3}
void main( }
L
forfinti =0;i < 3; i++)
printi{"\n bills [%d] = %d", i, bils{i].GetValue( ) );
for(i=0;i < 3;i++){
/1 Khi tao cac con td
coins[i] = new Value;
// St dung céc phdn tif clia mang
printf("\n coins [%d] = %d, i, coins{i] GetValue( ) };

delete coins{i];

}

Trong chuong trinh hay cha y dén cach mang bills duge
khéi tao trdc tiép qua cac d8i tugng duge phén b8 bo nhd dong.
Trong trudng hgp nay trinh bién dich s& tu ddng goi constructor

Value::Value(int)

di v6 méi thanh phén cla bills. Mang coins khong dutdc khdi
tao khi khai bao do vay khong c¢é constructor nao dugc goi doi
véi mang nay. Trong ham main () cling mé ta cach st dung con
trd € truy nhap d6n cac ham thanh phan.
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7.3.9.3 Mang cdc thanh phén diz liéu cua déi tugng

Mang cac thanh phin di liéu cia d3i tugng cling giéng nhu
chec mang truyén théng trong ANSI C, Hiy xét mot vi du dudi
ddy: '

Vi du 7.21

class SomeData{

public:
int data;
SomeData( ) {data = 0;}
SomeData( int d) { data = d;}
¥
SomeData d1(15}), d2;
int Stuff [ 3] = {

d1.data, d2.data, 12
|7
Mang Stuff chi don gian la mang ecac sd nguydn. Trong
chuong trinh nay, hai d6i tugng cita 16p SomeData di dude khai
béo va khéi tao va sau dé dude st dung trong viéc khdi tao mang
Stuff v6i cac gia tri nguyén. Sau khi khai tao, mang Stuff c6

chita cac gia tri {15, 0, 20} va ¢6 thé duge diéu khién nhu mang
cac s6 nguyén.

7.3.9.4 Mang cdc con tré chi dén cdc thanh phén dit liéu
cua ldp

Loai mang nay citng ¢6 16i trén thuc t& bdi vi né dua ra kha
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niang tham chiéu mét cach didy dd dén cac bién trong ldp. Vi du
dudi diy sé mb ta cach st dung céc con tré kidu nay
Vi du 7.22
class X
{
public:
int value;
int total;
int count;
X{int i) { value = i; total = count =0;}
X( ) {value = total = count =0;}
5
// Dinh nghia va khéi tao mang céc con trd
/f chi dén cac thanh phdn dif liéu clha lop
int X::*variable [ | = {
&X:: value,
&X:: total,
&X:: count,
b
/f Tao mot vai doi tugng todn cuc cia I6p
X a(1), b{304);
/f 8tr dung con trd chi dén thinh phin dit liéu cia I6p;
void InCrementMember ( X* object, int X:: *Member)

{
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object->*Member =3;

}
void main( }
{
/f Slr dung mang cac con tro cla cac d6i tugng toan Cuc
InCrementMember({&a, variable [0] };
cout << avalue <<'\n";
cout << atotal <<'\n;
cout<<<ta.count;
InCrementMember (&b, variable [1] );
// Tao bién wr dong
£* ¢ = new X(-13);
J/ Sit dung mang cdc con tro vai déi tugng tu déng
InCrementMember(c, variable {2]);
}

Céan Iuu ¥ 13 viéc phat sinh va khdi tac mang cac con trd chi
dén cac thanh phan dit liéu cia 18p phai dude thyc hién bén
ngoai than cua 14p. Trong trudng hdp nay variable [0] =
&X:walue, variable [1] = &X::total, variable [2] = &X::count va
két qua sau khi thuc hién chudng trinh sé 1a

3
0

0

trong d6 3 13 gia tri cta value, 0 12 gia tri cua total va count caa
déi tugng a.
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7.3.9.5 Mang cdc con tré chi dén cdc ham thanh phén

lép

cua ldp

Vé ban chat ty nhién con tré chi dén ham thanh phan cta
cing giéng nhu con tré chi d¢&n thanh phan di lidu caa 16p.

Vi du duéi day s& mé ta cich sit dung mang cia loai con trd nay.
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Vidu 7.23
#include <iostream.h>
class X{
public:
int value;
int total;
int cout;
void setValue(int v} {value = v;}
void SetTotal(int t) {total = t;}
void SetCount{int ¢) {count =¢;}
|3

{/ Dinh nghia va khdi tao mang cac con tro
/f chi d€n ham thanh phén cha lop

typedef void (X::*FP) (int);

FP function [ ]= {
&X::SetValue,
&X::SetTotal,
&X::SetCount



J/ Tao di wgng toan cuc
Xa
// St dung con 1rd chi dén ham thanh phan cia 16p

void Setmember{void (X::*fco)(int}, int v}

{
(a.*foo)(v);

}

void main( )

{
// St dung mang cac con trd vdi dGi tgng toan cuc
SetMember (&X::Setvalue,5);
cout<< avalue<<endl;
SetMember (&X::SetTotal, -13);
cout< <a.total<<endl;
int start = 10, ‘
SetMember(&X::SetCount, start),
cout <<a.count;

}

Mang céc con trd chi dén cac ham thanh phén cta 16p c6 thé
duge khai bao ma khdng can sit dung typedef bang cach sau:

// Dinh nghia mang khong sir dung typedef
void (X::*table[ ])(int) = {

&X::SetValue,

&X::SetTotal,
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&X::SetCount

Trong vi du nay ham SetMember dudgc st dung d& goi mot
cach gian tiép dén cac ham thanh phén khac nhau cua 16p X.
Tham s& thii nhit cia ham 1a mdt s6 nguyén biéu dién dd dich
(offset) ciia ham trong bang cac con tré ham trong 16p X. Thong
qua s& nguyén nay (dia chi), ham SetMember sé gol chinh xac
d&n cac ham thanh phdn cha 1ép X. Trong ham main thong qua
ham SetMember cac ham SetValue, SetTotal va SetCount cua lép

s 1an dude duge 461 tugng @ gol d&n d8 thiét lap gia tri cho cae
dit liéu thanh phan cha né 1a value, total va count. K&t qua hién
thi sau khi thuc hién chudng trinh sé la:

5}
-13
10
tudng dng vdi cac gid tri value, total va count ciia dé&1 tugng a.

7.3.9.6. Mdng cdc con tré cua dit liéu thanh phan kiéu
static

Cac dii lidgu thanh phan kidu static chia 10p ciing giéng nhu
céc bién static cia ANSI C chuédn. Diéu nay ciing tudng tu 461
v6i con trd chi dén dit lidu thanh phén kiéu static. Vi du dudi
day s& mé ta cho difu khéng dinh nay.
Vi dy 7.24

class C{

public:
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static int count;
8
class T{
public:

static int value;
h
class U{
public:

static int total;
h
// Dinh nghia cdc bién tinh sau khi khai bao ching
int S::count =1:
int Trvalue = 2;
int Uz:total = 3;

int *static_integer [ ] = {

&S::count,
&T:value,
&Uztotal
&
void SetVariable(int* d©t, int value)
{
*data = value;
}
void main( )
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SetVariable(&5::count, 18);

cout << "Sucount =" <<Sucount<t<endl;
SetVariable(static_integer [0], 54);

cout << "Sucount =" <<S::count<<end!;
SetVariable(static_integer [1], O);

cout << "Tuvalue =" <<T:count<<endi;
SetVariable(static_integer {2], 13);

cout << "Untotal =" <<lU::total;

Ham SetVariable dude goi véi tham s& 1 con tré chi dén
thanh phan dit ligu static. Tuy viy, nhu duge mé ta trong
chudng trinh, ham nay lai duge dinh nghia ¢é truy nhap dén con
tré kiéu int don gidn va vi vay ta ciing ¢6 thé st dung né dé thay
d6i bat ci mét bién nao cé kiéu int duge dinh nghia bén ngoai
1ép. K&t qua thue hién cta chuong trinh nay la:

S::count = 18
S::count = 54
T::value = 0
U::Total =13

7.3.10. Ldp méu (class template)

Trong cac phin trinh bay trén day, c6 thé nhan thiy ring
khi thiét lap mot 16p nao dé, théng thuong lap trinh vién phai
chi rd kiéu cac thanh phén di liéu cna 1&p va do dé cac ham
thanh phin cha 16p thudng duge thiét k& dé lam viée véi méot sb
loai dit liéu da duge xac dinh. Tuy vay, trén thuc t& c¢é nhiéu
cdng viéc duge tién hanh trén cac loai di liéu khac nhau nhung
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la1 duge xu ly theo nhiing phudng phap gidng nhau, chang han
cdc ham xt 1y cdc cong viée trén cdc danh sach lién két (linked
list) véi cac loai dit ligu khae nhau nhu 86 nguyén, cau tric hodc
cac loal di 1i¢u khac déu cé cac loai dit liéu khiac nhau. Khi xay
dung chuong trinh dé xit Iy cling mét céng viéc trén cac loat di
liéu khac nhau, thay vao vige phai dinh nghia méot s8 16p khac
nhau chda cac ham riéng danh cho tiung loai di liéu C** cho
phép khai bado mét 16p duy nhat - class template véi cac loai dit
liéu chua duge xac dinh vé kiéu (generic type). Ldp niy sé duge
st dung trong qua trinh bién dich dé lam viée vdi cac 1oai dit lidu
cu thé. Duéi day hay xét mot vi du vé viée khai bao mot class
Ltemplate.

7.3.10.1. Class template vdi mét bién thuéc kiéu chung

Vidu 7.25
template<.class T> class List
{
piblic:
List();
void add(T&);
void remove(T&);
void detach(T& t) {remave (1);}
~List()
I8

/{ Dinh nghia cic ham thanh phan,
template<clas T> List ::List{)

{
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template<<class T> void List  ::add(T&)

{
template<class T> void List<T>:remove{T&)
{
7 I
}

Trong truong hgp ciac ham cta 16p chi xit 1§ trén mét bién
duy nhét, mot class template khi khai bao ludn duge bit diu
bang tit khéa template va dudc tiép theo bing <class T>. O day T'
la loai dit liéu duge khai bao nhung chua xéc dinh kiéu va sé
duge thay bing cac bién cu thé khi khéi tao d61 tugng. Néu bién
T nay bi bd qua khi khai bao class template, trinh bién dich
Borland C** ciing khong than phién vé diéu nay ngoai viéce co thé
thong bao mot nhéc nhé nao d6 (warning message). Mot didu cdn
luu y can phdi phan biét hai khai niém class template va
template class. Thult ngi class template duge dung khi khai bao
16p trong khi thuat ngi template class lai duge dang khi khéi tao
mét d61 tugng véi mot kidu di lidu cu thé. Viée tao mt templaie
class ena 18p List ¢6 thé dude mé ta théng qua vi du sau:

void main()

{

280



List<long> phone_numbers;
List<char*> club_nembers;
static long number = 123456,
phone_numbers.add{number);
static char* name = “Vidu",
club_member.add{name);

}

Dé dang nhan thay 14 trong ham main 6 hai d61 tugng cla
l6p véi cae kicu dii Héu khac nhau. Phone_numbers cho phép
lam viée vo1 dit 1igu thude loai Long trong khi club_member lai
cho ta lam viée véi dit liéu thude kiéu char®.

Class template ¢é thé dugc khai bao vdi nhiéu tham s&
truyén. Diéu nay duge md td théng qua vi du 7.27.

Vi du 7.26

#include<stdio.h>

template <dass T, int i, char* cp> class Myclass

{
T* object;
char* title;
int size, length;
public:
Myclass();
Mydass(nit);
int foo{char*)l
h
{/f Dinh nghia cdc hiam thanh phén.
template <class T, int i, char* ¢p>
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Myclass<T icp>::Myclass()

{
/1 8¢ dung cic bién duoc khai bio trong class template.
title = ¢p;
size = i;
object = new T(};
}

template <class T, int i, char* ¢p>

Myclass<T,i,cp>::Myclass{int x)

{

length = i;

title = ¢p;

size = x;

object = new T();
}

template <class T,int i, char* string>
Myclass<T,i,cp>1.Foo{char* cp)

{

return atoi{cp);

}

Class template Myclass duge khai bao vdi 3 déi s6 thude
kiéu class T, int v char®. Cin luu § ddy 1a cac d6i s8 cia 16p chd
khéng phai 1a d6i s& cha cac ham thanh phan cta 16p. Cac déi s&
nay chi duge phép st dung bén trong cac ham thanh phan caa
class template.

Class template Myclass c6 thé duge sit dung trong vi du
duéi day:
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class List{ } ;

void main()

{
Myclass<in,5,"Wha"> x{2);
Myclass<float, 100, What"> y(3};
Myclass<List,100,"Where"> z(),

}

7.3.10.2. Class template véi nhiéu bién thudc kiéu chung
{generic type)

Trong cac vi du trén cé thé nhan thay vige khai béo class
template chi dudc gidi han véi mot bién thude kiéu generic. Trén
thyc t& s§ lugng cae bién nay khéng han ché&. Viée khai bao
nhidu dsi sé thude kiéu generic khong c¢é gi phic tap, vi vy xem
vin dé nay nhu mot bai tap nhé danh cho ban doc.

7.3.11. Haim mau (Function Template)

Khai niém vé template khong chi duge giéi han bdi 16p ma
con ¢6 thé duge stt dung cho ham. Vige st dung function template
56 cho phép xay dung nén cac ham cé thé 1am viéc véi cac kidu déi
56 truyén khac nhau tiy theo titng trudng hdp cu thé. D& tim hiéu
v& khéi niém function ching ta hay xét vi du vé viée tim gia tri
16n nhét cha hai s5. Trong ngdn ngii C, vin dé nay duge giai
quyét bang hai phuong phap st dung macro va ham.

St dung macro, viéc tim gia tri 16n nhét cia hai 58 ¢6 thé duge
thuc hi¢n thong qua dong lénh : #define max(a,b) (x>y) ? X ¥).
Viée stt dung macro tuy don gian nhung ¢6 mdt han ché 1a khéng
cho phép trinh bién dich kiém tra kiéu cua cac tham s6. Diéu
nay c6 thé giy ra phién phic néu sit dung macro &8 tim gia tri
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1én nhét cia cac kidu dit liéu khong thich hop (ching han kiéu
char).
Viéc tim gia tri 16n nhat cla hai s8 ¢6 thé duge thyc hién

théng qua viéc dinh nghia mét ham:

int max({int a, int b)

{

return a=>b 7ab;

}

Viéc st dung ham tuy vay lai phat sinh mét diéu han ché la
chi duge phép lam viée vdi céc kiéu dit lidu d& duge dinh nghia.
Chéng han khéng thé si dung ham int max(...) dé tim gia tri lén
nhit eda hai s6 thude kidu double. P& thye hién dude di€u nay
cAn phai dinh nghia mét ham khéc:

double max{double a, double b)

{

return a>b?ab;

}

Ngoai viée tim gia tri 16n nhat ctia hai s0 thude kiéu double,
ham double max(...) con c6 thé st dung dé tim gia tri 16n nhat
ctia hai s6 integer - cac s6 c6 thé chuyén kiéu 1én dang double.
Tuy vay ham nay lai khéng cho phép lam viéc véi céc loai dii
liéu khace nhu con trd, cdu trac va déi tugng cta 16p.

D& gidi quyét cac vin dé nay, C** dua ra mdt khai niém méi:
function template. St dyung function template, ham max c6 thé
duge khai bao nhu sau:
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template<class T> T max(T a, Th)

{

return a=b? ab;
}

Viée khai bao trong trudng hgp nay ciing duge bit déu vai
ti khéa template, mdt tit khéa méi dude sit dung trong C**. Sau
tit khéa template, v6i <class T> ta da khai bao mét bién chua xac
dinh kidu (generic type), ma kiéu cfia né s8 dude xic dinh trong
qué trinh bién dich. Ham main ¢é st dung hai d61 s6 a@ va b véi
kidu T da duge khai bao trude va gla tri tra lai cua ham cling 12
kiu T. Nhu vay véi template function, ham max(...} bay gio da
c6 thé duge s& dung dé tinh gia tri 16n nhat cla hai dai lugng
cing kidu, cac dai ludng nay c6 thé 1a ciu tric, con trd, cae s§
thudc dang integer, thudc loai double v.v... Function template d&
duge dinh nghia & trén c6 thé dude st dung & vi du sau:

Vi dy 7.27

template<class whatever>

whatever max(whatever z, whatever y)

{
return x>y ? xy,;
}

void main(}

{

cout << “Max(3,5) 1a"<< max{3,5} << endl;

cout << "Max(‘3",’5") "< < max('3",’5') << end;
!
J

Khi mét ham kiéu template dude goi, trinh bién dich sé sinh

ra mot ham cu thé dé lam viée véi che loai dit liéu da dude xac
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dinh khi truyén tham s& cho ham template. Trong trudng hgp
nay xhéng cé mdt phép chuyén kiéu nao cAn phai thuc hién. Tuy
vay khi truyén déi 8, néu déi sd thit nhit thude kidu integer thi
481 s6 th( hai ciing phai thude kiéu integer, néu ddi 6 thit nhat
thude kidu double thi d6i s6 thit hai ciing phai thude kicu double.

Viéc st dung template function sé tranh cho ngudi lap trinh
phai viét nhiéu ham khac nhau, tuy ching cing thuc hién mét
cong viée gidng nhau nhung lai trén céc loal dit igu cé kiéu khac
nhau. Cing nhu cac ham khac, function template c6 thé duge
dinh nghia chéng:

Vi du 7.28

#include <stdlib.h>
int max(char* a, char* b)

{

int xy;
x = atoi(a);
y = atoi(b);

return x>y ? Xy,
)
Trong trudng hdp nay, khi ham max(char*, char*) duge goi,

trinh bién dich sé khong st dung template function vi mot ham
tuong ing di duge dinh nghia.
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Chutong VI

TINH THUA KE

Mét trong nhiing dic diém cia cac vat thé séng la kha nang
¢6 thé sinh ra con cai véi nhitng dac diém gidng té tién cua
chiing. Tao héa tir hang ngan ty nim da xay dung nén cudc séng
nhu ching ta da bift véi su truyén ba cac dac diém ti th& hé nay
qua cac thé hé khac, diy chinh 1a két qua cua su k& thia. Khong
c6 bat clit st sdng nao, du don gidn hay phite tap ma khoéng cé
tinh thia ké.

Né&u trong cudc sdéng su ké thita dem lai nhiéu bat ngs thu
vi thi trong viéc thiét k& cic phin mém né cing dua lai rit
nhiéu lgi ich nhu viée sit dung cae chuong trinh di c¢6 sin cho
cac cong viée thist k& méi nhdm lam gidm bét mic do phic tap
cua cac chudng trinh duge viét ra. Y tudng nay duge xudt hién
trude nhiing nam 1960, 70 va d&a dem lai su phéat trién manh mé
trong k¥ thuat lap trinh. Tinh thita k& c6 thé néi 1a mét trong
chc dic diém riéng cia C™* va dem lai nhiéu kha ning 16n déi vdi
khai niém 16p. Trong C** thuat ngii thita k& chi duge 4p dung
cho 16p va cac khai niém ¢6 lién quan. Cac bién khéng thé thua
k& tit cac bién khac va ham cang khéng thé thita k& tit cAc ham
khac.

Tsnh thita k& cho phép ta cé thé ti€p tuc hodc md rong véi
mot kha niang khong han ché déi véi mét 16p ndo d6. Xuit phat
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ti mét 16p don gian, cd thé nhan dugc nhing 1dp tuy don gian
nhung lai ¢é thé bao ham céc su kién va dit lidu ¢ miic 46 phic

tap cao hon va van cho phép dé dang sita d6i va kiém tra 161
(Debug).

Su dot pha chinh trong céc chudng trinh viét bdng C** la ¢
viéc phat trién cac 16p dé giai quyét cac van dé duge dat ra. Cac
16p nay dude xay dung va phat trién tir nhiing 18p cd s6 don gian
thong qua tinh thita ké. M&5i mét 16p thita k& mot 16p trude doé sé
c6 thé sit dung tét ca cac ddc tinh cha 16p nay cong thém cac dic
tinh mdi riéng cna né, Mat chudng trinh ¢6 thé c6 hang trim ldp,
tuy nhidn tit ca cac l6p nay déu bAt ngudn tit mot s 1dp ca s6
ndo d6. C* khac véi cAc ngdn ngil 1ap trinh khac hai dic tinh
khéng cho phép thita k& don ma con cho phép thita k& boi. Véi
d4c tinh nay mét 16p b thé dude thita k€ tit mot hodc nhiéu 16p
khéc trong cung mét thoi didm va do do c6 thé thita k& tat ca cac
dac diém chia tat ca cac 16p nay.

Dé& bt ddu nghién ciu vé tinh thita k&, hay xét vi du sau:
class Box{
pubtic:
int width,height;
void SetWidth{int w) { width = w}
void SetHeight{int h}{ height = ;}
h
class ColorBox:public Box{
public:
int Color;

void SetColor(int ¢) {int c) { color = ¢;}
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Trong C**, 16p Box duge goi 1a 18p co s& (Base Class) cua 1dp
ColorBox.

Lép nay dén lugt minh lai duge goi 1a 16p dan xuat (Derived
Class) cua Box. Céc 18p co s6 nhiéu lac cling duge goi 1a clc lop
cha. O vi du trén, trong I1ép CelorBox chi dinh nghia mét ham
SetColor, tuy vay 16p nay vén cé thé sit dung hai ham SetWidth
va SetHeight ctia 16p Box do tinh thia k& Hai 1dp trén c6 thé
dude st dung trong chuong trinh chinh sau:

Vidu 8.1

ColorBox cb;
void main()

{
// Slr dung cdc ham thanh phédn trong ColorBox;
ch.SetColor(5); // Khong thiva k€.
cb.SetWidth(3); // St dung ham thira ké.
¢cb.SetHeight(50); // Sir dung ham thira ké.

}

Chu ¥ réng cac ham din xuét duge s dung giéng hét nhu
cdc ham binh thudng khac. Ldp ColorBox tham chi khéng dé cap
dén vin dé cac ham SetWidth va SetHeight 12 cAc ham thita ké
khi goi. Su giéng nhau nay 1a mdt diéu dic biét trong C**. Véi
ddac diém nay cha 16p, khi goi mdt ham ta s& khéng can quan
tdm d&n ham d6 c6 phai la ham thita k& hay khong vi ca hai
cach goi ham déu giéng nhau.

8.1. THUA KE DON (SINGLE INHERITANCE}
Mot 16p ¢6 thé thita ké& céc dac diém i nhiéu 1dp khac nhau.
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Trudng hgp don gian nhat si dung tinh thia ké 1a thita k& don
(thita k& tit mét 18p duy nha't). Hau hét cac quy téc cha thita k&
don déu c6 thé st dung cho thita k& bdi (Multiple Inheritance).

Khi x4y dung mét 16p mdi trong chuong trinh, cdn phai xem
xét cé nén st dung mét 16p nao d6 da tdn tai lam 16p co sé caa
l16p méi hay khéng. Théng thudng cin phai chon nhing 16p eé
chita nhiéu dae tinh (dit liéu hodc ham) ma l6p méi cAn phai st
dung. Cac 16p nay 1a nhiing 1dp thich hgp nhét bdi vi 16p mdi cé
thé thita hudng nhiing dic tinh cdn thiét va loai b6 nhiing dic
tinh khéng can sit dyng théng qua viéc dinh nghia chéng cac
ham dé.

Cling nhu trong cudc sdéng, khéng phai moi th¢ trong C**
déu c6 thé duge truyén qua tinh thiia k& Cu thé cac trudng hap
sau ddy khéng cho phép st dung tinh thita ké&:

+ (Constructor,

e Destructor.

* Céc toan tit mdi do ngudi sti dung dinh nghia (New user
operators).

* Cac toan ti gan do ngudi st dung dinh nghia (New
Assignment User operators).

* Quan hé Friend.

Céc 18p dan xuft ty dong goi constructor cia 16p ¢ sd khi
cac 16p din xuit d6 duge thé hién. Tuy vay sau khi cac 16p din
xufit duge thiét lap thi constructor cha 16p ¢o s ciing thuc hién
xong vai tro cua minh. Nhu vay c6 thé néi ring 16p din xuit
thita k& constructor cha 16p cd sd nhitng viée goi cac constructor
nay khéng duge thyc hién rd rang trong 16p ddn xuit nhu cac
ham thira k& khac. Hay xét doan chuong trinh sau:
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class Parent{
int value;

public:
Parent() { value =0;}
Parent(int v){ value =v;}

I
class Child:public Parent{
int Total;
public:
Child(int t} { Total =t;}
void SetTotal(int t);
b
void Child::SetTotal{int 1)
{
Parent::Parent(i);
// Sai vi khong thé thira k€ Constructor cba 16p co sd
Total =t
}

Ciing nhu constructor, viéc goi rd rang mét destructor 1a
khéng dude phép trong chudng trinh. Destructor s& duge ty déng
goi cho d6i tugng k&t thic cong viée vara khéi pham vi clia nd.

Quan hé Friend khong ¢6 tinh k& thira. Didu nay ciing giong
nhu trong thuc t&: ban cia bs me khéng nhét thiét phai la ban

clla con v.v.

8.1.1. Cac mifc dé truy nhap dé&n 18p co sd (Access Levels
To Base Class)

Khi mét 16p duge dan xudt tit mdt 16p co sd, tét ¢a cac kidu
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dit ligu ciing nhu ham s6 duge khai bao public trong 1ép co s tu
déng trd thanh private trong I6p din xudt. Vi du:

class First
{
private;
int x;
public:
int y;
public:
void Setvalue(int v.int u)
{
C XV
y=u
}

J
class Second:First
{
int total;
public;
void SetTotal(int 1) { total =t;}
b
- Trong doan chuong trinh trén bién y va ham SetValue cta
16p cd sd s& trd thanh cac thanh phan kiéu private cta 1dp
Second. Quyén truy nhap (access modifier) ctia 16p din xuat dén
céc phén td trong 16p ¢o sd tuy vay c6 thé dé dang duge thay déi
néu ta chi ré cac mic 46 truy nhap d6. Khi d6 1dp din xuit c6
thé duge khai bao theo cach sau:
class Second:access modifier First
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trong d6 access modifier c6 thé 12 public hoac private.

Nhu vay access modifier duge st dung dé thay 361 quyén
han truy nhap cta 16p dan xudt dén cac thanh phin méa né duge
ké& thita. Mc d9 truy nhap nay duge chi ré trong bang 8.1. tuy

thude vao access modifier duge s dung.

Khi cén viét mot 16p din xust tit mot 16p khac da ton tai,
ngudi 1ap trinh cin phai hiéu rd quan he giita 16p co s6 va lép
dan xuét. Mite d6 truy nhip clia eac 16p din xudt dén cac thanh
phan cta 18p cd 53 cAn phai duge luu ¥ khi st dung tinh thita k&,
Cac mdc d6 truy nhap dé&n cac thanh phan cla 18p ¢d 4 ¢6 thé
hoan toan khac nhau trong 1p dan xudt va 18p co sd. Mot 1p cé
thé duge din xuit tit mot 1dp co sé véi hai mie dd truy nhéap
- khac nhau: public va private, trong dé private 124 mfc truy nhip
ngam dinh. Véi mite dé truy nhap private, tit ca cac thanh phin
trong 16p co 86 thude kiéu public va protected déu duge chuyén
thanh private trong 16p dan xuit, trong khi ciac thanh phéin
thude kidu private trong lép co sd van gid nguyén mic df truy
nhap cla né va do d6 lIép dan xuat s& khéng ¢é quyén truy nhap
dén chiing. V6i mitc d6 truy nhap 1a public, 16p din xuit vin
khong €6 quyén truy nhap dén tit ca cic thanh phan khic thude
kiéu public va protected vin gii nguyén mic d6 truy nhép caa

chiing trong 18p dan xuit.
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Bang 8.1

MUc truy nhap Access Modifier

trong 18p co sé

Quyén truy nhap dén cac
thanh phan trong 16p cg sd

public public public
private public khong truy nhap dudc
protected pubiic protected
public private private
private private khang truy nhap dugc
protected private private
To6m lai:

Khi cac thanh phan cta 18p co sd dude khai bao theo
kiéu private, cac thanh phén nay chi dude phép truy
nhap dén ngay bén trong 16p do.

Khi cac thanh phin cla 16p cd sd duge khai bao theo
kidu protected, cée thanh phin nay chi dude phép truy
nhéap dén ngay bén trong 16p co s6 va cac 16p khac dan
xudt ti no. '

Khi cac thanh phén cta 16p co s6 duge khail bao theo
kidu public cac thanh phéan nay sé dude phép truy nhap
d¢n ngay bén trong 1ép c¢o sd va cac 18p din xuat ciing
nhu & bén ngoai cac 16p dé.

(6 thé xem xét cach sit dung mitc d6 truy nhap théng qua

moét s6 vi dy sau:

class Second: public First
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Theo cAch khai bdo nay thi cac thanh phén public trong
First s& tré thanh public trong Second, cac thanh phén protecd
vln giil nguyén muc dé truy nhép trong khi cac thanh phén
thude kiéu private trong First thi Second khéng duge phép truy
nhap dén. Mét vi du khac:

class Second: private First

{

3 day cac thanh phan public va protected trong First sé trd
thanh private trong Second, trong khi tt ca cac thanh phan
thude kiéu private trong First thi Second khéng duge phép truy
nhap dén. '

8.1.2, Goi Constructor cuia 16p ¢d s&

Khi mét 1p din xuét duge thé hién, constructor cia 16p co
58 cing phai duge thye hién, Théng thudng constructor mac dinh
clia 18p co s s& duge goi mat cach tu dong. Trong trudng hgp cin
phai thuc hién constructor cua lép co 86 véi cac tham s8 truyén
ta phai dung phép khai bao dac biét. Vi dy dudi diy s&€ minh hoa
cho van dé nay:
Vi du 8.2
class First{
int a,b.¢;
public:
First(int x, int y, int 2){ a=x;b=y,c=2z;}

int GetA( )
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return a;
}
int GetB( )
{
return b;
}
int GetC( )
{
return c;
}
7
class Second:public First{
int value;
public:

Second(int d):First(d,d+1,d+5) { value = d;}
Second(int d, int €);
int GetValue( ) {return value;}
b
// Binh nghia Constructor Second(int d, int €)
Second::Second(in d, int e): First(d,e,13};
{
value = d+e,
}
{/ Ham chinh trong chuong trinh
#include<iostream.h>
void main()

{.



First F(1,3,5);
cout<< “Cac thanh phén di liéu ctia F"
cout<"in a="<< F.GetA{ )<< “b ="<< F.Get( )<< “c="<< F.Get(( );
Second 5(5);
cout<<< “Cdc thanh phan dir liéu caa lop 5,
cout<< “\n a="<< S.GetA{ }<< "b=" <<S.GetB{ )<< *¢="
<<5.Get({ )<< "value=" << SNalue( );
Second 51(1,4);
cout<< * Cac thanh phan dit liéu cta 1gp S17;
cout<<t "\n a="<< 51.GetA{ )<< "b=" <<S51.GetB( J<< ="
<<51.6et({ )<< "value=" << 51 Value{ );

Sau khi ham main duge thyc hién thi trén man hinh sé
xuéit hién két qua sau:

Céac thanh phan dit liéu caa F

a=1 b=3 ¢=5

Cac thanh phan dit lidu ca S

a=5 b=6 ¢=10 value=5

Cac thanh ph_éin dit lidu cia S1

a=1 b=4 ¢=13 value=5

Trong vi du nay, constructor Second: :Second(int) duge khai
bao theo kiéu inline béi vi viéc dinh nghia ham duge thyc hién
ngay bén trong l6p. Trong ca hai truong hgp st dung inline hoic
non-inline constructor thi cac constructor cua 1ép cd s¢ déu duge
truyén tham s& va thuyc hién trude khi constructor eta 1ép thita
k& duge thuc hién.

Hay xét vi dy khac mé ta vé sy dan xuit cia mét 16p tit mot
16p khac bang vi du vé xdy dung mét chudng trinh dd hoa trong
C**. Trudc tién ta hiy dé ciap dén mot 16p don gidn nhat caa tat
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c& chc dfi tugng trong k¥ thuat db hoa - 16p Location. Lop nay
dinh nghia vi tri cia mot diém trén man hinh.

Thém vao dé, néu dé ¥ ¢6 thé nhan thdy rang mot diém trén
man hinh s& duge dic trung bdi hai thong tin: vi tri clia diém
(théng qua 16p Location) va cach mb ta diém d6 trén man hinh.
Viée mo ta diém trén man hinh luén duge gin lién véi trang thal
ctia difm 46 - nhin thiy hoac khéng va néu nhin thay thi mau
g1). Trong hai thong tin nay thi vi tri clia diém 14 cd s nhdt -
khéng cd diém nao cé thé duge hién thi trén man hinh néu
khong xac dinh duge vi tri cua diém d6. Bdi vi tdt ci cac 46l
tugng dé hoa déu duge xay dung tir cac didm do d6 ching ta cAn
xdy dung lép Point (xdy dyung mot diém trén man hinh) dang
chung cho tit ca cac &61 tugng do. V8 phan minh, t4t ca cac diém
déu phai dude xac dinh tit mdt vi tri trén man hinh do dé chdng
cAn dugce din xudt tit 16p Location. Ldp nay sé chita théng tin vé
cac toa 46 X, Y cia mit diém trén man hinh. Khai bao caa hai
¥ép Point va Location duéi day dugde chda trong File tigu dé
point.h.

/i Point.h cé chia hai lap:

/{ Lap Location md ta toa d§ X, Y cia mét diém trén man hinh

{{ Lop Point md ta trang thai cia diém trén man hinh: tdi-sing
enum Boolean {false, true};

class Location {

protected:
int X;
int Y;
public:
Location{int InitX, int InitY);

298



int Getk{);

int GetY();
h
class Point: public Location{
protected:
Boolean Visible;
pubfic:
Point{int InitX, int InitY});
void Show();
void Hide();

Boolean IsVisible();
void MoveTo{int NewX, int NewY};
h
Trong vi du nay Location 12 16p co s& va Point 14 16p dan
xudt tit 16p d6. Hai 16p nay dugc déng géi trong mét File dé tién
cho viée sit dung chiing trong khi phat trién chudng trinh. Lép
Point dude dan xuit ti Location vé1 miuc df truy nhap public vi
vay Point c6 thé truy nhap dén cdc thanh phin X, Y kidu
protected trong 16p Location. Ngoai viée thia ké cac ham thanh
phan GetX() va GEtY() trong Location, Point con c6 thém cac
ham thanh phén khac;
" Ham Show() - Hién thi mét diém trén man hinh.
Ham Hide() - An diém trén man hinh.
Ham IsVisble() - Tra lai trang thai cia diém trén man hinh.

Ham MoveTo() - Di chuyén diém trén man hinh.

Dé md ta mdt diém trén man hinh, tuy vay cin phai dua thém
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mét dic tinh niia cia didm - d6 1a diém duge phat sang hay khéng.
Dic tinh nay duge md ta théng qua di li¢u thanh phéan Visible kiéu
protected trong 1dp Point. Bign nay sé ¢ gia tri bing 1 khi diém
duge phat sidng va béng 0 trong trudng hop ngude lai. Nhu vay
Visible c6 thé duge dinh nghia thuan tién nhat théng qua dit héu
kidu enum:

enum Boolean {false, true};

Dudi day la dinh nghia cha cic ham thanh phén cla ca hai
16p. T4t ca cac dinh nghia nay duge thyc hién trong File
Point1.Cpp.

/# Point1.cpp chita dinh nghia cla hai I6p Location va Point

#include “point.h”

#include <graphics.h>

/{ Céc ham thanh phdn cta 16p Location

{.ocation::Location(int InitX, int InitY)

{

X = Initx;
Y = IntY;
1
Location::GetX (void)
{
return X;
!
Locaticn::GetY {void)
{
return Y;
}

J{ Cac ham thanh phén cla 16p Point
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Point::Point{int InitX, init InitY):Location{InitX, [nitY)

{
Visible = false; // Khong hién thi diém khi khéi tao
}
void Point::Show(void)
{
Visible = true;
putpixel(X,Y,getcolor( });
// Hién thi diém, sir dung mau ngdm dinh;
}
void Poin::Hide({void)
{
Visible = false;
putpixel{X,Y,getbkcolor( )};
)
Boolean Point::IsVisible{void)
{
return Visible;
}
void Point::MoveTo(int NewX, int NewY)
{
Hide( ); // X6a diém trén man hinh
Y = NewX;
X = NewY,
Show ( }; // Hi€n thi diém & vi tri méi
}

Dudi ddy la chuong trinh st dung hai 16p trén dé vé cac
diém trén man hinh. Chuong trinh nay duge luu trong file
PIXEL.CPP.
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Vidu 8.3 _
/I PIXEL.CPP dugc bién dich ciing POINT.CPP
#include <graphics.h>
#include <conio.h>
#include “point.h”
int main(}
{
/f Khai tao dé hoa
int graphdriver = DETECT,;
int graphmode;
initgraph (&graphdriver,&graphmode."C:\\BorlandC\W\Bgi *);
Point APoint{100,500); // Khdi tao di€m X,Y & toa do 100, 50
APoint.Show( }; // Hién thi diém
getch( }; // Chdt g6 ky tu tir ban phim
APoint Hide({ ),
getch ( );
closegraph( };
return Q;

}

C6 thé st dung 18p Location va Point nhu céc 18p cd sd aé
x4y dung lén cac d6i tugng d6 hea khéc nhu dudng tron, hinh
vudng v.v. Doan chudng trinh duéi day c6 st dung lép Circle, 16p
nay dude phat trién tit hai 18p Location, Point va dung dé vé
duong tron trén man hinh. Ldp Circle ¢é chita cac dit 1igu va cac
ham thanh phéan sau:

Radius: Ban kinh dudng tron;

Show(): Hién thi dudng tron,;
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Expand(): Téng béan kinh;
Contract(): Giam ban kinh;
MoveTo(): Di chuyén dudng tron.
Vidu84
J{ CIRCLE.CPP - File chifa khai bio, dinh nghia va
/f sl dung 16p Circle
/f Link cung véi file Point1.0bj
H#include<graphics.h>
#include "pointh"
#inciude<c0nio‘h>
class Circle: Point
// Thira k€ tir Point va Location v6i myfc truy nhap private
{
int Radius;
public:
Circle(int InitX, int InitY, int InitRadius);
void Show(void),
void Hide():
void Expand{int ExpandBy);
void Contract(int ContractBy);
void MoveTo(int NewX, int NewY);
b |
// Dinh nghia cdc ham thanh phén cta 16p Circle
Circle::Circle(int InitX, int InitY, int initRadius):
Point{InitX, intY)
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Radius = InitRadius;

}
void Circle::Show(void)
{
Visible = true;
circle{X,Y,Radus);
}
void Circle::Hide(void)
{
unsigned int TemColor;
. /{ Bién tam dé ghi lai mau hién thi
Temcolor = getcolor( ); // Luu mau hién thii.
setcolor(getbkeolor( )};
// Thiét 1ap mau v€& gidng mau nén.
Visible = faise;
circle(X,Y,Radius);
// Xéa duémg tron - v& bang mau nén.
setcolor{TemColor); // Khoéi phuc lai mau vé cii.
}
void Circle::Expand(int ExpandBy)
{

Hide{ ); // X6a dudyng tron cii

Radius +=ExpandBy; // Tang ban kinh

if(Radius < Q) // Khong sir dung bdn kinh <0
Radius =0;

Show{ ) /f VE dudmg trdn méi.



}

void Circle::Contract(int ContractBy);

{
Expand(-ContractBy);
}
void Circle::MoveTo(int NewX, int NewY)
{
Hide(); // X6a dutmg tron cii
X = NewX; // Thi€t 1ap vi tri méi
Y = NewY;
Show( }; // V& dudmg tron méi
}
int main{ )
{

// Khai tao d6 hoa

int graphdriver = DETECT;

int graphmode;

initgraph (&graphdriver, &graphmode,
“C\\BORLANDCWBGI™);

Circle MyCircle(100,200,50);

MyCircle.Show( );

getch( );

MyCircle.MoveTo(200,250):

getch{ J;

MyCircle.Expand(50);

getch( );

MyCircle.Contract{75);
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}
void Circle::Contract(int ContractBy);
{
Expand(-ContractBy);
}
void Circle::MoveTo(int NewX, int NewY)
{
Hide{); // X6a dubmg tron cii
X = NewX; // Thiét 1ap vi tri méi
Y = New;
Show( ); // V& dudmg tron mai

}

int main{ )

{
{/ Khai tao dé hoa
int graphdriver = DETECT;
int graphmode;
initgraph (&graphdriver, &graphmode,

“C:\\BORLANDCWBGI™);

Circle MyCircle(100,200,50);
MyCircle.Show( );
getch{ );
MyCircte. MoveTo(200,250):
getch{ );
MyCircle Expand(50);
getch( );
MyCircdle Contract(75);
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getch({ );
closegraph{ );
return 0; }

Nhu da dé€ cap dén & trén, khi mot ddi t(rqmg cita mét 1dp
din xu#t duge thé hién thi viéc truyén tham sé cho constructor
cua 18p eo s6 phai duge thuc hién. Trong mét vai trudng hop, tuy
vay khi @6 mdt vai thanh phan di liéu cta constructor cd sd ¢cé
thé chua dude khdi tao. Trong trudng hgp nay C* sé giai quyét
vin dé d6 ra sao. Ching ta hay xét vi du duéi day:

Viduy 8.5

#include <stdio.h>

class Next{

public:
char* String;
Next(char* cp) {String = cp;}

h
class Last: public Next
{
int vaiue;
char name{30];
public:
Last(int d);
bi

// Dinh nghia Constructor ctia 1dp Last
Last::Last(int d):Next{{char*)0}
{

sprintf{name,"%d",d);
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value = d;
{// Khai tao bién ciia co s&
String = name;}

Qua vi dy trén ta nhan thdy, constructor Lase: Last(int)
dang chd dgi dé truyén con tro kidu ky tu cho 18p co s5. Tuy vay
con tro dé lic nay ¢on chua dude khdi tao, do vay Last: Last(int)
bit bude phai truyén con tré Null dé hop thie héa viée goi
constructor cua 16p co sd bén trong than cha 16p din xuit. Viac
khdi tao con tré duge tién hanh bén trong than constructor cua
16p dan xudt va qua d6 s& khai tao 16p co s6.

Phudng phap trén khéng thé thuc hién dude trong cac
trudng hop sau:

* Tham s& dang chd doi laj duge dung dé khdi tac cae
thanh phan khac hosic duge ding nhu cac tham sé
truyén cia ldp khac.

* Tham s6 dang chd dgi duge khéi tao duge khai bio theo
kiéu private trong lép ¢d s6 (chi ¢6 thé tri hoin viée khéi
tao eac thanh phan kiéu public hose protected).

8.1.3. Ldp hat gidng (Seed class)

Céc 1dp trong C** dugc thiét k& gé thye hién mét mue dich
nao dé va théng thudng tir cac l6p cd s6 dén cac 19p dan xudt,
mitc d§ phitc tap cla chdng ngay cang tang. Mgt trong cac
muc dich cua viée dan xuét mét lop tir mét 16p khac 1a dé
tranh viéc triing lap khi viét chudng trinh. Khi ¢6 nhiéu I6p
khac nhau duge dan xuit tir moét 16p khac thi 16p cd s6 nay
thudng rat don gidn va né thudng chida cac dic diém chung
cua tdt ca cac lép din xuil. Cac 16p m& muc dich duge xay
dung chi nham chia sé céc doan méa cho cac lép din xuAl duge
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goi 1a cac 1p hat gidng (seed class). CAn luu § 12 mac du cac
16p nay khéng cin phai thiét k& nhu mét 15p tritu tugng {xem
chuong X) nhung viée si dung dé khoi tao cac doi tugng ciing
hau nhy khéng dem lai 1gi ich gi trong khi xfy dung chudng
trinh. Hay xét doan chudng trinh sau:

class BookSelt
{
int color;
int width, height;
int shelves;
public:
BookSeif(int, int, int, int);
int GetColor( ) { return color}
int GerWidth ( ) { return width;}
int GetHeight( ) { return shelver;}
|5
class Desk

{

int color;

int width, height;

int drawers;

int material;

public:

Desk(int, int, int, int);
int GetCalor{ } { return color:}
int GetWidth( ) { return width:}
int GetHeight( ) { return shelves;}
int GetDrawers( ) { return drawers;}
int GetMaterial( ) { return material;}
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b

BookSelf::Bookself(int ¢, int w, int h, int s)

{
color =¢;
width = w,
height = h;
shelves = s;
}
Desk::Desk(int w, int h, int ¢, int d, int m)
{
width = w;
height = h;
color = ¢;
drawers = d,
material = m
}

Boan chudng trinh trén cé hai 18p: BookShelf va Desk. Hai
16p nay c6 rat nhidu dic diém chung nhung vén t6n tai cac diém
khac nhau giia chiing. Constructor cua BookSelf c¢6 bén d61 sd
trong khi constructor cua Desk lal c6 nim déi s6. Thém vao dé
thit ty xufit hién clia cac d6i s6 trong hai constructor nay cing cé
nhitng diém khac nhau. Dé tranh viét lai cac didm duge xem 1a
giéng nhau gida hai 16p, ta c6 thé xay dung mdt seed class - 16p
Furniture.

Vi du 8.6

// Lip hat giong - Seed class
class Furniture

{

int color;
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int width, height;
public:

Furniture{int, int, int);

int GetColor () { return color;}

int GetWidth(} { return width;}

int GetHeight{) { return shelves;}
b
Furniture::Furniture{int ¢, int w, int h)

{

color = ¢;
width = w;
height = h;

}

class BookSelf: public Furniture

{

int shelves;
public:
BookSelf{int, int, int, int);
int GetShelves() { return shelves;}

%,
class Desk: public Furniture
{
int drawers;
int material;
pubfic:
Desk( int, int, int, int, int};
int GetDrawers() { return drawers:}
int GetMaterial() { return material;}
|5



BookSelf::BaokSelf( int ¢, int w, int h, int s) : Furniture(c, %, h}

{

shelver = s;

}

Desk::Desk{int w, int h, int ¢, int d, int m} : Furniture(c, w, h)

{

drawers = d;
material = m'
}
void main()
{
/7 Sir dung hai 16p dan xuat
Desk d{1, 2, 3, 4, 5);
BookShelf b(10, 11, 12, 13};
}

8.1.4. Chuyén kiéu giita cac 16p

Xét hai 16p sau:

class A{..... };
“class B:public A
{

I3

Bdi vi 1dp B 1a ldp din xudt tit A do d6 B duge thiua ké cac
thanh phin cia A ma mitc db truy nhap cho phép. Nhu vay ta cb
thé xem B 12 mdt class 6 cdp cao hon A va do do ta ¢d thé thuc
hién viéc chuyén kiéu tit 16p B sang 16p A. Tuy vay diéu ngudc
lai 1a khong duge phép.
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Vi du 8.7

void main()

{
A

Bb;
A* ap;
B* bp;
/{ Cho phép thuc hién viéc chuyén kidu tir b sang a
a=h;
ap = bp; // cho phép.
// Khong cho phép thuc hién viéc chuyén kidu tir a sang b
b=a;
bp = ap; // Khéng cho phép;
} .
Vi du sau minh hoa cho viéc chuyén kiéu gidta cac 16p qua
ham:
Vi du 8.8
void feo{A* object){ }
void main{}
{
A* ap;
B* bp;
foo(ap);
foo(bp);
}

Trong vi du nay, khi ham foo(bp) duge goi, trinh bién dich
sé& thuc hién viéc chuyén bp tir kidu B sang kiéu A va sau d6
truyén tham s& cho ham foolA* object).
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8.1.5. S dung pham vi trong lép

Theo nguyén tic sit dung ham chéng, trong C'* cace di liéu
v ham thanh phdn thude cic 16p khac nhau cé thé duge dat
ciing tén (tham chi ¢6 ciing déi s8 hosc kiéu clia cic d6i s§ trong
trudng hop ham thanh phan). Nhu vay trong mét kidu din xudt
c6 thé tén tai cac di hiéu va ham thanh phan tring véi cac dit
liéu va ham trong 1dp co s (trung tén, tring dai s8, trung kiéu
cua cae d8i s6). Trong trudng hop nay dé cé thé goi chinh xac
mot bién hoac ham thude 16p cd s6 tu modt ddi tugng thude 16p
dan xuft C** st dung toan ti pham vi (Scope Resolution).

Vidu 8.9
class A{
pubtic:
int foo(){ return 1;}
b
class B:public A{
public:
int foo(return 2;}
|3
void main{}
{
Aa;
Bhb:
int x = a.foo();
inty = b.foc();
}

Mbt s6 ngudi lap trinh thudng nham lan va khoéng xac dinh
duge gia tri cia y khi thue hién ham b.foo(). Lép B c6 2 ham
foo(). Mot ham duge thita k&€ tit 16p A vA mdt ham 14 caa chinh
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16p B. Trong trudng hdp trén x ¢6 gl tri 1a 1 va y cé gia tri 14 2.
Trinh bién dich da goi chinh xac cic ham tham chi cde ham do
tring tén nhau nhd st dung quy téc vé pham vi. Theo quy téc
nay thi néu tén cla cac bién hodc ham trong 1dp co s¢ duge khai
bao lai trong 16p din xuét thi tén trong 16p dan xuét sé& che
khuit tén tudng Ung trong 16p c¢¢ s8. Diéu nay ciing giéng nhu
khi stt dung pham vi ciia cic bién trong tiing vang v.v.

Tuy vay, trong C** ciing tén tai nhiéu di€u khac bigt. Ta c6
thé bit budc trinh bién dich “nhin” ra ngoai pham vi hién thdi
va truy nhap dén cac tén da bi che khu#t trong pham vi 46 bang
cach st dung cac toan tit pham vi (Scope Resolution Operator).
Céac bifn v ham dude goi trong bi che khuat cé thé dugc goi theo
cach sau:

<Tén lop::<Tén bién hodc ham>;
Poan mi sau s& minh hoa cho viée st dung toan ti pham vi:
class A

public:

int foe{}{ return 1:]
h
class B : public A{

public:

int foo(return 2;}

int f{}{ return Azfoo():}

/1 8l dung toan tit pham vi dé goi foo() thude A

3

Trong trudng hdp nay, khi goi ham B: f) thi ham foof) cua
16p A & duge goi va thuc hién. Viéc st dung toan i pham vi
khéng nhiing chi duge thyc hién bén trong mot ham thude mét
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8.1.5. SU dung pham vi trong 19p

Theo nguyén tac sit dung ham chéng, trong C* cac di liéu
va ham thanh phén thudc cac 1dp khac nhau cé thé dude dat
cung tén (tham chi cé cang déi s8 hoic kidu cla cac ddi so trong
truong hgp ham thanh phan). Nhu vay trong mot kiéu din xuat
c6 thé ton tai céc dii }iéu va ham thanh phan trang véi cac di
ligu va ham trong Idp co sé (trung tén, triang dai s, triung kiéu
cua cac d6i s8). Trong trudng hop nay dé cé thé goi chinh xac
mét bién hodc ham thude 16p cd sd tit mét dbi tuong thude 16p
dan xuat C** st dung toan tit pham vi (Scope Resolution).

Vidu 8.9
class A{
public:
int foo(){ return 1;}
b
class B:public A{
public:
int foo{return 2:}
ki
void main()
{
Aa
B b;
int x = a.foo{};
inty = b.fco();
}

Mot s& ngudi lap trinh thudng nhim lan va khéng xéac dinh
duge gid tri cia y khi thue hign ham b.foo(). Lép B ¢6 2 ham
foo(). Mot ham duge thita k& tit 16p A vA mot ham 14 cta chinh
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16p B. Trong trudng hop trén x ¢6 gia tri la 1 va y c6 gid tri la 2.
Trinh bién dich da goi chinh xac cidc ham tham chi cac ham d6
triing tén nhau nhd st dung quy tdc v& pham vi. Theo quy téc
nay thi néu tén cla cac bign hodc ham trong Iép cd sé duge khai
béo lai trong 16p din xudt thi tén trong 16p dan xuft s& che
khuit tén tudng dng trong lép ¢ sd. Didu nay cing gidng nhu
khi st dung pham vi cia cic bién trong ting vang v.v.

Tuy vay, trong C*™* cing tén tai nhiéu diéu khéc biét. Ta c6
thé b&t bude trinh bién dich “nhin” ra ngoai pham vi hién thoi
va truy nhap dén céc tén da bi che khuit trong pham vi d6 bang
cach st dung cac toan ti& pham vi (Scope Resolution Operator).
Cac bign va ham dude goi trong bi che khudi c6 thé dude goi theo
cach sau:

<Tén lép::<Tén bién hodc ham>;
Doan mi sau sé minh hoa cho viéc sit dyng toan td pham vi:
class A{

public:

int foo(){ return 1:]
|3
class B : public A{

public:

int foo(return 2;}

int f{}{ return A::foo();}

// Sit dung todn tir pham vi dé goi foo() thuoc A

b

Trong trudng hop nay, khi goi ham B: f{} thi ham foo() cua
16p A sé dude goi va thuc hién. Viée st dung toén tu pham vi
khéng nhing chi duge thyc hién bén trong mét ham thuéc mét
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1dp méa com ¢6 Lthé dude thuc hién trong thoi gian goi ham. Hay
xét vi du dudi day:

Vi du 8.10

void main()
{
B b;
B* b1 = newB;
int x = b.Axfoo();
// Str dung todn tir pham vi dé€ goi foo() thudc A
int y = b.foo();
int z = b1->Axfoo();
/{ Sir dung todn tir pham vi d€ goi foo() thudc A

}

Trong trudng hop chuong trinh cé st dung nhiéu mie d6
thira k& khac nhau, toan tl pham vi vin cho phép truy nhap dén
thanh phin cba bat et 16p cd s3 ndo. Hay xét cdu tric thira ké
sau va chudng trinh minh hoa cho cdu tric nay:

Ol E® €]

Hinh 8.1
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class A{
public:
_ int foo(){ return 1;}
b
class B:public A{
public:
int foo{}{ return 2;}
b
class C:public B{
public:
int foo(){ return 3;}
3
class D:public C{
public:
int foo(){ return 4;}
int f1{){ rerturn A:foo();}
/f Cho phép sir dung todn tir pham vi
int f2(}{ rerturn Bu:foo():}
/f Cho phép sit dung todn tit pham vi
int £3(){ rerturn C::foo();}
J// Cho phép sir dung todn nr pham vi
int f4(}{ rerturn D::foo{}:}
/f Cho phép sit dung todn tir pham vi

h
Clng vdi todn ti pham vi i, ta ¢d thé sit dung toan ti “.”
Vi du 8.11
class A{
public:



int value;

|

class B:public A{

{

public:
int count

i

void main()

{
Bb;
int i = b.count;
int j = b.Bucount;
int k = b.value;

int 1 = b.Auvalue;

}

8.1.6. M réong cac ham thita k&

Nhu ta da biét, mot trong nhiing nguyén nhén chinh dan
dén viée din xudt mot 16p tit mdt 1dp cd 54 1a do 1dp co 6 ¢b chiia
nhiéu ham hoac dit lidu ma 16p din xuit cdn st dung dén. Tuy
vay, dé ¢6 thé dap ling duge cac yéu cAu cua ldp din xult cac
ham ndy con caAn phai phat trién thém. Viée viét lai toan bd cac
ham dé trong l6p din xudt s& lam phi tén nhidu thoi gian. Dé
tranh van dé nay, C™ cho phép su dung lai cac doan ma cua
ham duge viét trong 1dp cd &6 qua viéec md rgng chung trong 1dp
dan xust. Didu nay duge thue hién théng qua viée dinh nghia lai
cac ham trong lép cd s & 16p din xudt. Hay xem xét doan
chuong trinh dung dé thiét k& mét hinh tudng (Ieon) cho mét nat
bam &n - tha (push - button).

class Box {

int left, top;
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int width, hight;

public:

Box{int |, int t, int w, int h)

{
// Khéi tao cic dif li¢u thinh phén clia 16p
left = I; top = &
width = w; hight = h;

;

void Display()

{

rectangle{left, top, left+ width, top + hight);
h

class PushButton {

int state;
Box* Qutline;
Box* Butten;
public:
PushButton{int px, int py};
void Display( };
~PushButton{ }
{ _
delete Qutline ;
delete Button;
}
I
PushButton::PushButton({int x, int y)
{

const int QUTLINE_WIDTH = 36:



const int QUTLINE_HEIGHT = 20,
const int BUTTON_WIDTH = 32;
const int BUTTON_HEIGHT = 16;
Qutline=new Box{x,y,OUTLINE_WIDTH, OUTLINE_HEIGHT);
int bx = x-+ (QUTUINE_WIDTH - BUTTON_WIDTH)/2;
int by = y+(OUTLINE_HEIGHT - BUTTON_HEIGHT}/2;
Button=new Box(bx,by, BUTTON_WIDTH,BUTTON_HEIGHT)
}

void PushButton::Display( )

{
Qutline->Display{ }:

Button->Display{ };
}

I.6p PushButton cin hién thi mét niat b&m. Nat bam don
gian chi bao gom hal hinh ch@ nhat duge 16ng vao nhau nhu
hinh 8.2:

Hinh 8.2
Trong 16p PushButton can phai xay dung ham dé thuyc hién
yéu ciu trén. Ham nay cAn phéi vé hai hinh chi nhat 6 kich
thude khae nhau. Thay vi phai viét lai cic cong vige nay, trong
16p PushButton ¢6 dinh nghia lai ham Display trong 16p cd sa,
ham nay c6 ciing tén vdi ham da duge dinh nghia trong idp co sd.

Ldp PushButton ¢6 thé duge dung trong vi du sau:
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Vi du 8.12

int main{ )
{
int gdrv = DETECT, gmode, Err;
initgraph(&gdrv, &gmode,"C:\\borlandc\ibgi"):
Err = graphresult{ );
if(Err 1= grOk)
{
cout<< "graphics error" <<end| :
grapherrormsg( );
cout << " press any key to haft" ;
getch( }:
exit(1};
}
PushButton Pb(30,40);
Ph.Display( };
getch();
closegraph( };
return 0;

}

Gia sl ring cung véi PushButton (niit bam), chuong trinh
can phai hién thj tiéu dé cta PushButton (tidu dé phan anh tac
dung cia nit nay). Nhu vAy cin s dung 18p PushButton cing
vdi mét ham khae ding dé hién thi chudi vin ban trong nut.,
Diéu nay sé& duge giai quyét néu ta tao méot 16p din xudt tix lap
PushButton va mé réng ham Display cho 16p d6. Lip din xuat
mé1 dude goi 12 PushButtonWithTile vi sé si dung ham
PushButton::Display() dé hién thi hinh tugng va sau dé sé viét
dong tiéu dé 1én trén hinh tuong d6. C6 thé hidu didn sy thira ké
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cua cac 10p théng qua cdu tric cdy ¢ hinh 8.3. Trong cfu tric cdy
nay, Text 14 mot 16p méi khong dan xuit tiY PushButton va ding
dé xudt mdt xau ky tu tai diém o toa dd (x,y).
Sau d4y la doan ma cua céc 16p:
class Text{
int x, y;
char *str;
int len:
public:
Text(int x1,int y1, char* string}
{
x=x1;
y =yl
len = strlen{string);
str = new char[len+1];
strcpy(str,string);

PushButton

PushButtonWithTile

—Text

Hinh 8.3

21NN 321



void Display( )
{

outextxy{xy.str);

|
class PushButtonWithTile;public PushButton{
Text *Title;
public:
PushButtonWithTile{int x, int y, char* title};
void Display();
~PushButtonWithTile() { delete Title}
b
PushButtonWithTile::PushButtonWithTile(int x, int y,
char* legend):
PushButton{x,y)

Title = new Text(x.ylegend);

void PushButtonWithTile::Display()
{
PushButton::Display( );
Title->Display{);
}
Ham main trong vi du nay duge viét lai nhu sau:
int main( )

{
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int gdrv = DETECT, gmode, Err:
initgraph{&gdrv, &gmode,"C:\iborlandc\\bgi");
Err = graphresult( };

if(Err 1= grOk)

{

cout<< "graphics error" <<end! :
grapherrormsq( );

cout << “press any key to halt" ;
getch{ );

exit(1};

}

PushButtonWithTile Pb(30,40,"0K")
Pb.Display{ );

getch();

closegraph( );

return 0;

}

t

Trong vi dy nay, ham dude md rong ciua PushButton 1a
Display() trong 1dp mdi PushButtonWithTile. Ham nay khong
chi v& nit bam (PushButton) ma con hién thi dong mé ta tac
dung cua PushButton nay. Trong 16p PushButtonWithTile, hAm
Display() cia 16p nay st dung toan td pham vi d€ truy nhap dén
cac ham Dislay() ¢6 ciing tén trong céc 16p c6 56 PushButton va
Text.

8.1.7. Thu hep tiac déng ctia cac ham thira k&

Céac 16p ¢ sé thudng chiia edc ham hodc dit liéu gin gidng

V61 cac ham va dit lidu ma 19p din xust c6 thé s dung. Goi la

323



gén gidng vi trong nhiéu trudng hgp céac ham trong 16p co s0 ¢6
thé chua dat duge yéu cdu cta Idp dan xuit. @ trén chiing ta da
xét trddng hop khi cAn md réng cic tac dfng cua cic ham nay
trong l6p d&n xuét. Trong trudng hdp cac ham trong 1dp co 88 ¢b
chita cic tac dong khéng cAn thiét trong 16p dan xudt, cac tac
déng nay can phai duge loai bd. Trong C*, cac 16p dan xuét cling
c6 thé han ché cac tac dfng cua 1p co s0 trén 10p clia minh. Dé
minh hoa cho diéu nay, hdy quay lai vi du trén v6i hinh dang
caa PushButton-méi khéng c6 hinh chil nhat ¢ bén trong.

Dé dat duge muc dich nay, rd rang PushButton: :Display()
cin phai duge thay ddi dé loai bo tac dong khéng cin thiét - vé
thém mét hinh ch@ nhat & bén trong. Cé thé thic hign diéu nay
néu st dung mét 16p mdi dAn xuédt t& PushButton - 16p
SimplePushButton. Trong trudng hgp nay, cac 16p duge dinh
nghia lai nhu sau:

class PushButton{

protected:
int state;
Box* outiine;
Box* button;

public:
PushButton(int x, int y);
void Display();
~PushButton(} { }

}i

class SimplePushButton:public PushButton{

public:

Simple PushButton(int x, int y};
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void Display();

~SimplePushButton{} { }
b
SimplePushButton:: SimplePushButton(int x, int y):
PushButton(x,y)
{
}
void SimplePushButton::Display{}
{
outline->Display();
}

Diu cdn luu y & diay la ham Display cia 1dp
SimplePushButton. Ham nay khéng chia bat cit mét doan ma
nac méi so véi ham Display caa PushButton. Tuy vay véi mot sé
thay déi nhd trong l6p SimplePushButton, ham sé& ngan khong
c6 cac dé) tugng cha l6p SimplePushButton hién thi hinh chi
nhéat bén trong. Diéu cdn néi ¢ day 1a dé dat dude muc dich mdi
nay, ngudi 1lap trinh khong can thuyc hién bat ¢ mét sy thay doi
nao trong !dp cd sd. Day 1a mét diém rit quan trong béi vi cac
16p ¢o sd thudng chi ¢6 thé bi thay d6i bdi chinh ngudi cung cip
cac l6p d6. Nguyén nhén ¢ diy 14 khi duge cung c4p cho ngudi si
dung, cac 16p nay thuong da duge bién dich dudi dang file Obj.

8.2. THUA KE BOI {(MULTIPLE INHERITANCE)

Trong cude sdng, sy két hgp giiia cha va me s& tao cho con
cai thém nhiu dic tinh phong phi: d6 14 kha nang thich nghi
hon véi diéu kién clia cude s6ng va kha ning chon loc nhiing dac
tinh t6t cha cha va me. Cac 1dp din xudt trong C** khong chi bi
han ché bdi mét 16p co sd duy nhat méa con c6 thé thita k& nhiéu
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16p co s0 khac nhau, Khi d6 16p din xuat sé thita k& tat ca cac
ddc tinh ma méi 16p o s6 ¢ duge. Sy thira k& nay duge goi 1a
thita k& bdi va mac du c6 thé dan dén sy phiic tap trong ngén
ngi cling nhu d61 véi trinh bién dich dic tinh nay ciing mang lai
rit nhiéu diéu thuin l¢i trong khi thist k& chuong trinh.

Hay xét mot 1dp RoundTable, 16p nay khéng chi c6 cac dic
tinh cia 16p Table ma con phai ¢6 cac dic tinh cla l6p Circle
chiia cac diac tinh cha hinh dang bao quanh. Sy thita k& nay cé
thé duge mé ta qua clu tric cdy sau:

[ RoundTable ]

Hinh 8.4

Duéi ddy la chuong trinh minh hoa cho cau tric ciy trén:

Viduy 8.13
#incude<stdio.h>
class Circle{

float Radius;

public:

Cirle(float r} { Radius =r;}

float Area( ) { return Radius*Radius*3.14;}
|2
class Table{

{
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float Height;

public:
Table(float h) { Height= h;}
float Height( ) { return Height;)

2
class RoundTable:public Table public Circle{
int Color;
public:
RoundTable{float h, float r, int ¢);
int Color( }{ return Color;}
|5
RoundTable::RoundTable{float h, fleat r, int ¢):
(irle(r),Table(h)
{
. Color =¢;
}
vai main()
{
RoundTable table(15.0,3.0,5);
printf(**n Cac dac tinh cia bang la :™);
printf(“‘a Chiéu rong =%f, table.Height());
printf(**a Dién tich =%, table.Area());
printf(**n Mau =%d”, table.Color(});
}

Trong vi du trén, 16p RoundTable da tra thanh rat don gian
do thita hudng rit nhidu dic tinh tit cac 18p eo s6. Khi khai bao
mdt 16p dan xudt naoc d6 mang tinh thira k& bdi, can khai bao cac
lép ¢ 86 cua nd. Sau khi duge khai bao, cac ldp ¢d s nay c6 thé
dude truy nhap true tidp trong 16p dan xudt cha chiing. Sy truy
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nhap nay hoan toan tuong ty gidng nhu trong trudng hgp thia
k& don.

Ham main() trong vi du trén goi 3 ham thanh phan
RoundTable::Height(), RoundTable::Area(} va RoundTable . Color
ma khong c¢dn phan biét ching c6 phai 14 ham thita ké hay
khéng. Phuong phap truy nhap nay ciing duge s dyng trong
trudng hgp thita k& don.

8.2.1, Thue hién Constructor cta cac 1dp cd sd

Gidng nhu trudng hgp thita k& don, cic constructor cua cac
lép cd sé trong trudng hgp thita ké béi cAn phai duge goi trude
constructor cia 16p din xuédt. Thi tu goi cAc constructor cua cic
16p nay s& phu thudc vao thit tu khai bdo cua ching trong 16p
din xuat. Hay xét lai 16p RoundTable:

¢lass RoundTable:public Table, public Circle {

int Color;

public;
RoundTable(foat h, foar r,int c): 7
int Color() { return Color;}

|5

Cac ldp co s¢ dude khai bao trong 16p din xuit ¢6 tha tu lan
lugt 12 Table, Circle. Nhu vay khi thé hién mét d6i tugng thudce
16p RoundTable, cac constructor sé 1an ludt duge goi theo thii tuy
s54au:

Table::Table(float);

Circle::Circle(float);

RoundTable::RoundTable(float);

Dé cac constructor cua cac 18p cd s8 c6 thé dude goi trude khi
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constructor cia 16p dan xudt dugc thuc hién, cac tham s& cua cac
16p cd 56 nay cdn duge truyén trude khi dinh nghia constructor
cta lép RoundTable. Diéu nay duge thyc hién bang cach sau:
RoundTable::RoundTable(fioat h, float r, int ¢):Circle( ),Table(h}

{

#f Khéi tao cac thanh phin cia RoundTable;

}

Trén thuc t&, mot didu cén luu y la tha tu gol céc
constructor clia cac 18p ¢ 86 sé duge xac dinh theo thi tu khai
béo cua ching trong 1dp dan xudt chit khéng phai theo tha ty
khi dinh nghia céc 16p nay. Chéng han trong vi du trén, mée du
16p Circle duge dinh nghia truée Table nhung constructor cua 1dp
nay lai dugc goi sau constructor cua 1ép Table do Table dugc
khai bao trude Circle khi khai bao 1dp din xuét.

Hay tiép tuc xét 16p vong tron trong vi du 7.7 dé mo ta dac
tinh thita k& bai caa lép. Chuong trinh duge phat trién tip dé co
thé vé mét dudng trén cing vdi mot dong van ban di kém theo
dudng tron 6. Mot ¥ tudng e6 thé duge thye hién mdt cach dé
dang nhat 46 1a khai bao thém mgt di ligu thanh phén thudc
kidu chudi trong l6p Circle va sau do phat trién ham
Circle-:Show &8 né c6 thé vé dudng tron cung vol chudi ky tu
kém theo. Tuy vay véi ¥ tudng nay, nguoi 1ap trinh doi hoi phai
viét lai 16p Circle, mot diéu ma trén thyc t& khéng phai bit ¢l
lc nao ciing ¢6 thé thue hign duge néu khéng dude cung cAp mi

nguén cha Cirle. Thém vio d6 chudi ky ty va dudng tron la
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class Location{
int X,int Y;
e}

F

class
Point:Location{

int Visible;

class Circle{
int Radius;

A

class GMessage:Location{
char "msg;
int Font;
int Field;}

hai déi tugng hoan toan khac nhau, Khi nghi v8 mét chudi ky tu,
théng thudng ngudi ta lién tudng ngay dén fonts, kich thude chit
va mgt s§ thude tinh khac. Tat ci cac thude tinh nay hdu nhu

I

class
MCircle:Circle,
GMessage(

Hinh 8.5

khong c6 bat cit mét sy lién hé nao ddi v6i dusng tron.

330



Nhu vay, dé c¢6 thé vé duge dudng tron cing véi chudi ky tu
di kém theo né ma vAn dam bao dude tinh doc lap cia hai d6i
tugng nay, ngoai 18p Circle ta cin xay dung thém mdt 16p
'GMessage. Ldp nay sé dung dé hién thj mdt xau ky tu bit dau
tal mét di€m nao d6 trén man hinh. Duya trén dic tinh tuong Gng
bl trong C'* ta sé xdy dung ldp MCircle. MCircle 6 thita k& ca
hai 16p Circle va GMessage va dung dé vé dudng tron ciing véi
dong vin ban di kém theo né. Dudi day la chudng trinh minh
hoa cho vi du nay:

Vi duy 8.14
// MIRCIRCLE - Minh hoa cho tinh thita k& bi.
#include <graphics.h>
#include “pointh”
#include <string.h>
#include <conio.h>
// Chuong trinh cdn dugc lién két ciing pointl .obj va
{{ graphics.lib
class Circle: public Point // Thira ké ti Point vi Location
{1 voi mikc truy nhap private
{
protected:
int Radius;
public:
Circle(int InitX, int nitY, int InitRadius);
void Show{void);
void Hide();
void Expand(int ExpandBy);
void Contract(int ContractBy);
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void MoveTo(int NewX, int NewY);
2
class GMessage: public Location
{
char* msg;
int Font;
int Field;
public:
GMessage(int msgX, int msgY,nit MsgFont,int
FieldSize,char *text);
void Show(void);
h
class MCircle:Circle, GMessage
{
public:
MCircle{int mcircX, mcirc Y,nit mcircRadius,int Font, char* msg);
void Show{void);
b
/f Dinh nghia cdc ham thanh phén ctia 1dp Circle
Circle:Circle(int InitX, int InitY, int InitRadius);
Paint{InitX, intY)

{
Raidus = InitRadius;
}
void Circle::Show(void}
{
Visible = true;
circle(X,Y,Radius);
}
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void Circle:Hide(void)

{

}

unsigned int TemColor;

// Bién tam dé ghi lai mau hién thoi

Temcolor = getcolor(};

/t Luu man hign thii.

setcolor{getbkeolor()};

// Thiét 1ap mau v& giéng mau nén.

Visble = false;

drcle(X,Y Radius);

/ X6a dudng tdn - v& bang mau nén.
setcolor(TemColor); // Khoi phuc lai mau v& cil.

void Gircle:Expand(int ExpandBy)

{

}

Hide(); // X6a dudng tron cl

Radius +=ExpandBy; // Tang ban kinh

if(Radius <0) // Khong sir dung bdn kinh <0
Radius = 0;

Show{); // V& dudng tron mdi.

void Circle:Contract(int ContractBy);

{

)

Expand(-ContractBy);

void Circle::MoveTo(int NewX, nit NewY}

{

Hide(); // Xoa dudng tron ¢
% = NewX; // Thict lap vi trf m&i
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Y = NewY,
Show(); // V& dudng tron méi )
/{ Dinh nghia cic ham thanh phin cla l6p GMessage
GMessage::GMessage(int msgX, int msgY int MsgFont,
int FieldSize, char *text):Location{msgX,msgY)
{
Font = MsgFont;
J/ Font chuéin dugc thiét k& trong graphics.h
Field = FieldSize; // Do dai cha viing chifa xau ky ty
msg = text; ff Xau ky tu
}
void GMessage::Show(void)
{
int size = Field/(8”strlen{msg)); // 56 diém cho mot ky
settextjustify(CENTER_TEXT.CENTER_TEXT);
// Déng vao giita dudng iron
settextstyle(Font SORIZ_DIR size);
/{ Thay déi ty 1& né€u size > 1
outtextxy(X,Y, msg);
// Hién thi Text
}
// Dinh nghia cdc ham thanh phéin ciia MCircle
MCircle: MCircle(int mcircX, maircY,int mcircRadius,int Font,
char *msg):Circle(mcircX, mcircY, mecircRadius)

{

}
void MCircle::Show{void)

{

Circle:Show(): // Sir dung toan tir pham vi dé goi
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GMessage::Show({); // Sit dung todn t&r pham vi d¢ goi
}
int main()
{
// Khéi tao dé hoa
int graphdriver = DETECT;
int graphmode;
initgraph{&graphdriver,&graphmode.
“CA\BORLANDEV\BGI™;
MCircle Small{250,100,25,SANS_SERIF_FONT,"you");
Small.Show();
Mcircle Medium(250,150,100, TRIPLEX_FONT,"World");
Medium.Show()
MCircle Large(250,250,225,G0THIC_FONT,"Universe");
Large.Show();
getch();
closegraph();
return 0;

}

8.2.2. Sw dung cée 1dp co 88 4o (Virtual Base Class)

Cac 16p ¢0 50 a0 chi dugc sit dung trong ngi canh cha viée
thita k& bji. Hay xét cdu tric cdy dudi day (hinh 8.6). Trong cau
trdc cay nay, 16p B va 16p C déu duge din xudt tir 16p A trong
kh1 16p D lai duge dan xuit ti hai 16p B va C. Nhu vay 1ép D cé
su dung I6p A nhu mét 18p ¢6 sé. Van dé nay sinh & déy 12 ¢6 hai
16p cd 56 A riéng biét hoan toan gidng nhau dude st dung nhu 1a
cac 1dp cd 56 cla 16p D, mbi 18p ¢d sd nay déu ¢6 dit lidu riéng cha
chinh minh. Trén thyc t& diéu nay cing giéng nhu trudng hop
¢6 hai ngusi khdéng nhing sinh d61 ma con c6 cung tén,
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Van dé nay duge xi 1y nhu thé nao trong C™. Hay xét doan
chuong trinh sau: '

class A{
public:
int Value;
h
class B:pubiic A
{
b
class Cipublic A
{
}i

class D:pubiic B, public C {
public:
- int GetValue{) { return Value;}

(] [
sxfjje=
(o ]

Hinh 8.6

Trong ham GetValue cua D, 1&nh truy nhap dén thanh phan
Value 13 khong rd rang. O trudng hgp nay, trinh bién dich C* sé
théng bao 151
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“Field "Value" is ambiguous in “D” in function D:: GetValue()"

L6l nay phat sinh do trinh bién dich khong ¢6 kha nang
phat hién ban sao nao cla Value dang duge tham chiéu dén. Dé
giai quyét van dé nay, chudng trinh cin phai si dung toan tu
pham vi (scope resolution Operator) cho ham D::GetValue():

int GetValue() { return C::Value:)

Céc ham § bén ngoai 16p D ciing 6 thé truy nhap dén ting
thanh phin Value cu thé trong cac 16p néu ta si dung toan td
‘pham vi nhu trong doan chueng trinh dudi day:

Vi du 8.15

void main()

{

D4

int v = d.Buvalue;

D* object = new D;

int w = object->C:.value;

}

Vige ton tat nhiéu ban sao cla 16p co s¢ khi thita ké nhu’
trong trudng hgp trén khong nhitng c6 thé gdy ra nhim lan ma
con ¢4 thé lam lang phi b§ nhé mét cach khong can thidt. D& giai
quyét van dé nay, C** dung tit khéa virfual khi khai bao cac 16p
cd 3. V6i cach khai bao nay, trinh bién dich chi dugc phép dua
ra mdt ban sao duy nh4t ciia 16p cd s6 khi lop nay dugce khai bao
trong 16p dan xuit. Nhu vay 16p din xuit D cé thé duge dinh
nghia lai nhu sau:

class B: public virtual A { } ;
class C:public virtual A{ } ;
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class D:pubiic B, public

{
public:
int Getvalue{ } { return Value;}

h

Hinh 8.7

Trong cach khai bao nay, cac ti khéa public va virtual ¢6
thé thay déi vi tri cho nhau, diéu nay khéng lam 4nh hudng dén
¥ nghia cia céc tit khéa d6. Qua viée khai bao trén, ham
GetValue() ¢6 thé duge goi trong D theo cich binh thuéng ma
khéng cdn phai st dung toan t pham vi. Nhu v4y sau khi si
dung tit khéa virtual khi khai bao cac 16p B va C, cdu tric cay
cua sy thira k& 58 c6 dang nhu hinh 8.7.

8.2.3. St dung cac 18p co s virtual va Non-Virtual cung nhau

Trong phéan nay ta s& goi cac 16p co s6 khéng duge khai bao
vOi tit khéa virtual 1a cdc 16p Non-Virtual. Mgt 18p trong C** ¢
thé dudec din xudt tir ci hai loal Iép co s6: virtual va Non-
Virtual. Diéu nay c6 thé duge mo ta qua vi du sau:

class A{ };
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class B: public virtual A{ };

class C: public virtual A{ };

class D: public A{ };

class E: public B, public €, public D{ }:

Céac 16p nay thé duge mb ta qua ciu tric cdy ¢ hinh 8.8

e
) ) OO
)

Hinh 8.8

Theo dinh nghia ciia cac 16p thi 16p D duge dan xuét tit hai
ban sao cua 1dp A. Tuy vay, 16p A lai duge dinh nghia nhu mét
16p cd sd o trong hai 16p B va C. Diéu nay khong lam phat sinh
16i trong C** nhung c6 thé gay ra sy nhim lan cho ngudi sd
dung. Trong vi du trén, khi mdt dél tugng cha 16p E dude khai
tao thi cac constructors cua cac 18p co 50 s& duge goi theo tha tu
A, B, C, D. Th tu goi cac constructor cia céc l16p ¢0 so duge xac
dinh theo nguyén téc sauw

e DAu tién cac constructor cia cac 18p co sd ao sé duge goi

theo thi tu xuit hién ctia chiing trong khi khai bao 16p
din xust.

¢ Sau khi constructor cua tit ca cac 1dp cd s& do dude goi,

constructor cla cac 18p cd s6 con lai (Non-Virtual) sé
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dude goi. Thit tu thuc hién cha cac constructor nay cing
duge quyét dinh bdi thi ty khai bao cua cac 16p d6 trong
lép dAn xuat.
8.2.4. St dung phép chuyén kiéu
Phép chuyén kiéu tir mft con trd chi dén 16p din xuit dén
mbt con trd chi dén 18p co s3 6 thé duge thuc hién trong ca hai
trudng hop thita k& don va thita k& boi. Tuy viy, 481 véi trudng
hop thita k& boi, phép chuyén kiéu nay cé thé gap khé khan do
sy khéng rd rang khi thita k&. Can luu y 1a trong ca hai truong
hgp phép chuyén kidu nguge lai 1a khong duge phép.
Trong trudng hgp thita k& don, ¢é thé xét vi du sau:

Vi du 8.16
cassA{ 1

class B:public A{ };
void main{}
{
B* b1 = new B, // Khai bdo binh thuong
B* b2 = new A; // Chuyén kiéu tir A sang B - Sai
A* al = new B; // Chuyén kiéu tir Bsang A - Diing.
}

Trong vi du trén, khi thitec hién phép gén, trinh bién dich sé&
thyc hién viée chuyén kidu cla toan hang bén phai phép gan
sang kidu cia toan hang bén trai.

D6 véi sy thita k& bdi thi vide chuyén kiéu cta con tré hodc
tham chi€u khéng phai lic nao ciung thuyc hién dudge. Pé minh
hoa cho didu nay, hay xét doan chuong trinh sau:
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Vi du 8.17

class A{
public:

int value;
5
class B: public A{ };
class C: public A{ };
class D: public B, public C { };
void main{) '
{ .
A* a1 = new D; // Khong thuc hién duge diéu nay
A* a2 = new B;
A* a3 = new (;

}

Su thita k& nay cé thé dudc mé ta qua cau tric ciy sau:

i

e ]

Hinh 8.9

Lénh A* al = new D; sé phat sinh 161 khi bién dich do khi
gédp toan lénh nay trinh bién dich s& phat hién ring D s dung

hai phién ban cua A va né sé khong c6 kha ning chon phién ban
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nao dé thuc hién viée chuyén kiéu. Dé c6 thé thuc hién viée
chuyén kiéu, cdu 1énh nay cén d8i lai nhu sau:
A*al =(C*) new D;
Vi cau 1énh nay, khi thyc hién viée chuyén kidu trinh bién

dich s& c6 thé nhan biét va st dung phién ban cla 18p co sd A
trong lép C.

Phép chuyén kidu trén ciing c6 thé dude thiuc hién néu A
duge khai bao theo kiéu virfual trong cac 16p dan xuat B va C.
Khi dé D sé st dung mot phién ban duy nhéat cla A khi thita ké
hai 16p B va C. Diéu nay sé khéng gay cho trinh bién dich su
nhém lén khi thye hién viéc chuyén kiéu. Cac 16p B va C khi dé
dude khai bao lai nhu sau:

class B: public virtual A{};
class C: public virtual A{};

Khi mét ham nao d6 trong 16p din xudt duge goi, trinh bién
dich s& tim ham tuong ting trong céc 1dp c¢d s6 hodc din xuit dé
thuc hién. Vide tim kifm nay duge tién hanh & thoi diém bién
dich chtt khéng phai d thai diém thuc hién chudng trinh va tuan
theo cic nguyén tac di duge xac dinh trude:

* Neéu ham khéng dudc tim thay trong 16p ma né dude goi,

trinh bién dich s& bat ddu tim ki€m trén ciu trie cay.

e Trong ciu tric ciy nay viée tim kiém lai duge tién hanh
theo quy téc ving). Quy tdc nay chi ra ring néu 2 16p
déu c6 chida ham cin tim va néu mot 16p dude din xust
t mét 1dp khac thi viing cAn chon sé 14 16p ddn xuat,
titc 1a ham dude goi 14 ham ndm trong 16p din xuit.
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Hay xét mdt vi du sau:

Vidu8.18
class A{
pubiic:
int foo() { return 1;}
h
class B: public virtual A{
public:
int foo{}{ return 2;}
h
class C: virtual public A, public B
{
}
void main{)
{
Cg
inti = c.foo(); // Goi ham B::foo()
}

Khi thuc hién toan lénh inf [ = e.foof); trong ham main,
trinh bién dich tim th4y trong hai 16p A va B déu ¢é chita ham
foo can tim. Tuy vay do 1ép B duge dén xuit tit 16p A do d6 trinh
bién dich sé& goi B::foo() theo quy téc ving dé chi ra § trén.
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Chuong IX

PINH NGHIA CHONG CAC HAM VA
TOAN TU

9.1. HAM BUGC DINH NGHIA CHONG

Trong khi ngén ngii C khoéng cho phép ngudi lap trinh su
dung cung mdt 1én cho hai ham trong cing mét chudng trinh thi
trong C** viéc dinh nghia nay lai hoan toan hop 1& néu cac ham
niy khac nhau vé s8 lugng hoac kiéu cia cac déi s6 duge truyén
cho ham. Cic ham nhu vay duge goi 1a ciac ham duge dinh nghia
chéng. CAn chu ¢ ring kiéu clia cac ham khéng duge st dung dé
phéan biét cae ham s8 d6. Nhu vay hai ham s6 void Display() va
long Display() 14 hoan toan gidng nhau va do d6 s& phat sinh 16
khi bién dich. Cac ham thanh phin caa 1ép va cac ham khong
thanh phan déu c6 thé duge dinh nghia chéng.

9.1.1. Cac phép chuyén ki€u ctia ngudi st dung

Cing nhu ANSI C, C** sl dung mét s8 quy tdc chuyén kiéu
chat ¢hé d61 véi cac kidu dit liéu chudn. Chéng han kiéu char c6
thé duge chuyén 1én kidu int va inf lai c6 thé chuyén thanh kiéu
float ho#c double tiy theo tiing trudng hgp. D6t véi dit lidu maéi do
ngudi st dung dinh nghia (dit lidu kiéu 16p) thi cac phép chuyén
kiéu nay phéi duge dinh nghia théng qua viée dinh nghia chéng
chc constructor hoic qua cac ham chuyén kiéu dic biét.
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9.1.1.1. Constructor duge dinh nghia chéng (Overloaded
Constructor

Phép chuyén kiéu sit dung Overloaded Constructor 14 phép
chuyén kiéu hay dugc sit dung nhét trong C*. '

Hiy xét vi du sau:

Vi du 9.1

class Example
{
int value ;
public:
Example( ) { value =0;}
int GetValue( )
{
return value;
}
b
void foo(Example& e)
{ int x = e.Getvalue( ) +300;
cout << x;
}
void main({ )
{
foo(100);
}

" Sau khi bién dich, trinh bién dich s& thoéng bao 161 "could
not find match for ‘Example :: Example(int)’ ”; Diéu nay c6 nghia
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la  khéng tim thay constructor tudng ing ‘Example
Example(int).

Hay cha y dén dinh nghia cia ham foo va 131 goi ham
foo(100). Hiam nay nhan tham s8 13 mdt d61 tudng thudc 16p
Example va do vAy bat ¢ moi phép goi ham nao dbi véi foo véi
tham 6 thyc khéng phai 1a dé&1 tugng thudc 16p Example déu
phat sinh 18i khi bién dich bdi vi trinh bién dich s& khéng thé
chuyén tham s& 6 thanh dai tugng thude Example.

L&i trén ¢6 thé duge khde phue néu ta dinh nghia thém mot
constructor voi tham s8 truyén

Example(int v}

{

value =v;

}

trong than lép Example. Constructor nay sé& duge sit dung khi
can thiét thue hign vide chuyén kiéu dit lidu tit int sang doi
tugng cua 16p Example. Mot cach chi ti&t hon, trong chuong
trinh khi gép o1 goi ham foo(100) trinh bién dich sé& thuc hién
vige chuyén gia tri 100 tir kibu int sang kiu d6i tuong cta 16p
Example. D& lam diéu nay trinh bién djch sé goi constructor véi
tham s& truyén kiéu int (gia tri eia v =100) va thye hién cdu
lénh value = 100. Nhu vay sau phép chuyén kiéu, s& nguyén 100
da duge chuyén thanh d&i tugng cia 16p Example vé1 dit lidu
thanh phin value biang 100. Diéu cuéi eing chuong trinh cén
thuce hién 1a cac ciu lénh trong thin cla foo: cong gia tri value
chia d81 tugng nay véi gia tri 300 va hién thi 1én man hinh.

Can luu ¥y 12 mé#c du chudng trinh da duge thuc hién tdt
nhung d& tranh viée dua ra thong bao khi bién dich ta c6 thé
 thyc hién vide ép kiéu bang cach si dung 18i goi ham
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foo((Example)100); hay foo(Example(100)); thay cho foo(100);

Nhu vay d8 c6 thé dinh nghia mét qui tic chuyén kiéu tu dit
liéu kidu 7 nao dé thanh kiéu cta 16p ta cdn phai dinh nghia
mdt constructor cla 18p véi d6i s8 duy nhat thude ki€u 7. Trinh
bién dich sé st dung constructor nay bat ci ldc nao khi can
chuyén tit kidu T sang kiéu d6i tugng cta 1p.

9.1.1.2 Chuyén kiéu giita cdc lop

Cang tuong tu nhu trén, trinh bién dich cé thé thuc phép
chuyén kibu tit 16p nay sang lp khac néu ngudi st dung dinh
nghia mét qui tic chuyén tudng dng.

Viduy 9.2

class Example {
public:
int word:
Example( ) { word =0;}
b
class Counter {
int value;
public:
Counter( } { value =0;}
Counter{Example);
2
/idinh nghia qui tic chuyén kifu
Counter::Counter{Example ¢) {value = e.word;}
void foo(Counter ¢}{ ...} -
void main() |
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{

Example &;
foo(e}; // Goi qui tAc chuyén kiéu tir Example to Counter

}

Khi ham main goi foofe), do d6i s6 ctia ham foo() phai thude
kiéu Counter, trinh bién dich sé& st dung constructor
Counter::Counter(Example e) sé tuong duong v61 phép goi ham
foo(Counter(e));

9.1.1.3. Siz dung phép chuyén kiéu ddic biét

Phan trén di xét viéc chuyén kidu tu mét do1 tugng nao do6
(chdng han int, double ho#c 16p) sang kidu ctia mot 16p. Viéc
chuyén kidu ngugc lai tit d6i tugng thude kiéu 16p sang cac kidu
khac (chang han char, int, double, char* v.v. hoic 16p) ciing ¢6
thé dude thyce hién véi mét s6 gisi han nao dé. '

D€ thuc hién phép chuydn kiéu, cdn phai dinh nghia mét
phép chuyén kiéu bét budc (¢ypecasting operator). Phép chuyén
kifu bit bube la mét loai tedn tit dic biét ma khéng can dinh
nghia kiéu cla gia tri tra v&. Trinh bién dich s& ty déng su dung
kiéu clia toan ti nhu kidu gia tri duge tra vé. Tuy vay, can luu y
khéng duge sit dung cac ham chuyén kiéu dang nay dé thyc hién
phép chuyén kidu ti lop sang ldp, t Idp vao enumeration va céc
kiéu dinh nghia cta ngudi sit dung ¢o s1t dung chi thi typedef.

Hay xét mot vi dy chuyén kiéu tir 16p sang kiéu char* trong
vi du don gian vé ldp chudi - 1ép String:

Vidu 9.3

#include <iostream.h>
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#inctude < string.h>
class String
{
char * char_ptr;
unsigned int Len;
public:
/{ Constructor
String(int size =80 );
String(String& str);
String {const char* text);
f/ Cac phuong thic tra vé gid tri
unsigned int Length( };
// Phuong thikc hién thi doi tuong
void Show( );
// Phép chuyén kiéu tir d6i tugng sang ki€u char*
operator char* {};
{/Destructor '
~String{ ){delete char_ptr;}
h
// Phuong thifc khdi tao mot déi twgng véi dir liéu char* //rdng
String::String{int size)

{
Len = size;
char_ptr = new char[Len+1];
*char_ptr = "\0",

}

/{ Constructor khoi tao d6i tugng véi mot chudi cho trude

349



String::String{const char* text)
{
Len = strien(text);
char_ptr = new char[Len +1];
strepy{char_ptr text);
!
// Constructor sao chép
String::String(String& Other_String)
{
Len = Other_String.Len;
char_ptr = new char[Len+1];
strepy(char_ptr, Other_String.char_ptr);
}
#/ phuong thic trd vé do dai cila ddi tugng
© unsigned int String::Length( )
{

return Len;

// Phép chuyén kiéu tir String sang char *
String::operator char* ()

{ _
return char_ptr;

}

void String::Show( )

{

cout << char_ptr <<endl;



void main()

{

// Sir dung Constructor vi tham s& truyen
String S("Ngon ngu C*);

S.Show( );

/f Sir dung constructor sao chép

String S1 =S,

/ Hién thi ndi dung cha doi wong
$1.Show( };

// 8t dung phép chuyén kiéu gén cho bien
char * s = (char *) §;

cout << §;

/1 Sir dung phép chuyén kiéu

cout <<{char*)5,

}

Nhu vy viéc chuyén kiéu mét d8i tugng String sang kiéu
char* duge thuc hién bing phuong thic operator char* (); Cac
phép chuyén kidu tit d61 tugng sang int, double, char cung duge
lam tuong tu.

9.2. CAC TOAN TU BUQC DINH NGHIA CHONG (OVERLOADING
OPERATOR)

Nhu ta 44 biét, ngoai cac kiéu di liéu chuén nhu char, int,
double v.v , C** con cho phép ngudi sit dung dinh nghia thém cac
Joai dit lidu khae théng qua cac 16p. Tuy vay cAc toan ti nhu +, -,
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* | 4=, -=, ++ - - hodc new va delete lai khéng thé duge thue
hién trén cac kidu dit liéu méi nay. Chéng han, khéng thé su
dung cac toan tu nay d& nhén hoac cong cac d61 tugng thudc kiéu
s& phic véi nhau, cing nhu khéng thé cong hai déi tugng kidu
chudi v.v. D& c6 thé st dung cac toan tu nay trén cac kiéu dit
lidu méi, C'* dua ra thém mét kha nang rét tién lgi cho nguoi
lap trinh- kh nang dinh nghia chéng céc toan tu.

Phan niy s& nghién ciiu viée xdy dung céc toan tu chong
cho cac 16p. Gol 1a cac toan ti chdng bdi vi trong C** cac toan tu
nay cing da duge dinh nghia cho cac kiéu dit lidu thuéng dung
nhu int, char, double v.v.

9.2.1. S dung toan td nhu ham thanh phan hoéc ham ban

Cac toan tit c6 thé duge dinh nghia cho cac lép theo hai
cach: nhu cac ham thanh phdn (member function) hodc nhu cac
ham ban (friend function).

9.2.1.1. Cdc todn tw mét ngéi (Unary Operator)

Gia st W 1a mot déi tugng thuge mét 16p nao 46, @ 1a mot
toan tit di duge dinh nghia danh cho cdc d61 tugng cua 16p. Khi
46 bidu thiic @W dudc goi 14 phép toAn mot ngdi thue hién trén
déi tugng W. D& thuc hién duge phép tean nay trong thén lép
cAn phai chita khai bao cia toan tii @ theo cach sau:

Kiédu tra_vé operaror@ ();

Viéc dinh nghia toan t& nay ¢ thé duge thuc hién theo
kiéu inline hodc khong.

Néu toan ti nay duge thyc hién theo kiéu toan i ban thi

viée khai bao nay phai duge viét nhu sau,
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friend kidu_tra_vé operator @(Kiéu cia déi tugng W);
trong d6 kidu ctia d6i tugng chinh 1a tén 16p ctia W.
Vi du 9.4

Xay dung 18p s8 phic Complex véi toan ti thanh phén phu
dinh (!). Phép pha dinh 1a phép 14y gi4 tri 461 ddu cua dit ligu

#include <iostream.h>
class Complex
{
double real;
double Imag;
public:
Complex({ ) /fConstructor ngim dinh
{
real =0;
imag =0;
}
Complex (double, double); / Constructor vdi tham s6 truyén
Complex(Complex &); /f Constructor sa0 chép
Complex operator t{ };

double GetReal( ) // Lay phan thuc
{
return real;
}
double Getimag( } j/ Lay phan do
{
return imag;
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|3
Complex::Complex{double r, double i)
{
real =r;
imag =i
}
Complex::Complex{Complex &c}
{
real = c.real;
imag = c.imag;
}
Complex Complex:: operator !( )
{
return Complex(-real, -imagj);
}
void main{ )
{

Complex C1(12.5, 13,5);
Complex C2 = 1C1; // Sit dung constructor sao chép

cout<< "C2real = "<<(2GetReal{ )<< " (2lmag = " <<
(2.Getlmag{ };

}
Két qua thue hién cua chuodng trinh sé la:
(2.réal = -12.5 (2.imag =-13.5
Pé thuc hién dude phép toan mét ngdi !, trong vi du cAn phai

dinh nghia toan ti nay. Trong phép dinh nghia, kiéu tra vé cia
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toan ti sau khi thic hién la Complex, sau khi thye hién todn tu
tra vé mét 461 tugng c6 cac thanh phin di lidu déi dau véi di liéu
cha déi tugng ma toan td thyc hién trén né. Diéu nay duge thye
hién bing dong lénh return Complex(-real, -imag);

Thay vi toan t& thanh phén, toian 1 ban c6 thé duge khai
bao trong than 1p bang cach sau:

friend Complex operator @ {Complex };
O ngoai than 18p toan ti nay dude dinh nghia:

Complex operator @{Complex ¢}

{

return Complex{-c.real, -c.image);

}

Cén luu ¥ 1a khi thuc hién phép toan /C1 néu ta si dung toan
tlt thanh phén, CI sé 1a déi tugng gol phép toan (thay thé cho déi
tudng An) trong trudng hdp st dung toan tit ban thi CI chinh la
d61 tuong st dung nhu tham s¢ truyén cha 10i goi toan ti ban
nay.

9.2,1.2. Cdc toan tit hai ngét (Binary Operator)

Gia xi X va Y 12 hai d8i tugng ctia mét 16p va @ 1a toan tu
hai ngdi. D8 Lo4n ti nay ¢6 thé duge thuc hién trén hai d6i tugng
thi trong than 1ép phai chiia dinh nghia chéng cta toan td nay.

Ciing nhu toan tit mdt ngdi, viée dinh nghia toAn tii hai ngdi
¢6 thé duge thuc hién bing toan t& thanh phan hodc bing toan
tu ban.

Toan tit thanh phan hai ngdi duge khai bdo va dinh nghia
theo cach sau:
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Kibu_tra_vé TénLép::cperator @ (Tén 16p Y1)

Toén tu ban hai ngdi duce khai bao va dinh nghia theo cach
sau:

friend Ki€u_tra_vé Tén 16p (Tén 16p X1, Tén 18y X2)

Vidu 9.5

Xdy dyng 16p Complex v4. dinh nghia chéng toan ti hai
ngo1 - toan tif cdng (+ )

Dé 06 thé thuc hién phép toan + trén hai dsi tugng cua lép
Complex, trong 16p Complex da duge dinh nghia d vi du trén cin
phai thém dinh nghia chéng cla toan tit hai ngéi nay.

Stt dung todn ti thanh phan:

Compiex Complex:: operator + (Complex C )

{

return Complex(rea! + C.real, imag,+C.imag)

}

Khi thyc hién biéu thiic C7 + C2, C++ s& poi toan ti thanh
phan da duge dinh nghia trén. Trong khi thyc hién, CI 1a d6i
tudng goi toan tix thanh phan va sé thay th& cho 481 tugng &n va
C2 chinh 14 tham s6 thue sé duge truyén cho C.
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Si dung toAn i kan:
friend Complex operator -/ Complex _{, Comp'ax (2)

1
L

return Complex(C1.real + C2.rear, C1.imag + C2.imag);

} _

N&u s dung toén t& ban hai ngdi kid thyc hién biéu thic
X1 + X2, trong 46 X1 va X2 14 hai 461 tugng cua l6p Complex,
C++ sé goi toan td ban da dugde dinh nghia trén khi d6 X1 va X2
58 12 cAc tham sé duge wruyén tuong ing cho C1 va C2.

Ham e kK 46 c6 thé duge viét 1ol nhu saw:
void main ( )
{

Complex C1(12.5, 20.5);

Complex C2{25.5, 14.5);

Complex €3 = I(1;

cou. < "C3real = "<<(3.GetReal( )<< " (3Imag = "<<
(3.Getlmag(} <<end|;

Compiex C4 = C1 + C2;
cout<< "(4real = "<<{4 GetReal( )<< " {4.mag =" (4.Getlmag( );

}

Két qua thyc hién cta chudng trinh sé la:
C3real =-125  (3.imag =-20.5
C4.real = 38 C4.imag = 35

Bang cach tuong tu, ban doc c6 thé dinh nghia th&ém cac
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phép toan tri —, *,/, +=, —= v.v. cho lép Complex.

Trong vi du 9.5, ta d& dinh nghia céic toan ti thuc hién trén
cac déi tugng cuia cing mdt 16p, nhu vay cac toan ti nay khong
thé stt dung cho cdc todn hang thude cic kidu khac. C6 thé su
dung hai cach dé thuc hién cac phép toan nay:

«  Si dung phép chuyén kidu

Pé thuc hién biéu thiic C1 + 2, véi C1 1a d61 tugng thude 16p
Complex, thi trudc tién s6 2 (kiéu inf) cdn dude chuyén vé kidu
Complex va sau 46 st dung phép + hai s6 phitc dé thue hién biéu
thite, Viée chuyén kiéu tit int sang Complex doi héi phai dinh
nghia thém mot constructor véi tham s truyén duy nhat kidu
(nt trong than 1ép:

Complex( int v}

{
real = v:
imag = &,
}

Su dung constructor nay, sau khi chuyén kiéu s8 nguyén
hai s& duge chuyén vé d6i tugng Complex ¢6 phan thuc real = 2
va phén ao imag =0;
St dung constructor chuyén kiéu, biéu thic C1 + 2 cdn
duge viét lai ré rang nhu sau:
C1 + (Complex)2;
¢ St dung phép dinh nghia chéng

Thay vi st dung phép chuyén kidu ta ¢ thé thue hién phép
cong mét s phiic véi mdt s§ nguyén bang cach dinh nghia chéng
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phép toan nay biing toan tu thanh phéan:
Complex Complex::operator + (int v)
{

return Complex(real + v, imag);

}
Hay bing toan tu ban:

friend Complex operator +( Complex C, int v)

return Complex{C.real + v, Cimag);

}

Bling cac toan tli nay, phép cong mét s6 phie C véi mot s8
nguyén v sé cho mot s phitc c6 phén thuc real = C.real + v va
phan 4o imag = C.imag.

Si dung hodc phép chuyén kiéu hoiic dinh nghia chéng toan
ti chng sO phitc v6i 6 nguyén, ham main khi dé cé thé duge viét
nhu sau:

void main ( )
{
Complex C1(12.5, 20.5%
Complex (3 ; // Sir dung constructor ngdm dinh
€3 = C1 + 2; /i Sit dung dinh nghia chéng todn 1 cong
/i Néu sit dung phép chuyén kiéu: C3 = C1 +HComplex)2
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cout<< "C3.real = "<<(3.GetReal{ )<< " (3.Imag= <<(3.Getimag( )

}

K&t qua thuc hién cia chuong trinh la:
C3real = 14,5
C3.imag = 20.5

Ban doc c6 thé ty dinh nghia chéng phép toan trit, nhin
chia s& phiic véi 88 int v.v.

C6 thé chi ra sy khéc biét trong vide s dung toan ti thanh
phén va toan tu ban.

Nhu da dé cap, viée st dung mot toan tit thanh phén cb thé
duge xem nhu mot cach goi ham thanh phan trong mét 16p.
Chéng han trong vi dy trén, khi toan tit thanh phan + cua lép
Complex d& duge dinh nghia thi biéu thic CI + C2 ¢ thé dudgce
xem nhu két qui cla phép goi ham thanh phan Cl.operator
+(C2). Trong phép goi nay C1 la ddi tugng dang goi ham thanh
phin va 13 d&i tugng An va vige chuyén kiéu khong thé thyc hién
duge &1 v6i déi tugng nay. Nhu vay khi sit dung toan ta thanh
phén thi viéc thyc hién biéu thie 2 + C1 sé khong thé thuc hién
duge.

Céach gidi quyét viin dé nay 1a st dung toan ti ban hai ngéi.
Véi toan tik nay, C++ s& cho phép vige chuyén ddi vdi ca hai toan
hang ctia phép toan. Véi didm khac bigt nay céc toan ti ban trd
thanh v6 cing tién 1gi va rét hitu ich khi lap trinh. Nhu vay néu
sti dung phép chuyén kiéu va toan tit ban hai ngbi thi biéu thic
2 + (1 s& khéng con phat sinh 16i.
9.2.2, Toan t gan

Ciing gidhg nhu constructor va destructor, ton ti gan la
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mét trong cée todn ti co ban ludén gin lién v6i mot 16p, bai vay
toan ti nay chi duge phép khai béo bang ham thanh phin ma
khéng duge khai bao bing 16p ban. Trude hét hay phan biét r6
hai khai niém: constructor sao chép va todn ti gan. Ca toan tu
gan va constructor sao chép déu nham sao chép gia tri cia mot
dsi tugng da tén tail sang mot d61 tugng khac. Tuy vay, diém
khéac nhau giiia constructor sao chép va toan ti gan 13 & ché:
constructor sao chép luén gin lién véi viéc khéi tao modt déi
tugng va do vy chi duge thuc hién mot 14n cho mét bién, trong
khi toan td gan lai duge sit dung dé gan gia tri cho mdt déi tugng
da duge khdi tao va ¢6 thé sit dung nhiéu 1an cho ddi tugng do.
Can phan biét giita hai cach dinh nghia toén ti gan sau:
Complex& Complex::operator ={Complex C )

{
real = Creal;
imag = C.imag;
return *this
}
void Complex::operator =(Complex C)
{
real = Creal;
imag = Cimag;

}

Theo phép dinh nghia th nh&t thi khi thyc hién phép gan
C1 = (2, cie thanh phén dit liéu cia C2 sé duge sao chép cho C1
va k&t qua cta phép gan sé tham chidu dén dé1 tugng C1 do sy
thuc hién ctia cau 1énh return *this (C1 chinh 1a dé6i tudng an).
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Nhu vay néu thuc hién biéu thice (C1 = €2) + C3 thi sau khi du
liéu ciia G2 dudge gan cho €1, biéu thie (C1 = C2) s& tham chigu
dén C1 va sau do d61 tugng C1 sé duge cong vo1 C3.

V& phép dinh nghia thi hai, khi thye hién phép gan CI =
C2, cac thanh phan dii liéu cta C2 cing sé duge sao chép cho Cl.
Su khac biét d day 12 phép toan khéng tra lai két qua va do vay
bidu thie (CI = C2) + C3 khéng thé thuyc hién duge.

Khi st dung phép gan cin chd ¥ cac diém sau day:

¢ Trong truong hop tean td gan khéng dugdce dinh nghia
khi khai bdoc mét 16p thi khi can thuc hién viée gan gia
tri, trinh bién dich s& ty déng s dung phép gan ngam
dinh bdng cAch sao chép tiing thinh phan dé: tugng.

e (ac l6p din xudt khéng ké thita loan td gan cua 1dp

o 86.

Vin dé dat ra 6 day la tai sao ching ta lai khong st dung
phép gan ngam dinh cho cac d6i tugng etia mét 18p? Cau tra loi
l4 trong nhiéu trudng hop dé vl cac 1dp phic tap, viée su dung
toan tU gan ngdm dinh khéng thé dap ing duge yéu cau dit ra
cua bai toan theo ¥ clla nguoil su dung.

9.2.3. SU dung toan t goi ham - operator()

Trong ngén ngi C, toan ti () dude st dung khi can goi mdt
ham nao d6. Ta di rat quen biét véi cach goi ham nay, ching
han getch() 14 ham cho phép nhan’ mét ky ty tu ban phim,
sqri(double m) 13 ham tra lai cin bac hai cua déi s& m. Ngoai
cHpng viée nay, hau nhu khi 1ap trinh bang ngdn ngit C, toan tu ()
khéng duge dung cho mdt myc dich nao khac.

Trong ngdn ngit C*, toan ti goi ham () ciing c6 thé duge
dinh nghia chéng. Tuy vay khac véi toan tu gan, toan ti goi ham
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() khéng phai 1a todn td ngédm dinh cho mdt 1dp va irén thuyc té
{oan Uit nay chi duge dinh nghia chong trong nhing truong hgp
that can thiét. Khi da dude dinh nghia chdng cho mot 1dp, toan
tii goi ham ) ¢é thé duge st dung qua cach sau: afx,y), bix,y,z),
trong d6 @ va b la cac déi tudng cua moét 16p x,y,z 14 cée bién
thude mot kiéu bat ky. Cach su dung nay gidng nhu goi phan tu
mang cta d6i tugng. T4t nhién, toan tit goi ham thuc hién didu
gi thi ¢on phu thugc vao cac lénh duge s dung khi dinh nghia
chdng toan tu dé.

Cang nhu céc tean ti duge dinh nghia chéng, toan ti goi
ham duge dinh nghia trong 16p qua ham thanh phén vé1 cich

sau:
Kiéu trd vé operator () (danh sach cdc déi s6)
Khi dinh nghia chéng toan it goi ham can luu ¥

e Khéng sit dung ham thanh phén kidu static dé khai bao
cho toan tu goi ham.

+ Khéng sit dung ham ban &8 khai béo cho todn il goi
ham.
Théng thudng toan td goi ham duge dinh nghia chéng dé
lam viéc v6i mang. Hay xét vi du don gian sau:
Vi du 9.6

#include <iostream.h>
class Matrix

{

int maxRows,
int maxCols;
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double *pData;

public:

' Matrix(int MaxRows =1, int MaxCols =1)
[ .

maxCols = MaxCols;

maxRows = MaxRows;

pData = new double [maxRows * maxColsj;

~Matrix( )

{
delete | | pData;

}

void ReSize{ int NewRows, int NewCols)

{

delete [ ] pData;
maxCols = NewCols;
maxRows = NewRows,

pData = new double [maxRows* maxCols];

double& operator { ) {int row, int col)

{

return pData[col + maxCols * row];

}

int getRows( )

{



return maxRows;

int getCols()

return maxCols;

I
void main{)
{
Matrix M{2,2);
for(int i = 0;i<?; i++)
for(intj = 0jj <2;j ++)
M) = i*2 + ]
for{i=0j < 2;i++)
for{int j=0;j < 2;j++)
cout<< M(ij)<<endi;

}

Trong vi du nay ham main chi lam mdt viéc don gian 13
khdi tao mdt 481 tugng M cua Matrix vé1 hai hang hai ¢gt. Bang
vigce st dung toan td thanh phan (), céc phén tu caa mang nay
duge khoi tao gia tri va sau d6 hién thi 1én man hinh.

Khi st dung toan ti goi ham, ¢ thé nhan thiy cach su
dung cua todn ti nay hoan toan giobng vdi vide si dung
“constructor 4é khdi tao do1l tugng néu constructor tudng ung
dude dinh nghia. Tuy vay, mac dau viéc khai bao doi tugng va
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viée sit dung toan td goi ham ¢6 su gidhg nhau, trinh bién dich
van ¢o khéd nang phén biét hai truong hgp dé khi thye hién.
9.2.4. Dinh nghia chdng toan i [ ]

Ngoai viée su dung khi cin lam viée vdi mang nhu trong
ngin ngi C, 16 hgp ky ty f] con c6 thé duge dinh nghia chéng
trong C*. Trong C'* toan ti f/ dude goi la toan td chi s&
(subscripting Operator). Khi sit dung toan t nay cén luu :

* Toan (i /] 14 toén ti ¢ hai toan hang va do dé chi dudge
st dung véi mot doi s8 duy nhét. Nhu vay viée sit dung
toan U trong biéu thae a = 5/20] 1a duge phép trong khi
biéu thic a = bf20//20] 14 sai. Trong trudng hgp tha hai
c6 thé dung toan tit goi ham a = 5(20,20) d8 thay thé cho
a = bf20J{20].

e Khéng s dung ham thanh phén kiéu static dé khai bao
cho toan tu [}

e Khéng st dung ham ban dé khai bao cho toan ti /].

Duéi day ching ta hdy xét mgt vi du mé ta cach dinh nghia
chéng toan ti [ ].

Vidu9.7

class Vector

{

public:
Vector{int MaxSize}
{

pData = new double[MaxSize);

}
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~Vector{ )
{delete | |pData:}
void ReSize(int NewSize)
{
delete [ ] pData;
pData = new double [maxSize = NewSize];
}
double & operator [ ] {int index}
{ return pData[index]:}
double & operator () (int index)
{ return pData[index]; }
int getSize( )
{ return maxSize:}
int checkindex {int index)
{return (index >= 0 && index <maxSize)? 0:1;}
protected:
int maxSize;
double *pData;
b
Ban doc ¢6 thé ty viét ham main dé i dung lép vector nhu
mdt bai tap nho.
9.2.5. Dinh nghia chong toan ti ting giam mét don vi
Trong ngon ngit C, ta dd lam quen véi cace todn tit tang (++)
va giam (- -) gia tri cda bién mét don vi. Ngén gon ¢ thé mé ta

cach st dung clia cac toan t nay théng qua vi du sau:

a =++h: (1)
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a=--b; (2)
a = b++; (3)

a=h--; (4);

Trong dong lénh (1) va (2) cla toan tu nay sé 6 tac dung
trude khi bidu thic duge thyc hién. Cu thé & dong lénh (1) hodc
(2) dau tién gié tri cua b ting 1én hoac giam di mot don vi, sau
d6 gia tri nay cua b méi duge gan cho a. Trong cac trudng hgp
nay cie toAn ti ++ va - - duge goi 1a tién t§ (prefix). Trong khi ¢
vi du (3) hodc (4) gié tri ctia b cho a. Trong cac trudng hop nay,
chc toan til ++ va - - duge goi 1a hau t8 (postfix).

Ngoai cac toan t tang giam mdt don vi vira €d thé st duo
nhu toan ti hau t& hodc tién i85, LAt ca cac todn 1 v6i vt LOAN
hang trong C déu & toan t tidn t&. Chéng han véi toan ti phu
dinh khi lap trinh, ngudl ta ¢b thé si dung a = b chtt khing thé
su dung a = bl.

Trong C'*, toan tit ++ va - - déu cb thé duge dinh nghia
chéng. Tuy vay can luu ¥ 1a chi tit phién ban 3.x, Borland c*
méi dua thém kha nang dinh nghia chéng cho céc toan tu nay
khi sii dung ching & dang hau 8. D& dua ra kha ning dinh
nghia cac toan tu nay o ca hai dang, C*° stt dung doi s8 cua cic
ham toan ti chéng dé phan biét. Khi dinh nghia chdng céc toén
td ting hodc giam mot don vi cAn luu ¥

e Cac ham toan ti chéng khéng co d&i s6 khi khai bao duge
danh cho cac toan ti tién to (prefix).

e Céc ham toan ti chéng c6 mot déi s kidu int khi khai

bao dude danh cho cie toan t hau to.

L
o Khi dinh nghia cac ham toan t&, d6i s6 ctiia ham chi ¢o
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tac dung dé trinh bién dich phan biét cac ham tohn td
tién t§ va hau t& ma khéng duge sit dung trong qua trinh
thue hién chuong trinh. Hay xét vi du sau:
Vidu 9.8
#include <iostream.h>
dlass X{
public:
int value;
X{}{ value =0;}
X(int ){ value =i;}
X& operator ++ (};
X operator ++ (int};

*& operator+(X);
X operator = {X&),
b
X & X::operator ++()
{
value +=1;
return *this;
}
X X::operator+-+{int)
{
value +=1;
return X(value);
}
*& X::operator-+(X m)
{
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value+=m.value;

return *this;

}
X X::operator=(X& m)
{
value = m.value;
return X{value);
}
veid main{)
{

X x1(23), x2(34).x3;

X3 = ++x1+ 1/ (1}

cout << "Gia tri cua x3.value la "<< x3value<endl;
X3 = x2++ +1//(2)

cout << "Gia tri cua x3.value la "< < x3.value< < endl:
x3 =x2+1;

cout << “Gia tri cua x3.value la "< < x3value<< endl;

}

Khi thiyc hién, chuong trinh sé hién két qua sau }én man
hinh:

Gia tri cua x3.valuc 1a 25
Gia tri cua x3.value 1a 36
(Gia tri cua x3.value 14 36

Nhu vay c6 thé nhan thdy, mac da trong vi du 9.8 toan ti
++ dugc dinh nghia nhu toan L tién t& va ca nhu to4n ti hau t§
nhung tic dung cua ching hoan toan gidhg nhau va gidng nhu
toén ti tién t8. O trong ca hai dong lénh (1) va (2) diu tién
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x1.value va x2.value déu tang 1én mét don vi sau dé gia tri nay
duge cong thém mot va duge gan cho x3.value. Tuy vay, ta mudn
s dung céc toan tif hju t& ding nhu ¥ nghia cua ching, tic la
trong dong lénh (2) ddu tién gia tri cha x2.value +1 duge gan cho
x3 sau 46 gia tri cua x2.value mdi ting 1én mdt don vi. Pé thuc
hién dude difu nay cin phai thay d6i lai cach dinh nghia cta
toan tii hau t& ++. Vi du 9.9 s& minh hoa cho diéu nay.
Vidu 9.9
#include <iostream h>
class X{
public:
int value;
X(){ value =0;}
X{int i){ value =i;}
X & operator ++ (}:
X operator ++ {int);
X& operator+(X);
X operator = X{&});
}i
X& Xuoperator ++();
{
value +=1;
return *this;
}
X X::operator++{int)

{

Am:
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la:
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m.value = value,
value +=1,
return m;
}
X& X::operator+operator + (X m)
'{
value+=m.value;
return *this;
}
X X:operator=(X& m)
{
value = m.value;
return X{value);}
void main{)
{
X x1{23), x2(34) x3;
x3 = +Hxi+1;, H{1)
cout << “Gia tri cua x3.value la "< < x3.value<< endl
x3 = x2++ +1:4{(2)
cout << “Gia tri cua x3value la "<< x3.value<< endl;
x3 = x2+1;

cout << “Gia tri cua x3.value la "<< x3.value< < end;

K&t qua thuc hién cda chuong trinh trong trudng hgp nay sé

Gia tri cua x3.value la 25

(Gia tri cua x3.value 1a 35



Gia tri cua x3.value 14 36

C6 thé xét thém mot vi du vé viée dinh nghia chéng toan t
téng giam moét don vi d6i véi 16p String. Khi duge st dung, vé
thuc chit cdc todn tit ndy s& cb tac dung d6i vai con tré char*
char_ptr caa ldp.

/f Dinh nghia thém c4c todn tu ting mét don vi

String String::operator +-+( }

{

return String{++char_ptr});

}

String String::operator ++{int)

{

String temp = *this;
char_ptr++;

return temp;

}

Pé st dung cac toan ti duge dinh nghia chdng nay, trong
than cta lép cAn thém cac khai bao String operator ++( ) va
String operator ++ (int); Céc toan tél tang mot ddn vi tien t6 va
hau t6 nay cé thé diige mé ta trong ham main nhu sau
void main()

{
String S{"Ngon ngu C");
S.Show( ); // Hién thi "Ngon ngu C"
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/{ Con trd s = char_ptr va sau d6 char_ptr tang mét don vi
char* s = (char*) S++;
cout<<s<<endl;, / Hién thi "Ngon ngu C"
// Con tré char_ptr tang mot don vi va sau d6 s1 = char_ptr
char *s1 = (char*}++5;

cout <<sl<<endl; // Hién thi ngon ngu C

S.Show(}; // Hién thi ngon ngu C
}

9.2.6. Dinh nghia chong toan ti new va delete

Cac toan tu new va delete 1a hai toan ti chuén cha C** va
duge ding dé cdp phat bé nhd dong trong qua trinh thuc hién
chuong trinh (xem chuong I). Chdng han c6 thé cap phat bd nhé
cho 10 phén tit kiéu int bang cAu lénh:

int* p = new int [10];
hoéc cdp phat bd nhd cho mét phan tit thude kidu cta 16p M:

M* m = new M;

Trong hai trusng hgp nay con trd p va m sé chi dén dia chi
ddu tién cua vung duge cdp phat va qua con trd nay c6 thé truy
nhip dén cac phéﬁ tu tuong dng.

Ngoai vige st dung véi muc dich chung, cac toan tit new va
delete c6 thé duge dinh nghia chéng cho cac 16p khae nhau, Khi
da duge dinh nghia chong trong mét 16p va duge goi béi cae dsi
tugng cia I8p d6, céc toan tl nay s& duge goi thay cho cac toan
tu new va delete mac dinh. Diéu nay sé cho phép dinh nghia cac
qui trinh cdp phat bd nhé khac nhau cho mét 16p. Tuy vay, viée
cip phat b nhé dong 1a vén dé rat phitc tap va d6i héi nhiéu ky
xao0 vi vay c¢in hét siic than trong khi st dung.
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Mot trong cac muc dich cha todn i new va delete khi can
dinh nghia chéng cho mét lép 14 cae 1ép nay can dude cip phat
mét viing nhd riéng dé lam viéc. Ching han khi cin lam viée véi
cac da1 tugng thude kidu bitmap (kiéu anh), théng thudng ching
ta cAn cap phat b nhé trén viing nhé Videe hoic viing nhd Ram
dé chita 4nh. Khai bdo mét 16p Bitmap, ta c6 thé dung toan ti
new dé trinh bién dich cdp phéit bd nhd can thiét chia anh va
dinh nghia cac ham thanh phédn riéng cta 16p dé tac déng 1én
hinh anh d6, Hay xét vi du sau:

Vi du 9.10

#include <stddef.h>
const int BYTES_PER_BITMAP = 100*100;
class BitMap{
unsigned char* bitmap;
public:
BitMap();
void* operator new(zise_t};
void operator delete{void*});

2
BitMap::BitMap()
{
bitmap = NULL;
}
void* BitMap::operator new(size_t s)
{
return new unsigned char* {BYTES_PER_BITMAP];
!

void BitMap::operator delete(void* a}
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delete a;
}
void main()
{

BitMap* image = new BitMap();
delete image;

[—

Dé phan by bé nhé cho cac hinh dnh, chuong trinh d3 ding
bé nhé Ram cua may tinh. Lép BitMap c6 dinh nghia hai toan ti
thanh phan cho riéng. Toan td new ding dé eadp phat bé nhé
gom 100%100 bytes. Trong dinh nghia chong cla new, tham s§ &
duge tu déng cung ¢dp cho ham béi trinh bisn dich trong qua
trinh goi. Tham s& nay duge khai bao theo kidy size_t va 1a kich
thude cia wnsigned int (duge tinh theo don vl cua unsigned
char). Tham s& dude si dung dé tao ra su tuong thich cia
chuong trinh trén cac loai may PC khéac nhau. D§; véi trinh bién
dich, mét didu cdn lun ¥ 1a todn td new duge xem 13 toan td
thanh phin kiéu static (tham chf ¢d khi khéng duge khai bao r5
rang). Didu nay sé cho phép toan t lusn dude thyc hign trudc
khi thye hién constructor. Todn tl delete tuy vay lai khéng duge
xem nhu kiéu static do do luén duge thuc hién sau constructor

Vi du nay thé hién mot nhuge didm: kich thudc clia 4nh
phai dude xac dinh trong qui trinh bién dich. Diéu nay sé giy
khé khin khi cin lam viée véi che hinh anh ¢4 kich thudc khac
nhau. Nhuge diém trén cua chuong trinh s& duge loai bo trong vi
du duéi day:
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Vi du 9.11
#include <stddeth>
#include <graphics.h>
class BitMap{
int width,hight;
unsigned char* bitmap;
public:
BitMap(int, int};
void* operator new{size_t, int, int};
void operator delete(void*);
i
BitMap::BitMap(int x, int y}
{
width = x;
hight = y;
}

void* BitMap:operator new(size_t s, int x, int y)

{

return new unsigned char* [x*y];

}

void BitMap::operator delete{void* a)

{

delete a;

}

void main()

{
int graphdriver = DETECT, mode;
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initgraph(&graphdriver,&mode,"C:\{Borlandiibgi”};
BitMap* image = new{100,200 BitMap(100,200),
outtextxy( 1,1."abcdshdsihdjahj"};

getimage(1.,1, 100,100,image};
putimagef{101,101,image COPY_PUT);

delete image;

}

Trong chudng trinh nay ¢6 mét diéu rat thd vi, 6 14 khi su
dung to4n td new dé cAp phéat bd nhé cho d&i wteng thude kiéu
BitMap. Toan it new trong trudng hgp nay da phan bg bd nhd
gom 100%200 cho hinh anh, diy ciing chinh la gia tri width va
height cta 16p BitMap. Gia iri ndy mic di da duge truyén cho
new nhung khéng thé dung dé khdi tao cac di lidu thanh phan
ctia 1dp do new 1a todn ti thanh phan thude kidu static. D€ thuc
hién dude diéu nay cin phai truyén lai cic tham s8 dé cho
constructor khi khdi tao mét déi tugng thude 16p BitMap.

Vi du nay chi nhdm minh hoa cho viéc dinh nghia chéng céc
toan ti new va delete. Cac k¥ thuat xt ly dnh, khong phai la
muc dich eia gido trinh vi vy cdc ham thanh phén clia 16p dung
dé thue hién cac thao tic xi 1y trén Anh khéng duge dé cap dén.

9.2.7. Toan tif nhép xuat déi véi dix liéu ciia ngudi st dung

Cac dong nhap xuft (stream) trong C** ¢6 sit dung hai toin
tii dd duge dinh nghia chéng dé thuyc hién thao tac nhap va xuit
dii liéu trén stream. Hal toAn tu nay >> (nhép dit higu) va <<
(xuit dit liéuw) khédng nhing chi ap dung cho cac loal di ligu
chuin trong C'' (xem chuong I1) ma con ¢ thé phuce vu cho cac
thao tac nhap va xudt dit liéu do ngudi su dung dinh nghia. bé
minh hoa cho diéu nay, hay xét vi du 9.12.
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Vi du 9.12

#include <iostream.h>

class Point
{
floatx, v, 7;
public:
Point(float i, float j, float k)
{
X =0
Y=
z =k;
}

friend ostreamé operator << (ostreamé os, Pointd p};
friend istream& operator >> (istreamé os, Peint& p);
b
// Dinh nghia chéng todn tir <<
ostreamé operator << {ostreamé os, Pointé p}

{
return 0s << ('
<< pra<t”
c< p'y €< ot
<{ p.z {{ il)l‘
}

/{ Dinh nghia chdng toan tit >
ostream& operater > > (istreamé is, Pointd p)

{

return is >> px>>py>> p.z;
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}

void main()

{
Point p(2, 3, 5);
cout << “\n Toa do cla diém p [ "<< p;
/f Toa do méi cha diém
cout << "\n Toa dd mdi ";
cin >> p;
// Hién thi toa dd mdi
cout << *\n Toa dd cia p 1a << p;

}

Khi dinh nghia chong cic toan ti << va toan ti& >>, cdn chd
¥ rang cac ham toan ti tudng tng phai tr lai tham chidu kidu
ostream vi istream. Kiéu ctia gia tri tra vé nay sé cho phép ta st
dung cac todn tu nay lién ti€p nhau trén mét déng lénh nhu
treng truong hop chua duge dinh nghia chdng. Tuy vay chudng
trinh trén con c¢6 moét nhuge didm 13 khong kiém tra duge kidu
dit liéu khi nhap, do d6 khi nhap dit liéu, toa d6 clia diém c6 thé
la mét kiéu dit lidu bat ky, ké ¢4 s6 thap phan va ky ty. Chuong
trinh duéi day s& loat bé nhuge diém da duge néu & trén.

Vi du 9.13

#Hinclude <ctype.h>
#incdlude <iostream.h>
class Point
{
float x, y, z;
public:
Point{float i, float j, float k)
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X =i
Y=1I
z=k;

friend ostream& operator << (ostread os, Point& p);
triend ostreamé& operator >> (ostread os, Point& p);
1
{{ Binh nghia chdng toan ti <<
ostream& operator << {ostreamé& os, Point& p)

{

return os << *("

<< px <<t
<< py<<*”
<< pz<<t)”
}
void SkipNonDigits(istream& is)
{
char ¢;
while(1)
{
is >> ¢ /{ Nhap ky tu tir ban phim
if {isdigit (c) } // Kiém tra xem c6 phdi la s& khong
{
is.putback{c);
return;
}
!
}

/{/ Binh nghia chong todn tlr >>
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istreamé& operator >> (istreamé is, Point& p)
{

SkipNonDigits(is}:

is>> p.x;

SkipNonDigits({is);

52> p.y,

SkipNonDigits{is};

is >> p.z;

return is;

}

void main(}
{
Point p{2, 3, 5}
cout << “\n Toa do cua diém p 1a” << p;
/f Toa d6 méi ciia diém
cout << *“ny Toa dé mai 77,
cin >> p;
// Hién thi toa do mdi
cout << “\n Toadd cua pla” << p;

}

D& c6 thé kiém tra kiéu ctia di liéu cAn nhap, chuong trinh
c6 sit dung thém ham SkipNonDigits(...). Pau tién ham xudt dit
liéu tu dong nhap vao k¥ td ¢, néu ky tu nay thuge kiéu s6, ham
putback s& nhap ky ty nay trd lai dong nhép dé phuc vu cho viéce
xuit dit lidu cho toa dé cta cac diém. Néu ky tu khong thube
kiéu s6, ham sé& do: hoi phai nhép lai dit ligu.

Ban doc ¢6 thé Ly dinh nghia chéng cac toan ti nhap, xuit

dé vdl Complex va String.
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9.2.8. Cac toan tit khéng duge dinh nghia chéng

Chc toan tit sau day khéng duge phép dinh nghia chdng

trong C**:

Toan ti . - toan tii chon thanh phin cua cdu tric.

Todn tii . va * - cAc toan ti tham chidu dén thanh phin

ciia con tro.
Toan td pham vi .
Toan ti diéu kién 7t

Dé két thuce cho phAn nay, xin giéi thiéu véi cac ban mot s0

vi du. Céc vi du nay s& minh hoa mét cach rd rang hon viée st

dung cac toan tit chéng trong cac chudng trinh caa C**.

Vi du 9.14

Xay dung l6p Complex d€ lam viée vdi s6 phie

#incude <stdio.h>

class Complex
{
double real;
double imag;
public:

Complex{void); // Constructor ngim dinh
Complex(cost Complex&); // Constructor sao chép.
Complex({const doubled r, const double& i);

// Constructor khoi tao

// Phuong thirc dat lai ham xir Iy ngoai 1€

void Error_Complex();

/{ Cac phuong thitc Idy gid tri thuc va do.
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triend double real{const Complex& c);

friend double imag(const Complex& c);

// Phuong thiic gdn

Complex& operator = {const Compiexé& <);

{{ Cdc phuong thdc tién ich

friend double abs{const Complex& c); // Lay modul cha s6 phiic

{/ Phuong thic cua todn tr vot mot todn hang

Complex operator |();

/! Cic phuong thitc tinh todn.
friend Complex operator+{const Complex& 1, const Comlex& c2);
friend Complex operator-{const Complex& ¢1, const Comlex& ¢2);
friend Complex operator* (canst Complex& ¢!, const Comiexé c2);
friend Complex operator /{const Complex& c1, const Comlex& c2);

// Todn tr hai todn hang, sir dung ham thinh phan

Complex operator + = {const Complexé& c);

Complex operator - = (const Complexd ¢);

Complex operator * = (const Complex c);

Complex operator / = (const Complexé& c);

// Phurong thic hién thi

Print () const;

b

Khi xay dung lép Complex, trong vi du chi dua ra mét s&
phudng thitc nham thue hi{zh mdt 8 phép toan co ban trén s6
phitc. Dé xay dung mot 1ép e6 ddy d céac thao téc trén s phte,
ban c6 thé ty xay dung thém mdt s6 ham ban hoic cac phuong
thite, chdng han cac ham ban véi muc dich so sAnh hai s& phitc
va thue hién cac phép toan lugng giac trén s phic v.v..

Dudi day la dinh nghia cic constructor va cac ham cta 1dp;
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/f Constructor
Complex::Complex{void)
{

Real =0;

Imag =0;
}
f{Constructor sao chép
Complex::Complex{const Complexé c)

{
Real = ¢.Real;
Imag = c.Imag;
}
J/ Constructor khoi tao
Complex::Complex{const double & r, const doubleé i}
{
Real =r;
Imag =1i;
}

/f Todn tir gdn
Complex& Complex::operator = {const Complex& c)

{
Real = c.Real;
imag = ¢.Imag;
return *this;

}

/f Ham xir 1y ngoai lé

extern void set_new_handler{void(*)();
void Error_Complex(}

{
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cout << end!:
cout<< “ T.§1 trong @81 iugng Complex: Chia cho Zera"<< endl;
exit(1);
}
// Phuong thae 1dy gid tri thuc
double real{const Complex &c)
{
return c.Real;
}
// Phuromg thic 18y gid trl ao
double real{cons Complex &¢)

{

return ¢.Imag;
}
// Phuang thic 18y modul ciia s6 phire,
double abs{cons Complex &c)

{

double result = sqrt{c.Real*c.Real +¢.Imag*c.Imag);

}

/f Todn 1t mot todn hang !
Complex Complex::operator |()

{
Real = -Real
Image = -Imag;
return *this;

}

/t Todn tir cong hai s6 phiic
Complex Complex::operator + (const Complex & ¢1. const Complex & ¢2)

{
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Complex result:
result.Real = ¢1,Real+c2.Real;
result.bmag = c1.Imag+ ¢2.Imag;
return result;
}
// Toan t& trir hai s& phifc
Complex Complex::operator-(const Complexé&ci const Complexéc2)
{
Complex result;
result.Real = c1.Real-c2.Real;
result.lmage = ¢1.Imag - ¢2.Imag; -
return result;

// Toan tir nhan hai sé phic
Complex Complex::operator * (const Complex & c1, const

Complex & ¢2)
{
Complex resuilt;
result.Real = {c1.Real*c2.Real)-(c1.Imag*c2.Imag);
result.)mage = {c1.Real*c2.Imag) +{c1.Imag*c2.Real);
return result;
}
/f Toan tir chia hai s& phic

Complex Complex::operator/{const Complex&c1,constComplex&c2)

{

Complex result;

double d = {c2.Real*c2.Real) + (c2.lmag*c2.Imag);
if{d !=0.0)

{
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result.Real = (c1.Real*c2.Real+c1.Imag*c2.Imag)/d;
result.Imag = (c1.Imag*c2.Real-c1.Real*c2.Imag})/d;

)
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else
::set_new_handler{Error_Complex);
return result;
}
/{ Toan tir +=
Compiex Complex::operator += {const Complex& c)
{ .
Real +=c.Real;
Imag +=c.Imag;
return *this;
}
{f Todn tir -=
Complex Complex::operator -= (const Complexé& c)

{

Real -=c.Imag;
return *this;

}

{{ Todn tir *=

Complex Complex::operator +={(const Complexé& ¢)
{
double OldReal = Real;
Real = (Real.c.Real)-{Imag*c.Imag);
Imag = {OldReal*c.lmag) + {imag*c.Real);
return *this;

}

# Todn tir /=



Complex Complex::operatar {= {const Complexé ¢}
{
double d = (c.Real*c.Real) + (c.Imag*c.imag);
if(d 1=0.0)
{
double OldReal = Real;
Real = (Real*c.Real+Imag*c.imag)/d;
imag = (Imag*c2Real-CldReal*c.Imag)/d;
} .
else
:set_new_handier(Error_Complex};
return *this;
1
// Phuong thitc hién thi
void Complex..Print{) const
{
cout<< “So phuc la:<< end|
cout << Real<< “+" << Imag;
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Chuong X

TINH TUGNG UNG BOI

10.1. SU RANG BUOC sOM VA MUON

Trong khi C**, khai niém v& tinh tuong tng bdi
(Polymorphic Function) ¢6 mot §¥ nghia hét stc quan trong béi né
lam tang hiéu qua cda chudng trinh duge viét ra. Dé ¢6 thé tim
hiéu chi tiét v& v&n d€ nay trudc tién ta hay &i sdu vé& hai khai
niém thudng dude dung trong k¥ thuat lap trinh - sy rang budc
sém (Early Binding) va s¢ rang budc muén (Late Binding).

Khi lam viéc véi cac ham, hau hét cac ngdén ngit (nhu C
hodc Pascal v.v.) déu sit dung mot qua trinh lam viée quen biét
goi la Early Binding (s rang budc sdm). Theo qué trinh nay, tén
cla mét ham cu thé nao dé6 déu gén lién véi mot dia chi tuong
ing trong bd nhé (dia chi nay dude xac dinh trong qua trinh bién
dich). Trong qua trinh lién két, cac ti nay (tén ham) khi gap sé
dugc thay thé béi cac dia chi tudng dng va khi mét ham nao dé
dude goi, chudng trinh s& chuyén quyén diéu khién dén dia chi
tudng dng da dude xac dinh trude d6 va diéu cdn chd 7 14 chi ¢6
duy nhit mét ham sé dudc goi.

Viéc st dung Early Binding doi hdi ngudi 14p trinh cin phai

du doAn trudc ham nio cha déi tugng nao sé& dude goi dén trong
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nhiing trudng hop cu thé va nhu vay méc dit ¢6 mét s8 uu diém
nhu tée dd thue hién nhanh do chi tiéu phi thoi gian khi go1
ham, khi truyén tham s, xéa Stack, trong khi cic céng viéc nhu
litn két, tinh toan dia chi ctia ham d& dudc thue hién trude d6
trong quéa trinh bién dich, phudng phap nay vAn c6 nhiéu han

ché& va té ra thiéu hidu qua trong C**.

Late Binding sé cho phép cac ham duge che khuit trong qua
trinh bién dich va viéc modt ham nao d6 dude goi s& duge quyét
dinh trong khi thyc hién. Stz dung phuong phip nay, mdt ham
nao dé s& duge goi lubn gén lién véi di tugng chita né va diéu
nay sé do chuong trinh quyét dinh khi thye hién va do vay khac
vdi Early Binding: khéng chi ¢6 duy nhit mét ham sé& duge thuc
hién théng qua mot phép goi ham ma cé thé ¢6 nhiéu ham khac
nhau sé& duge thue hién tiy theo ting didu kién cu thé. Day 1a
mét cach lAm viée mdi véi ham trong mot s6 ngdn ngd lap trinh
huéng d6i tugng nhu SmallTalk, C** v.v véi d6 mém déo cao khi
lap trinh.

10.2. HAM AQ (VIRTUAL FUNCTION)

Trong C**, tinh rang bude mudn cho mdt ham sé& duge thye
hién n&u ham d6 dude khai bao biing tit khéa virtual va didu nay
chi ¢6 § nghia d6i véi nhitng d61 tudng nim trong ciu tric cay.
Trong trudng hgp ngude lai, viée khai bao virtual cho ham mie
dd khong phat sinh 14i nhung s& khong c6 tdc dung va chi lam
phi t8n thdi gian khi ham dude goi va thue hién, D& tim hiéu vé
diéu nay, trudc tién hay xét mot sd vi du don gian.
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Vi du 10.1

#include <stdio.h>
class A
{
public:
virtual void Display()

{
puts(“\n Class A"):}

I
class B :public A
{
public:
virtual void Display(){ puts(“\n Class B");}
}i
void Show{A* a)
{
a->Display();
} .
void main()
{
A* 3 = new A,
B* b = new B;
a->>Display(};
b->Display();
Show{a); // Got ham A::Display()
Show(b}; // Goi ham B::Display()
}

Dic tinh Polymorphic cia ham thanh phén Display(} sé
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khong thé hién rd néu chi xem xét ham chinh main(). Péc tinh
nay dude thé hién trong ham Show() va cho phép chudng trinh
¢6 thé goi mét ham Display() tudng iing cia Idp A hoéic B dé thuc
hién tuy theo ting trudng hgp. Trong vi du trén, néu ham
Display() khéng duge khai béo virtual thi Show(a) s& goi
A:Display() va Show(b) ciing s& goi A:Display() vi tham s&
truyén B* sé& dugc chuyén kiéu thanh A* trudc khi goi ham
Display().

Cén luu ¥ ring chi c6 cdc ham thanh phan méi duge khai
bao theo kidu virtual va mot khi mot ham ndo 46 dugde khai béo
theo kifu virtual thi ham d6 khéng dugc khai béo lai trong cac
16p dAn xuédt véi cing cac dic tinh (s6 lugng doi s6 va kidu cac
d& s8) nhung khéc kiu. Khi diéu nay duge dam bao thi ham sé
tu déng trd thanh virtual, khong phy thudc 14 ham cé duge khai
béo biing ti khéa virtual trong 16p din xuét hay khéng.

10.2.1. Cac ham duge dinh nghia lai (Overriding Function)

Trong vi du trén, ham 4o B: :Display() dugc chon theo kidu
d6ng trong thdi diém thyc hién ham :=Show(..). Ham
B:Display() bdi viy duge goi la wvirtual override cia ham
A::Display(). Mot ham duge khai bao trong mét 16p dan xuit sé
14 virtual override cia mét ham trong 18p cd 3 chi khi ching ¢6
cling 8 ludng va kidu cac d6i s6. Trong trudng hgp nguge lai, cac
ham nay duge xem nhu 14 nhing ham hoan toan khéc nhau va
viée khai béo virtual cho ching hoan toan khéng mang lai bat clt

mdt hiéu qua nao.
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10.2.2, Ham réng (Null Function)

Cac 18p dan xuit (vi du nhu 16p B) khéng nhat thiét phai su
dung mét ham duge khai bao theo kiéu virtual trong 18p co s (vi
du 16p A). Tuy vay, n€u mét 1dp khac lai duge dén xust tir cac 16p
din xu4t trén (ching han C lai din xudt ti B) thi dé 18p C c6 thé
su dung ham virfual duge khai bao trong A, cac ham dé cing
cdn phéai duge khai bao trong cac 16p trung gian (16p B). D& thuc
hién duge diéu nay, trong cac 16p d6 cin phai dinh nghia Null
virtual function. Hinh 10.1 mé ta mt cdu trac trong dé cin phai
sit dung Null Function.

A
public:
virtual void printOn()

B
public:
virtual void printOn()

Y

c
public:
virtual void printOn{)

Hinh 10.1
Vi duy 10.2
#include<stdio.h>
class A{
public;
virtual void prinOn{}{ puts{“n Class A"};}
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¥
class B:public A

{
public: virtual void printOn{}{ }

}i

dass C:public B

{
public:
virtual void printOn{){ puts(“\n Class C"};}

b

void Show(A* a)

{
a->printOn;

h

void main()

{
a*a=newh,
B* b = new B,
C*c=new(;
Show(a};
Show(b);
Show(c);

}

Ham 4o BuprintOn() duge khai bao theo kiéu Null vi 16p B
khéng doi hoi phai st dung ham nay. Viéc khai bao theo kiéu
Null bit bude phai ¢6 trong 16p B dé cho phép céc 1p dan xudt
td B ¢6 thé st dung cde ham Virtual trong A qua cach go1
:Show(c).
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10.2.3. Cac 18p tritu tugng (Abstract Classes)

Cac 16p xuat hién gin hodc ngay tai dinh caa mot cdu tric
¢y cta qué trinh thita k& thudng cé mét hodc nhidu Null
Virtual Functions. Cac ham nay lam cho giao dién cla ngudi sit
dung khi lam viée véi cau tric trd thanh phu hgp va mém déo
han. Céc giao dién nay cho phép qua trinh Late Binding duge sii
dung mét cich rdng rai va lam gidm bét ganh ning cua ngusi
lap trinh trong qua trinh xiy dung chuong trinh. Céc 16p ¢ dinh
cua ciu tric cAy thudng e6 tit ca cie ham dude diing chung cla
tat cd cac 18p, mic du vay tinh tuong dng bdi caa C** s& cho phép
phén biét cac ham cu thé duge go1 théng qua cd edu ham do.

Tuy vay, néu mét 16p chi bao gdm cac Null Virtual Function
thi viée thé hién cac d6i tugng cia ldp nay sé khéng cé y nghia
khi lap trinh bdi vi ngoai viéc phin b bd nhd mét cach khong
cin th1et ~cac dbi tugng cua 16p d6 sé khéng thyc hién bit ci

diéu gi, mac di trinh bién dich ¢6 the cho phép thuyc hién difu do
ma khéng théng bao 16i.

Dé tranh viéc khéi tao cée déi tugng cia cac ldp c6 dang
trén, cdc 16p d6 cAn duge khai bio theo kidu truu tugng
(@bstract). Khi mét 16p dude khai béo theo kidu abstract thi moi
cd gang thé hig¢n déi tugng cla 16p d6 déu bi trinh bién dich bt
161. Mét 16p dude trd thanh abstract cAn phai ¢ it nhat mot Null
Virtual Function va trong s6 cac Null Virtual Function d6 phai
¢6 {t nhat m{t ham khai bao theo kidu Pyre virtual function
(ham thuén a0) theo cach sau:

virtual void printOn() = 0;

(Can phan biét sy khac nhau gita viéc khai bao trén véi
viéc khai bdo Null Function : virtual void printOn{) { }).
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Vi du 10.3
class A
{

public;

virtual void printOn{} =0: // Pure Function

h
void main()
{

A*a;

a->printOn{}; // Churong trinh s& bdo 16

}

Khi thuc hién chudng trinh nay, viéc goi ham a->printOn()
trong ham chinh main s& b trinh bién dich bt 16 va ¢6 thé phat

ginh théng bao sau: Abord program termination.

Trén thuc t&, viée goi mot ham duge Kkhai bao theo kiéu pure
virtual 14 tudng duong véi vide st dung mdt con tro chua duge
khai tao dé goi gian tiép ham va do 46 s& khéng dudc phép.
Trong trudng hop nay. Borland C** s& t tham chidu dén mét

con trd chi dén ham xu 1y 151 38 thong bao 151 xdy ra.

Céc 16p tritu tugng duge x4y dyng 48 phuc vu cho cac 18p cb
tinh ké thita va cac l6p nay thudng xust hién & gan hodc ngay
tai dinh clia cfu trac cay. Can chu ¥y ring c6 thé ton tal nhiéu
Abstract classes trong cung m6t cdu tric cay. Vi du dudi day sé
minh hoa cho viée si dung cac lap tritu tugng.

Vi du 104

#include<stdio.h>
class A

{
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puBHc:
virtuat void printOn{) =0; /{ Pure virtual function

i
class B:public A{
{
public:
virtual void printOn() { puts(“in Class B");
h
class C:public B{
{
public:
virtual void printC 1 { puts(*in Class C");
¥
void Show(A* a)
{
a->printOn(};
}
void main()
{
B*b = new B,
C*ez=new(
Show(b); // sit dung B::printOn()
Show(c); // sir dung C::printOn()
}

Lép A duge st dung nhu mét 18p co s6 cho tat ca céc 16p
khac. Ham ::ShowfA*) nao dude goi sé dude xac dinh cu thé
trong khi thyc hién chudng trinh dya trén kidu cta d& tugng
duge truyén cho ham.

398



Viée dn xudt mot 16p tit moét 1p tritu tugng khong c6 nghia
12 16p d6 c6 thé duge thé hién. N&u mét 16p dude dan xufit tit mot
16p khac ma ban than 1dp co s6 lai cé chita cac pure virtual
function thi 16p dan xudt dé cang duge xem la tritu tugng. Bing
cach nay C** d6i héi phai dinh nghia chéng t&t ca cac pure
virtual function trong 16p din xuit. Néu didu nay khong dam
bao thi c6 thé phat sinh ra 13i khi bién dich bdi vi mét khi ta
khéng c6 kha ning dinh nghia chdng cac pure virtual function
thi co c&u st dung ctia cac ham virtual cing khéng thé truyén
cho cac 16p din xuft. Néu mot ldp dan xudt tir mét 16p triwu
tugng ma lai 1a Abstract thi mét trong cac ham virtual cua 16p
dé phai la pure virtual.

Nhu trén da trinh bay, néu trong 16p dan xuit khéng cé
dinh nghia chéng cho cac ham pure virtual ctia 16p ¢d s6 thi diéu

d6 c6 thé phat sinh ra 15i. Vi du sau sé minh hoa cho két luan

trén:

Vi du 10.5

class A{
public:
virtual veid f() =0;
h
class B:public A
{
int value;
public:
void g(int i} { value=i;}
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Néu pure virtual funtion duge sit dung nhu mét ham virtual
binh thuéng thi 16p B ¢6 thé thita k& ham A=) vi trong B khéng
¢6 dinh nghia chdng cta ham d6. Gia s ring C 1a mét 16p méi
duge din xudt t& B. Néu trong C ¢6 khai bao virtual function f)
thi ham nay s& khéng duge phép truy nhap qua con trd A* hoic
B* vi trong diy chuyén caa virtual function da cé6 mot mét xich
bi cét &Gt tai lop B. Viec goi C:f1) trong truong hgp nay sé dan
dén viéc thite hién ham pure virtual function A::f() ma két qua sé
phat sinh ra 16i. Chinh vi nguyén nhan nay, pure virtual
function cin duge khai bao éhSng trong cée 1p dan xudt va
tham chi phai khai bao pure mét 14n nita néu cin.

C6 thé néi dac tinh tuong tng boi cia C** 1a rit quan trong
nhung cing tudng déi khé hidu déi véi nhitng ngudi bit diu véi
C*. D€ c6 thé nim chéc hon khai niém nay, ta hiy quay lai véi
chudng trinh xay dyng cac déi tugng dd hoa da duge thidt lap
trong cac chudng trude

Trong chuong trinh nay, mdi 16p trong ciu tric ciy eta su
thirza k& nham muc dich x4y dung mét déi tugng dé hoa khic
nhau trén man hinh: diém hoiac dudng tron. Véi cac 18p nay, co
thé v& cac dudng Lron hoic cac didm trén man hinh dd hoa tai
cac vi tri khac nhau. D& c6 thé vé cac d6i tugng khac, ching han
nhu hinh vudng, cung trén v.v ta c6 thé xay dyng thém cac 1ép
v6 cde ham thanh phan riéng biét trong cac 16p d6 dé ching ¢6
thé tit hién thi 18n man hinh.

Khi x8y dyng lén cdc ham thanh phin (Skow) nhdm muc
dich hién thi cac déi tugng cla titng lop, thuat toan dé xdy dung
1én ham thanh phan nay 1a hoan toan khac nhau. Ching han dé

hién thi mét diém thi cAn xac dinh vi tri (toa dd) ciing nhu mau
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ctia diém d6, trong khi dé vé 1én mét dudng tron thi ngoai toa do
clia tAm dudng tron thi con cdn thong tin v& ban kinh cia dudng
tron v.v.

Khi x4y dung cic ham thanh phan Show cna ting 1dp, trinh
bién dich da diung phudng phap rang buge sém dé phéan biét cac
ham thanh phin ndy cha cac d6i tugng khac nhau. St dung su
rang budc sém, ham thianh phin Skow cta déi tugng nio duge
tham chigu dé&n s& phu thude vao cac yéu td sau:

¢ Su khac biét vé cac dac tinh cua cac tham s8 truyén: s§
lugng hodc kiéu cta cac déi s§ - ching han Show(int,
char) va Show(char*, float) la hoan toan khéc nhau.

« Sl dung toan tit pham vi - ching han Circle::Show() va
Apoint::Show(), :: Show() 1a hoan toan khac nhau.

» St dung phép goi ham tit mot ddi tugng cia lép - ching
han ACircle. Show goi Circle::Show trong khi
APoint.Show s& goi Point:Show. Cang vay néu ta goi
ham thanh phin t con tré chi d&n déi tugng cua 16p -
ching han: APoint_pointer->Show sé goi Point::Show.

Mot dic difm cta hdu hét cac thu vién da duge xdy dung
sin (nhit 13 cae céng cu dd hoa) 1a cac ham thanh phan cia cac
16p da dugc bign dich duéi dang file OBJ hoéc file thut vién LIB.
St dung su rang budc sdm trong tat ca cic truong hop ndy sé
gay khong it khé khan khi cdn xdy dung thém mét 16p méi hofe
tham chi khi cdn phat trién mét 19p sén co. Chéng han, dé di
chuyén mét ddi tugng 48 hoa - diém hoac dudng trén, trong
chuong trinh trén c6 thé sl dyng hai ham thanh phén riéng
biét cho tung lép.
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void Point::MoveTa(int NewX, int NewY)

{
Boolean vis = Visible;
if{vis) Hide();
X = NewX; Y = NewY:
if{vis} Show();
}
void Circle:xMoveTo(int NewX, int NewY)
{
Boolean vis = Visible;
if(vis) Hide(};
X = NewX; Y = NewY;
if(vis) Show();
}

Mac da hai ham thanh phan MoveTo trong hai lép Point va
Circle 12 hoan toan giéng nhau (s6 lugng va kiéu ctia cac d4i s8,
thadm ch{ cac cdu lénh trong ching ciing gidhg nhau) nhung
trong chuong trinh van phai xdy dung hai ham khac nhau cho
Lung 18p. Viée viét lai doan ma cta MoveTo cua 16p Point trong
l4p Cirele tuy c6 vé don gian nhing trong thye t& lai ¢6 mét sé
nhuge diém:

* Khéng s dung dugc tinh thita k& clia lap trinh huéng
déi tugng va do d6 lam cho chuong trinh trd nén ¢6 kich
thuée 16n khong can thiét.

» Néu Point duge cung cip dudi dang file OBJ hoac dudi
dang File LIB thi viéc viét lai MoveTo trong Circle sé trd
thanh khé khan néu MoveTo dude xay dyng tit mét
thuat toan phc tap.
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Vian dé nay sinh & day 1a tai sao khéng thita k& ham
MoveTo cua Point trong 18p Circle nhu da thua ké& hai ham
thanh phan khéc cta Point nhu GetX va GetY? Nguyén nhén Ja
méic di ham MoveTo trong hai 16p nay 1a hoan toan gitng nhau
nhung cic ham Hide() va Show() dudc goi trong MoveTo cua
Circle::MoveTo lai khac vl Hide() va Show() duge goi trong
MoveTo ciua Point::MoveTo. Cac ham nay chi cé tén la gidng
nhau. Viée thita k& MoveTo cua 18p Point trong Circle sé dan dén
viéc goi cac ham Show() va Hide(} ciua 16p Point khi ham thanh
phan MoveTo cta lép Circle duge goi. Diéu nay xay ra do trinh
bién dich da su dung sy rang budc sém khi bién dich, do hai him
Show() va Hide() ctua Point ludn duge gin lién vdi cac d61 tugng
goi cAc ham nay. Su rang budc sdm sé dua dén két qua sai cua
chudng trinh vi nhu trén 43 dé cap, cac ham Hide() va Show()
trong hai 16p dugc thigt k& hoan toan khac nhau.

Dé gidi quyét ¢6 hiéu qua v&n d& phiic tap trén, hai ham
Show() va Hide() trong hai 18p Point va Cirele duge khai bao
theo kiéu Virtuel. Khi d6 trong qué trinh bién dich Point, hai
ham nay s& khéng gin vdi d8i tugng cta 16p Point (hay néi cach
khac 14 hai ham nay bi che khuit trong quéa trinh bién dich).
Lép Point khi dé c6 thé dude bién dich va lién két (Link) dudi
dang OBJ hosc LIB d& cung cdp cho ngudi st dung. Khi xay
dung 18p Circle ddn xuit tit Point va thua k& ham MoveTo cla
16p nay thi khi mdt déi tugng cia 16p Peint hoic Circle goi ham
MoveTo, ham MoveTo sé tu dong tham chidu dén cdc ham
Show() va Hide() cia chinh céc 16p dé. Can luu ¥ 1a trong trudng
hgp nay trinh bién dich di su dung sy rang budc mudn khi goi
ham Show() va Hide(). Khi dé viéc quyét dinh mot ham nao dé
duge goil s& dude xac dinh trong qué trinh thuce hién chudng
trinh chit khéng phai trong qua trinh bién dich.
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Hai ham Show va Hide trong hai 18p Point va Circle dudc
khai bao lai nhu sau:

virtual void Show(void);

virtual void Hide(void);

Dé nghién citu mét cach chi tiét hon vé céch st dung ham
ao, ta sé& sui dung viée khai bao cac ham Show va Hide nhu cac
ham 4o dé xay dung mét ham chung - ham Drag dung dé kéo
mét déi tugng thude 16p Point, Circle hodc mot déi tugng db hoa
bat ky duge din xuit ti 18p Point &i mét khodng cach nao d6 khi
gd cac phim =, «, T, 1. Xem lai vi du trudc, c6 thé thiy dé mot
d61 tugng bat ky duge din xuit tit 16p Point ¢d thé st dung ham
Drag, ham nay can duge truyén déi s6 1a mét tham chiéu dén 16p
Point. Khi dude goi, vd dugc truyén déi s6 la mot dé1 tugng
APoint ti 16p Point hoiic Acirele trinh bién dich sé ty dong thue
hién viéc chuyén kiéu cdc déi tudng.

Ngoal dd1 s6 1a d61 tugng enia mét 16p, ham Drag con dude
truyén mét ddi s& DragBy - khodng cach s& di chuyén d6i tugng.
Nhu vay ham Drag cé thé duge dinh nghia nhu sau:

void Drag(Point& AnyFigure, int DragBy)
{
int DeltaX, Delta Y;

/{ X4c dinh huéng di chuyén cila doi tuong

int FigureX, FigureY;

AnyFigure.Shew(); // Hién thi ddi tugng cén di chuyén
FigureX = AnyFigure.GetX();

FigureY = AnyFigure.GetY(};

// Vong lap dé kéo d6i tugng
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while(GetDelta(DeltaX DeltaY)
i
// Toa d6 mdi theo truc X
FigureX +="DeltaX*DragBy;
/{ Toa d¢ mdi theo truc y
FigureY +=DeltaY*DragBy,
// Dich chuyén déi tuong
AnyFigure‘MoveTo(FigureX,FigureY)',
}
}

Ham Drag ¢6 st dyng mét ham khac chua duge nhic dén -
ham GetDelta. Ham GetDelta lam mdt nhiém vu duy nhit 1a xéc
dinh huéng dich chuyén cta d6& tugng khi ngudi s dung gob chc
phim —, <, T, 1. Cac gia tri cia DeltaX va DeltaY sé xac dinh
huéng dich chuyén va bao gom:

DeltaX = 1 néu phim — dudge g6;

DeltaX = -1 néu phim & dugc g6,

DeltaY = 1 néu phim T dude gd;

DeltaY = -1 néu phim | duge gd.

Phén tich ham Drag ta nhan thiy ham dugde truyén d& sé
1a déi tuong ctia mot 16p dan xudlt tit 1dp Point. Trinh bién dich
sé diang dd sb nay 48 xac dinh dung d& tugng tac dong lén céc
ham thanh phén nhu GetX(), Get(), MoveTof...) va dich chuyén
41 tugng doi (chu § cach goi cac ham thanh phan trén trong
ham Drag). Tuy vay, cing cin Iuu y cac ham thanh phan GetX(),
GetY() va MoveTo 1a cac ham duge thira k& trong cac tdt ca cac
16p duge din xuat tit 16p Point do dé ching ludn duge gan lién
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vai d6i tugng dang goi ching. Diéu cdn luu y & ddy la phai xac
dinh dung cie ham Show(), Hide(} cia déi tugng dang duge dich
chuvén trong ham MoveTo bdi vi cac ham nay c6 néi dung hoan
toan khac nhau trong eac 16p din xudt tit 16p Point. Vin dé nay
tuy vay lai duge giai quyét kha dé dang néu cac ham Show() va
Hide() dudgc khai bao theo kiéu virtual. Khi dé viée xac dinh ham
Show va Hide cta d&1 tugng nao duge got sé duge thuc hign
théng qua phép rang budc mudn va tit d61 tugng goi cAe ham
nay. Nbhu vay céd thé nhan thay neu ham Drag dugdc khai bao
trong 16p Point va cac 10p din xudt thita k€ ham nay thi tat ca
cae van dé trén sé duge giai quyét mdt cach tron ven. Khi mot
d61 tugng eua cic 16p din xudt ti l6p Point goi ham thanh phan
nay, thi de kha nang rang budc mudn, chusng trinh sé goi dung
cac ham thanh phan cla cac dé1 tugng do.

M6t van dé niia cAn didt ra ¢ ddy 14 6 nén khai bao ham
Drag trong 16p Point va virtual khéng? Khi khai bao mot ham la
virfual, théng thudng ngudi thiét k& chuong trinh dua ra mét
kh# nang nhim md rong va phat trién cac ham dé trong cac 16p
din xuat. Néu kha nang nay khéng dd1 hdi thi viée khai bao cac
ham nay theo kidu virtual 1a khong cin thiét vi cdc ham virtual
thudng cdn bd nhé 16n hon cing nhu s6 1an truy nhap dén bd
nhé ciing nhiéu hon so véi cac ham tudng duong khong duge
khai bao bing tit khéa virtual. Viéc khai bao ham nay la virtual
hay khéng hoan toan phu thude vao muc dich va kha ning phat
trién ctia ham dé trong cac 16p din xudt. Trong chuong trinh
dudi day, ham Drag sé duge khai bao theo kidu virfual.

/1 File figuresh

enum Boolean {false true};
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class Location

{
protected:
int X;
int Y:
pubkic:

Location{int InitX, int InitY){ X = InitX; Y = initY);}
int GetX (return X:}

int GetY{return Y;}

h

class Point: public Location

{

protected:
Boclean Visible;
public:
Point{int InitX, int InitY);
virtual void Show();
virtual void Hide();
Boolean isVisible{return Visible;}
void MoveTo(int NewX, int NewY);
virtual void Drag(int DragBy);

b

class Cirle:public Point

{

protected:
int Radius;

public:
Circle(int InitX, int IMtY, int InitRadius);
void Show();
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void Hide(};
void Expand(int ExpandBy);
void Contract{int ContractByj);
I
/{ Khai bdo prototype cia ham GetDelta - Ham ding chung
Boolean GetDelta(int& DeltaX, int& DeftaY);
(C4c ham thanh phan cha cac 16p duge dinh nghia trong File
figure.cpp
// File figure.cpp
#include “figure.n”
#incude <graphics.h>
#indude <conic.h>
// Cac ham thanh phén cia 16p Point
Point::Point(int InitX, int InitY):Location{InitX, initY})

{
Visible = false;
}
void Point::Show()
{
Visible = true,
putpixel{X.Y,getcolor()};
}
void Point::Hide(}
{
Visible = false;
putpixe(X Y getbkcolor(});
}

void Point::MoveTo{int NewX, int NewY)
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Hide{};

X = NewX;
Y = NewY,
Show();

}

Boolean GetDelta(int& DeltaX, int& Delta¥)
{
char KeyChar,
Boolean Quit;
DeltaX =0;
Delta¥ =0;
do
{
KeyChar = getch();
if(KeyChar = = 13} //G6 Enter
return{false);
if{(KeyChar ==0)
{
Quit = true;
KeyChar = getch(); // doc phim md rong
switch(KeyChar)
{
case 72:Delta¥ = -1; break;
case 80:Delta¥Y = 1; break;
case 75:DeltaX = -1; break:
case 77:DeltaX = 1; break;
default:Quit = false;
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}
} while(Quit);
}
void Point::Drag(int DragBy)
{
int DeltaX, int DeltaY;
int FigureX, FigureY;
Show(};
FigureX = GetX();
FigureY = GetY();
while(GetDelta{DeltaX, DeltaY))
{
FigureX += (DeltaX*DragBy);
FigureY += (DeltaY*DragBy);
MoveTo(FigureX, FigureY)

}

// Binh nghia cic ham thanh phdn cita Circle

Circle::Circle(int InitX, int InitY, int InitRadius):
Point(InitX, InitY)

{
Radius = InitRadius:
}
void Circle::Show()
{
Visible = true:
arcle(X,Y,Radius);
}

void Circle:Hide()
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{

unsigned int TempColor,
TempColor = getcolor{);
setcolor{getbkcolor(});
Visible = false;
circle(X,Y,Radius);
setcolor{Tempcolor);

}
void Circle::Fxpand(int ExpandBy)

{
Hide();
Radius +=EtxpandBy;
itf(Radius <0}

Radius =0;
Showi);
}

void Circle::Contract(int ContractBy)

{
Expand(-ContractBy);

}

File figure.cpp - khai bao va dinh nghia thém lép Arc (vé
cung trén) din xudt ti Circle va md ta sit dung cta cic 16p qua
ham main()

{1 Lién két véi Figures.obj va graphies.lib
Vi du 10.6
#indude “figures.h”

#include<graphics.h>
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#include<conio h>
class Arc:public Circle
{
int StartAngle;
int EndAngle;
public:
Arc(int InitX, int InitY, int InitRadius, int InitStartAngle, int IntEndAngle);
Circle(InitX, InitY InitRadius}

{
StartAngle = initStartAngle;
EndAngie = InitEndAngle;

}

void Show();

void Hide{),

P
/ thoh nghta cdc ham thanh phan cta Arc
void Arc::Show()

{
Visible trug;
arc(X.Y,StartAngle EndAngle Radius);
}
void Arc::Hide()
{

int TempColor;

TempColor = getcolor(};
setcolor(getbkeolor{}});

Visible = false;

arc(%,Y StartAngle EndAngle,Radius);
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setcolor{Tempcolor);

}
int main(}
{
int graphdriver = DETECT;
int graphmode;
initgraph(&graphdriver,&graphmode."c:\\borland\\bgi")
Circle ACircle(151,82,50);
Arc AnArc{151,82,25,0,190);
/1 G& céc phim —,&,T .4 dé di chuyén céc di tuong
/1 G& Esc thoat khoi chuong trinh
AnArc Drag(5);
AnArc.Hide();
AnArc.Drag{10});
closegraph();
return 0;
}

10.2.4. Ham ban o (Virtual friend function)

Cac ham thanh phan cua mét 1dp €6 thé duge khai bao theo
kiéu virtual dé cac 1dp dan xuit tit 16p nay cb thé st dung ham
dé phat trién va thyc hién cae cong viéc riéng cla chinh 16p dan
xuit 6. Tuy vAy van dé€ dat ra la ¢ thé khai bao mét ham ban
(friend function) cua mot 16p theo kidu virtual duge khong? Cau
tra 131 12 c6 thé duge, nhung khi dé ham ban phai ]Ja mft ham
thanh phan cla mot 16p khac. Trong tat ca cac truong hgp khac,
viéc khai bao mét ham ban 1a virtual s& phat sinh 157 trong
chuong trinh. Vi dy duéi ddy <& minh hoa cho vige st dung mdt
ham virtual friend function.
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Vi du 10,7
#include <stdio.h>
* lass C; /f Khai bao prototype cua op C;
class A
{
pubhic:
int a;
A(int i) { a=i;}
virtual void printOn{C&),
b
class Bipublic A
{
public:
int b;
Blinti. int ) Al { b=1}
virtual void printOn(C&);
b
class €
{ |
friend veid A:printOn{C&);
friend void B::printOn{(&);
int a,0,¢
public:
Clint 1, int j, int k) { a=i; b=]; e=ki}
b
vold A:printOn{C& t)
{
printf(An Thanh phdn a cua 6p A ha=Ted"a).
printf(““n Thanh phén ¢ cta 16p Ciac= ¥d” tc);



}
void BuprintOn{C& t)

{
printf(*\n Thanh phdn b ciia 16p Bla b= %d”, bj;
printf(*“a Thanh phan ¢ cta ldp C la ¢ = %d”, tc):
}
void Print{(A& m, C& t)
{
m.printOn{t};
}
#// Ham chinh
void main()
{
Aa(10);
Bb(10,20};
€ ¢(10,20,30);
Print{a.c);
Print(b,c);

g

Trong vi du nay ¢b thé nhan thiy hai ham printOn(..) cua
hai 16p A va B duge kbai bao nhu mét ham ban cua lép C va do
d6 ¢6 thé truy nhap khong han ch& dén tit ca cac thanh phéan
caa 16p C. Thém vao dé hai ham nay lai 14 hai ham ao do dudgc
khai bao bing tit khéa virtual vi vay c6 thé dude goi mdt cach
chinh xéc tiy theo déi tugng duge truyén nhu tham chiéu cho
ham Print(..}
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10.2.5. Toan ti ao (Virtual operator)

Ciing nhu cac ham thanh phén, cic toan ti cuaa 16p cling cb
thé duge khai bao theo kidu virtual. Vi dy 10.8 dudi day s& md ta
chuong trinh minh hoa cho viéce sl dung cac toan tit cia mét 16p
nhu cAc toan tu virtual.

Vi du 10.8

- class A

{

public:
int value_a;
Alint i) { value_a = 1;}
virtual A& operator + (A&);
virtual A& operator = {A&);
virtual int a{) { return value_a;}
virtual int b{) { return 0;}
virtual int ¢{) { return 0;}

h

class B:: public A

{
public:
int value_b;
B(int i, int i }: A() { value_b = j;}
virtual A& operator + (Ad};
virtual A& operator = (A&);
virtual int b(} { return value_b;}

}i

class C:public B

{
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int value_c;

C(int i, int j, int k) : B(ij) { value_b = k;}
virtual A& operator + (A&);

virtual A& operator = (A&);

virtual int ¢() { return value_c;}

}i
A& Az:operator + (A& t)
{
vafue_a +=t.a();
return *this;
}
A& A operator = {A&1)
{
value_a = t.a();
return *this;
}
A& Buoperator + (A& t)
{
value_a += t.a();
value_b + t.b{);
return *this;
}
A& B:: operator = (A& t)
{
value_a = ta();
value_b = t.b();
return *this;
}

A& Cioperator + (A& t)
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value_a +=t.al);
value_b += th{)

value_c += te();
return *this:

}
A& Coperator = (Adet)
{
value_a = t.a(),
value_b = t.b();
value_c = t.e(};
return *this;
}
void AddObjects(A& object1, A& object?2}
{
object! = object] + object;
}
void main{)
{
Aa(10);
b b{10,20);

Cc(10, 20, 30);
AddObjects(a, b};
AddObjects(b, ¢);
AddObjects(c, b};
a=b+g
t=cta

Trong vi du nay, tit ca cAc toan tit thanh phan do déu dudge
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khai b4o theo kiéu tham chiéu dé&n d6i tugng cia ldp A (A&). Didu
nay 14 bat bude vi cde ham duge khai béo theo kiéu virfual trong
céc 16p khac nhau ddi hdi phai c6 ciing kiéu, ciing sd lugng va kiéu
cua cac déi sd. Cac toan tu ao duge st dung trong ham main qua
hai cach - truyén déi tugng nhu d8i s& ciia ham va sau d6 st dung
g cflu tuong dng bl bén trong ham AddObject(A&, A&), hoic s
dung mét cach rd rang cic todn ti? nay nhu hai doéng cudl cua
lénh. D€ xem xét cach sit dung cac toan td virtual nay mét cach
cu thé, hiy xem cach thuc hién va két qué cla ciu 1énh cudi cung
¢ = ¢ + a; Khi thue hién cdu 1énh nay, ddu tién trinh bién dich sé
tinh két qua ciia biéu thitc ¢ + a. Khi tinh gia tri cta biéu thde
nay, trinh bién dich sé sit dung toan tii A& Croperator + do toan
ti bén trai cla bidu thac 1a d8i tuong ctia 16p C. K&t qua nhan
duge s8 14 value_a =10 + 10 =20, value_b = 20 + 0 - 20 va value ¢
= 0 + 30 = 30. Gi4 tri tinh dude cta bibu thiic s& dude gan cho c
qua viée st dung toan ti ao A& C: :operator =.

Khi st dyng tit khéa virtual dé khai béo cho cac ham ban,

cAn chi ¥ dén mét s diém sau:

o Chi c6 cac ham thanh phan mdi duge khai bdo theo kiéu
virtual, khong st dung ti khéa nay cho cac ham duge
khai bao theo kiéu toan cuc.

o Cac ham thanh phin kiéu static khong duge khai bao
theo kidu virtual.

s Cac constructor khéng dude khai bao theo kiéu virtual,
trong khi ¢6 thé sit dung tit khéa nay cho destructor va
bai vi destructor khéng c¢é tham s nén chi ¢6 duy nhat
mdt destructor duge khai bao theo kidu virtual cho
mit 18p.
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Chuong XI

THU VIEN CAC DONG NHAP XUAT

Dé thuan tién cho ngudi sit dung, Borland C** da duge cung
cAp mot s8 16p cho phép ngudi lap trinh ¢6 thé sit dung true tiép
cAc ham thanh phan cha 16p d6 ho#c thita k& chving trong cic 1dp
dan xuat khi cAn thigt. Nhin chung céc 16p nay dude thist ké va
sut dung cho trinh bién dich véi mue dich 1Am tang hiéu qua cha
vide sut dung bd nhé ciing nhu tde d6 thuc hién cia chudng trinh.
Céac dong nhap xuét da duge dé cap dén nhu cin, cout, clog va
cerr chinh la cac thé hién cta cac 16p da dude xay dung sin
trong C**.

Viéc nghién ctiu k¥ va st dung cac 16p da duge thiét k& sin
trong C™ déi héi ngudi sit dung phai ndm viing k§ thuit va
phudng phap lap trinh dinh hudéng d6i tugng ma cu thé 1a céac
khéi niém nhu tinh thita ké, tinh tuong ving bsi v.v. Néu khi
nghién ¢lu cac 16p niy ban van eon cam thay kho khan, dé nghi
céc ban hiy tham khao lai cac chudng V va VI dé thuan tién cho
viée nghién cfiu tiép theo. Phin nay cia cudn sach khéng ¢6
tham vong giéi thiéu tit ca cac ldp cia C**, ma chi dé cAp dén
mot 8 16p dai dién trong s6 cac 18p d6. Cac 18p khac, ban ¢6 thé

tham-khao ngay trong trinh bién dich cta C*.
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11.1. CAU TRUC CAY TU STREAMBUF

Streambuf va chc 18p din xuft ti né 1a céc 18p hd trg cho
cac thao tac nhap xuft di liu c6 st dung bd dém - buffer (dé
tién cho viée theo doi, dudi day s& dung tit buffer thay cho bd
dém). T4t ca che thao tdc nham di chuyén dit lidu tit mot ving
nay (nguén) sang mét vang khac (dich) déu dude hd trg bdi mot
cAu tric cay cla cac 16p véi sy phén chia thi bac (hierachy) duge
bit ddu tit streambuf. C6 thé néi ring streambuf va cac 16p din
xu&t tit 16p nay da dude thiét k& € diéu khién cac thao tic nhap
xuft ¢ mic thap nhat. Tuy vay ciing cin luu § rang streambuf
chua dudge thiét k& dé lam viée véi mot 461 tugng cu thé, do vay
khi sit dung truc tiép streambuf ta chi c6 thé 1am viée véi buffer
ma khéng thé thyc hién cac thao tdc nhap xuft trén mét do1
tugng cu thé khac nhu file, man hinh v.v. Dé& ¢6 thé lam viéc véi
cac A6i tudng nay, cAn phai lam viéc véi cac 16p khac duge din
xufit ti streambuf. Hinh dudi day mbd ta ciu tric cay duge dan
xudt ti streambuf:

streambuf

strstreambuf filebur stdiobuf

Nhu vay muc dich chinh cta streambuf khi dugdc thigt ké dé
cho eéic 16p khéc ¢é thé dude dAn xuat tir 16p nay. Xin nhic lai la
viée thé hién tryc tidp mot d6i tugng tit 16p streambuf la hau
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nhu khéng ¢6 ¥ nghia trén thyc t& Duéi day sé& nghién ctu mét
6 18p duge dan xudt ti streambuf cling nhu chinh ban than 16p
nay.

11.1.1. Lgp streambuf

11.1.1.1. Gi6i thiéu vé streambuf

Nhu d& dé cap dén & trén, streambuf dang dé didu khién cac
thao tde nhap xuit ¢ mic thap co6 st dung buffer. Vide nhap xuit
¢ day dude tién hanh theo nguyén tic First In Last Out (theo
nguyén tdc ndy, viée xudt cac ky ty tit buffer sé dude thuc hién
theo thid ty khi nhap ching vao buffer). Can luu ¥ mét s6 van dé
sau khi 1am viée v6i cac ddi tudng thude kiéu streambuf:

o D& véi cac buffer xudt (output buffer), cac ky tu cé thé
duge xuit vao buffer cho dén khi lap day ving xuat. Khi
viung xuit duge 14p day (trudng hdp nay duge goi la
overflow) dé c6 thé xust cae ky tu ti€p theo, ving xuat
cAn duge 1am sach {flushing).

» D& vai buffer nhap (input buffer), cac ky tu ¢6 thé duge
doc tu buffer cho dén khi buffer trd thanh rdng. Trudng
hgp nay duge goi la underflow.

Ban than 16p streambuf tuy vay lai khéng hd trg cho céac
thao tac xay ra khi giip cac trudng hgp buffer bi diy (khi xuédt)
hoiic bi rong (khi nhip) ngoai vide tu déng goi hai ham dude dinh
nghia virtual tudng Ung la oveflow va underflow. Hai ham nay
dén lugt minh lai khéng thiic hién bat cd mét cong vide gi khi
duge thiét ké trong 18p streambuf. Nguyén nhéan 1a do hoat déng
cza hai ham nay hoan toan phu thude vao kidu ddi tugng cu thé
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dang lam viée (ching han file hodic chudi v.v) trong khi déi tugng
nay lai khéng thé dugc xac dinh trong khi lam vige véi
streambuf. Cac ham nay duge thiét k& theo kidu virtual dé c6 thé
dudge dinh nghia chdng trong cdc 16p dén xudt (khi cac déi tugng
cu thé d& duge xac dinh) va ¢6 thé st dung tinh tuong lng boi
khi cée trudng hop overflow va underflow xay ra.

Lép streambuf co st dung mot sd bién con trd dé didu khién
hoat dong cta buffer. Hinh 11.1 va 11.2 chi ra cach sap xé&p cua
cAc con trd nay trong hai trudng hgp st dung output buffer (ving
xuét) va input buffer (viing nhép).

Buffer
| !
Base_ ppIT_ g?}:{r
pbase -

Hinh 11.1. Streambuf cho cac thao tac xuat

Trong cac hinh v& nay, cac con tré duge bit d4u boi ky tu p
duge sit dung cho cac thao téc xuft trong khi cac con trd gptr_va
eback_ duge st dung dé nhap mot ky tu vao by dém.

Buffer
A T 4
T ebuf_

Hinh 11.2. Streambuf cho cac thao tac nhap
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Dudi day la chle nang cia cae con trd dude md ta trén cac
hinh 11.1 va 11.2;

base_ : Con trd chi dén vi tri dau cua buffer (dia chi byte
ddu tién cha buffer).

pbase_ : Con trd chi dé&n vi tri dau tién cla ving xuft trong
buffer...

pptr_ : Con trd chi dén vi tri ti€p theo sé xudt k¥ ty vao
buffer.

ebuf_: Con trd chi dén vi tri ngay sau diém cudi cla buffer.

gptr_ : Con trd chi dén ky tu tiép theo s& dude doc tit buffer.
Cung véi vige doc k¥ tu, ky tu nay s& bi loai khéi buffer.

eback_ : Sau khi ky tu duge doc tu buffer, ky tu do cé thé
duge xudt trd lai vio buffer boi cac thao téc riéng (putback
operation). Con trd eback_ trong trudng hgp nay sé chi ra
khoang cach dé con trd gptr_ ¢6 thé duge dich chuyén trd lai.

Sau day la mé ta chi tiét cic loai dd liéu va ham thanh
phén cla 16p streambuf trong BorlandC*'.

C4c thanh phan thude kidu public:

 streambuf(): Constructor ngdm dinh. Cac d61 tugng duge

khdi tao biing constructor nay sé khong duge thist lap buffer dé
lam viéc. T4t ca cac con tro dude thiét lap bai gia tri 0.

streambuf(char*, int): Constructor dung dé khdi tao cac déi
tugng va thigt lap buffer dé 1am viéc véi ddi tugng dé. Cac tham
s8 char* va int 1a dja chi dau va kich thuéc cua buffer.

virtual ~streambuf(): Destructor nay duge xdy dung vol tu
khoéa virtug! nhim tranh viée nham 1an khi loai bé mét déi
tugng cua cac 16p duge thua k& ti streambuf. Trong 16p
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streambuf c6 rit nhiéu ham thanh phén st dung con trd chi dén
streambuf, Khi con trd hodc cac tham chiéu nay duge truyén bdi
cac d8i tugng da duge xac dinh (ching han filebuf hoic
streambuf), destructor nay dam bao rang 461 tugng tuong dng sé
bi x6a,

streambuf* setbuf(unsigned char*, int): Haim nay dung dé
thist lap buffer lién két vdi cac dong nhép xudt va khéng duge
phép dinh nghia chéng.

Khi duge goi, dén lugt minh ham s& goi ham virfual
streambuf:: setbuf(signed char®, int).

virtual streambuf* setbuf(signed char¥, int). Pugc thigt ké&
theo kidu virtual véi mue dich ¢é thé dude dinh nghia lai trong
16p d&n xuét. Cin chd § 12 tham s& d4u cia ham duge khai bao
theo kibu signed char* dé phan biét ham nay véi ham ron-
virtual setbuf vita dudc trinh bay ¢ trén. Tham s6 dude truyén
cho ham bao gém dia chi va dé dai cha buffer sé dugc lién két véi
d6i tuong. Néu d6i tugng da dude thiét 1ap buffer, buffer nay sé
bi loai bd va duge thay thé bai buffer mdi.

int sgetc(): Nhan ky ty tiép theo tit ving nhap geilinput
buffer) nhung khéng lam thay déi cac con tro cna buffer triu khi
buffer da dude doc hét. Trong trudng hgp nay, ham virtual
streambuf-underflow() s¢ tu déng dude goi va ngudi st dung cAn
phai'thiét 1ap lai cac con trd trong ham. Néu khi doc ¢6 151 sgete(}
sé tra lai gia tri1 EOF.

int snextc(): Con trd get pointer dude ting trude khi doc ky
tu ti buffer.

int sgetn(char*, int n): Doc n k¥ tu ti€p theo vao buffer s.
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Can kibm tra trudng hop underflow khi doc. Ham nay goi
streambuf::do_sgetn(...) néu sd ky t con lai trong buffer nho hon n.

Gia tri tra lai cha ham 1a s6 lugng cac ky tu da duge doc.

virtual int do_sgetnfchar® s, int): Ham virtual nay dang dé
didu khién buffer underflow khi thuc hién ham sgetn(...) dia dugc
trinh bay ¢ trén. Him sé sao chép n k¥ ty ti buffer vao s. Gia Lri

tra lai clia ham la 56 ky tu da duge doc.

virtual int underflow(): Ham duge tu dong goi khi xay ra
trudng hop underflow khi doc mot ky tu tit buffer (buffer rong).
Ham underflow trong 16p streambuf tuy viy khong lam bat cd
diéu gi khac ngoal trit viée tra lai gia tri EOF. Cac edng viéce cu
thé cia underflow phai dude thiét lap trong cie ham tuong \ing

trong cac 18p dan xuat.

int sputback(char): Ham cho phép dua mét k¥ td vao ving
get (viing doc) néu ¢6 chd. Ky tu nay 6 thé 1a ky tu bat ky ké cd
ky tu d3 duge doc ra ti buffer trude ¢6. Néu thyc hién thanh
¢ong, ky tu nay sé duge nhan nhu gia tri duge tra lai boi ham
sputback(). Néu trong ving nhap dit lidu khéng con chd, ham
virtual int streambuf:pbackfail(int) sé& dude goi vdi tham s8 1a
ky tu dang duge 1lam viée.

virtual int pbackfail(int): Ham duge thiét ké danh cho céac
16p dude din xudt tit streambuf. Ham dudc goi bdi
streambf::sputbackfchar) khi cAn dua lai mdt ky ty vao vang
nhap nhung khéng c¢on chd. Gia tri ngdm dinh duge trd lai caa
pbackfail(int) 12 EOF. Dé c6 thé duge sit dung, ham cin duge
dinh nghia lai trong 16p dan xuAt.
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int in_avail(): Ham tra lai s8 ky tu hién ¢6 trong viing nhap

(get buffer).

int sputc(int): Ham st dung con trd pptr_ dé xuit ky tu vao
buffer. Gia tri tra lai cia ham 1a k§ tu dude xudt néu thao tic
thyc hién thanh céng. Trong trudng hop nguge lai, gia tri tra lai
cua ham la EOF. Sau khi thuyc hién, con trd pper_ sé dude didu
chinh lai.

int sputn(const char* s, int n): Sao chép n ky ty diu tién cua
mang s vao buffer. Con trd pptr_ dude didu chinh lai sau khi
thyc hién sao chép. Gia tri tra lai ciia ham 1a s§ lugng ky tu
duge sao chép néu 46 dai cia buffer 16n hon hodc bing n. Trong
trudng hop ngugce lai, hAm do_spuntnfconst ¢ har*, int) sé dugc
goi.

virtual int overflow(int - EOF): Ham nay cin dugc dinh
nghia lai trong cac 16p dan xuét t streambuf. Ham duge goi khi
thye hién mét thao tac xudt vao buffer trong khi buffer da bi
ddy. Thong thudng trong cac 1dp duge din xust, ham dude thiét
k& d& c6 thé sao chép toan bd ndl dung cii ena buffer dén cac
thiét bi hodc cac buffer khic va xudt ky tu dang lam viée vao
buffer. Trudc khi xudt ky ty nay, cin diéu chinh lai vi trf ctia céc
con trd d€ buffer cé thé nhan thém cac ky ty méi. Gia tri EOF la
gia tri dugc tra lai néu ham thue hién ¢6 151

int out_waiting(): Tra lai s8 ky tu hién c6 trong vang xuéit.

virtual streampos seekoff(streamoff seek_dir, int = (ios: :in |
ios:: out) : Ham sé& dich chuyén cac con trd eha streambuf buffer
v6i khoang cach bang s§ cac ky ty dude dinh nghia béi tham s&
truyén thit nhit. Tham s8 truyén thit hai dung dé xac dinh vi tri
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bat ddu va huéng dich chuyén duge khai bao theo kidu enun.
Loai dii liéu nay duge dinh nghia trong 16p ios theo cach sau:

enum seek_dir { beg =0, cur =2, end =2} ;
Trong dé6 :
beg =0 - Xac dinh huéng dich chuyén tit ddu buffer.

cur = 1 - Xéc dinh hudng dich chuyén tit diém hién thdi dén
cudi buffer.

end =2 - Xac dinh huéng dich chuyén tit cusi buffer.

Tham s¢ truyén thit ba s& xac dinh loai con trd edn dich
chuyén. N&u gia trj cla tham s& 13 ios: -in thi pptr_ sé dude dich
chuyén, néu gia tri clia tham s6 1a ios::out thi con trd gptr_ sé
duge dich chuyén. Ngim dinh thi ca hai con tré nay déu dugc
dich chuyén.

Can chd ¥ 12 ham streambuf-:seekoff(...) khong lam diéu gi
khac ngoai viée trd lai gia tri EOF va can phai duge thist k& lai
trong cac 16p dan xuAt.

virtual streampos seekpos(streampos, int = (ios::in | ios:out):
Ham nay tudng tu nhu ham seekoff duge md ta d trén nhung
khéng st dung tham s& xac dinh huéng dich chuyén cha cac con
trd. Thay vao d6 tham s6 thit nhat sé ding dé xac dinh vi tri bat
ky trong buffer cAn dich chuyén d&n. Tham s6 thit hai ciing c6
tac dung nhu tham s8 thit ba cia ham seekoff.

virtual int syne() : Ham tra lai gia tri khac 0 néu dit liéu cé
san trong viing xuit (put area) hodc ving nhap (get area). Trong
trudng hgp nguge lai, gia tri tra lai ctia ham 14 0.

Cdc thanh phén thuée kiéu protected:
Céc ham sau diy diing dé truy nhap d&n cac bign kidu
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private cua streambuf:
char* base() : Tra lai gi4 tri cla con tro base_.
char* ebuf() - Tra lai gia tri cia con trd ebuf .
char® blen() : Tra lai gia tri ebuf_ - base_)
char* pbase() : Tra lai gia tri ca con tro pbase_.
char* ppir() : Tra lai gia tri cua con trd pptr_.
char* epptr() : Tra lai gia tri cia con tro epptr_.
char* eback() : Tra lai gia tri clla con tro eback_.
char* gptr() : Tra lai gia tri cia con trd gptr_.
char* egptr() : Tra lai gia tri cua con trd egpir_.

void setp(char* char*) . Ham setp thiét lap cac con trd cho
viing xuit ciia buffer. Tham s§ truyén thi nhét khdi tao pptr_va
pbase_, trong khi tham s& thi hai khéi tao epptr_. Hail tham s&
nay phai chi dén hai vi tri khac nhau.

void setg(char*, char*, char*) : setg dung dé khdi tao cac con
tré cho ving nhép. Tham s§ truyén thit nhit la gid tri cia
eback_. Tham s8 thit hai 13 gia tri cha gpér_. Tham s thd ba la
gia tri cha egptr_.

void pbump(int amount) : Ham nay cé thé dich chuyén con
‘trdé pptr_ theo hai hudng khac nhau véi khodng cach bing
amount. Hudng dich chuyén ca con tré phu thude vao dau clua
amount. Néu amount > 0, hudéng dich chuyén la chiéu tang cia
con trd, néu emount < 0, hudng dich chuyén la chieu giam dan
cua con tro. g

void ghump(int amount) : Dich chuyén con trd gptr_. Hudéng
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dich chuyén cung phu thude vao diau cia amount.

void setb(char*, char*®, int =0) : Him dung dé thist lap cac
con Lré ¢d s0 base_ va ebuf_ cho buffer nao 46, buffer niy sé bi
loai bé va duge thay thé& bdi buffer méi. Tham s8 thit nhat cia
ham la gia tri cha base_, tham s6 thi hai 1a giad tri cua ebuf .
Tham s6 thd ba dung dé xac dinh ¢6 s dung ndi dung c6 sén
cua buffer dang duge thiét lap hay khong. Gia tri chia tham sd
nay bang s& k¥ tu ¢6 sidn trong buffer. Gia tri ngdm dinh bing ¢
chi ra ring buffer khong chiia dit ligu,

void unbuffered(int) + Ham thiét lap ché& d6 lam viée cua
streambuf vit buffer. Thé dé nay duge thiét lap théng qua bién
unbuf_ bién duge khat 110 v61 mice &6 truy nhap private trong
16p streambuf . néu gia tri cua tham s& truyén khi goi ham
unbuffered khac 0, unbuf_ sé dudce thiét lap va buffer khéng dude
sit dung. Trong truong hop nay ¢é thé trye tiép nhap hode xudt
k¥ ty dén thiét bi dau cudi ma khéng can st dung buffer. Méi
khi ky tu dugc xuit vao streambuf, ham overflow sé duge goi.
Nguge lai khi ky tu dude doe tit streambuf, ham underflow sé
duge goi. Cac ham nay phai dude thiét k& dé ¢ thé gl ky tu dén
thiét bi dau cudi. Dé thiét lap lai buffer, haim unbuffered cén
duge goi vdi tham 8 bdng 0. ‘

int unbuffered() : Tra lai gia tri khac 0 néu streambuf dude
st dung trong ch& d6 khoéng cé bd dém.

int allocate() : Ham st dung con trd base_ va ebuf_ dé thiét
lap buffer méi. Ham tra lai gia tri bang 0 néu buffer trudc d6 da
dude phAn bé hodc ché d6 1am viée 1a unbuffered. Trong trudng
hgp nguge lai ham sé nhan gida iri dude tra lai bdi
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streambuf::doallocate().

virtual int doallocate() : Day 1a ham ao duge xay dung cho
cdc 16p dan xudt tit streambuf. Ham tra lai gia tri 12 EOF khi ¢6
161 va gi4 tri O trong trudng hop ngudge lai,

Cac thanh phan private:

int do_snexte() : Ham dugc si dung dé nhan ky tu tir
streambuf. Ham duge goi bét streambuf::snexte() khi cin nhap ky
tu nhung con trd gptr_ chua duge khéi tao, hosc khi viing nhap
khong con ky tuy.

streambuf(streambuf &) : Ham dude khai bao nhung khoéng
duge dinh nghia véi muc dich tranh viée st dung constructor sao
chép cho cac d6i tugng thuée 18p streambuf,

void operator = (streambuf &) : Toan ti nay ciing dugc khai
b&o nhung khong duge dinh nghia dé tranh viéc s& dung phép
gan cho cac d6i tugng duge khdi tao tit streambuf,

11.1.1.2. St dung con tré put (pptr_) va con tré get (gptr )

C6 thé nhan thdy viée sit dung con trd put va con tré get sé
rdt dé dang néu hai con tré nay lam viée ddc 1ap véi nhau, tic la
buffer hodc chi duge st dung cho thao téc xuat hoic chi dudc si
dung cho thao tac nhap.

Néu chi sit dung con trd put (pptr_) thi viing xuit sé duge
xem 14 bi tran (oveflow) néu con tré pptr_ dat dén cuéi buffer
(pptr_ bang ebuf va khi dé buffer c&n duge lam sach dé c6 thé
nhén thém ky ty méi. Nguge lai, néu chi s dung con tré get
(gptr_) thi buffer sé bi xem 12 rong (undeflow) néu con trd gptr_
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dat dén cudi buffer (gptr_ bing ebuf ) va cAn duge xuit thém di
liéu vao buffer.

Viée xac dinh hién tugng cverflow va underflow tuy viy sé
trd nén phiic tap hon néu buffer duge st dung cho thao téc xuat
va nhép - tic 1a viée nhap va xuft cac ky tu trén buffer dudc tién
hanh song song véi nhau. Vi nguyén tic 1am viée véi buffer la
FIFQ (First - In, First - OQut), do d6 con trd get via put phai di
chuyén theo mét trinh tu nhAit dinh. N&u con troé get dudi kip con
trd put, tidc 1a pptr_ va gpér_ cung chi dén mot vi tri trong buffer
(vi tri nay khéng cin thiét 14 diém xust phat cha buffer) khi d6
buffer duge xem 1a réng. N&u con trd put dudi kip con trd get khi
d6 ¢6 thé xem nhu buffer bi ddy.

Buffer
Base_ T
aptr ebuf_
pptr_
Buffer
Base_ pptr_ '
optr

ebuf_

Hinh 11.3. M6 ta cac con tré khi buffer réng
Van dé c6 vé khé higu § day 1a tai sao con trd put lai ¢6 thé
dudi kip con trd gef ? Didu nay c6 thé xay ra 1a do hai con trd get

va put dude sut dung cing Iic nén khi hién tudng overflow xay ra
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{con tré put dat dén cudi buffer) con trd cua vung xuat sé duge
thiét 1ap lai (trd vé vi tri ddu cha buffer) trong khi dit idu trong
buffer vA cac con trd cla ving nhép van ¢ trang thai cit vi vay dé
dang nhan thay 14 khi qua trinh xudt di liéu vao buffer duge
£1&p tuc thi buffer sé bi ddy khi con trd put dudi kip con trd get.

Buffer
Base_
ebuf_

pptr_  gptr_

Hinh 11.4. M6 t3 cac con trd khi buffer bi day

Trén thyc t&, viéc st dung buffer mot cach ddy da nhat cdn
d01 héi phai diu khién nhiéu loai con tré hon so vdi cac con tro
duge md ta trén hinh 11.4. Ching han viéc st dung ham
streambuf:sputback(char) s& doi hoi cac con trd epptr_ va eback_
va dé dam bao su doc 1ap hoan toan giita hai ving nhap va xudt
thi vide st dung con trd egptr_ ciing s& 1a diéu cAn thiét. Tuy vay
ciing cdn luu § 13 viée sit dung tdt ca cac con trd khong phai la
didu bt budc trong tat ca céc trudng hgp.

D& c¢6 thé hiéu mdt cach can k& hon viéc st dung ldp
streambuf trong qua trinh nhap va xudt di lidu véi buffer, hay
x6t mot s§ vi du dudi day.

Vidulll

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

int const SIZE_BUFFER = 20;

class custom_buffer:public streambuf

28- NNLT 433



char buffer [SIZE_buffer];
int status_overfiow;
int status_underflow;
publfic:
custom_buffer():streambuf{buffer. SIZE_buffer)
{
status_overflow =0;
status_underflow =0;
b
void SendTestPacket{char c);
void GetTestPacket(char *};
int underflow();
int overflow{int); } ;
void custom_buffer::SendTestPacket(char ¢)

{

for{int i=0i<blen(};i++)

{
spute(c);
if{status_overflow ==1)
{
status_overflow = 0
break;
}
}
}
int custom_buffer:overflow(int i)
{

status_overflow = 1;
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if (i==EQF) return ECF,
if(lout_waiting(}) // Bat ddu lam viéc vai buffer xuat
{
setp{base{}.ebuf(});
return sputc(i);
}
cout << “buffer bi day, va da bi lam sach "<< end};
char *cp = pbase(}:
for {int j=0;j<blen{);j+-+,cp++)
*ep=""
setp(base(}.ebuf(}));
return{unsigned char} i; }
void custom_buffer:GetTestPacket(char* cp)
{
for(int i=0;i<blen{};i++)
{
*{cp+i) = sbumpc():
if {status_underflow ==1)
{
status_underflow =0,
break;

}

()=

int custom_buffer::underflow()

{
if (gptr(}!= NULL)
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/{ Underflow xay ra sau khi thi€t lap buffer

{

status_underflow =1,
cout << “da doc het cac ky tu trong buffer” << endl;

}
setg(base() base(),ebuf{));

return sgetc(};

}

void main{}
{
char cp[SIZE_buffer];
costom_buffer but;
crser();
// Xuit blen() ky ty vio buffer
buf SendTestPacket('a™);
/{ Xay ra overflow - Xudt thém ky tu khi buffer da bi ddy
buf SendTestPacket('b");
/f Xudt cdc ky tu méi vao buffer
buf.SendTesPacket('c');
// Xuit.toan bé néi dung cia buffer vao mang
buf.GetTestPacket(cp);
{{ Xuat noi dung cla mang 1én man hinh
cout<< ¢cp<< endl;
/{ Xay ra underfiow - Doc ky tu tir buffer khi buffer da bi réng
buf.GetTestPacket{cp);
// Xuat noi dung ctia mang lén man hinh
cout<< ¢p<< endl,

Vi dirnay mé ta viée doc va xudt cac ky tu trén buffer va cac
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thao tac x@ 1y ddi vdi buffer khi xay ra trudng hgp buffer bi tran
(overflow) va khi buffer rong (underflow). Khi 1am viée vdi cac
dé1 tugng thude 16p streambuf, overflow cé thé bi xay ra trong
hai trudng hgp - khi b4t ddu lam viée véi viing xuit, khi dé cac
con trd cha vang xuit chua duge thiét lap va déu chi dén NULL
va trong trudng hdp céc con tré nay da duge thiét lap va da dat
dén cudi buffer. Bién status_overflow duge thiét 1lap gia tri 1 khi
xay ra trudng hgp thd hai. Cling tuong ty nhu vay, underflow
cling c6 thé xay ra trong hai trudng hgp - khi bt ddu lam viéc
vdi viing xudt va kM cic con trd dd duge khoi tao va thao tac dgc
duge thyc hién khi ving nhép da réng. Bién status_underflow
dude thiét 1ap gia tri 1 khi trudng hgp thd hai xay ra. Trong vi
du 6 st dung mdt s& ham thanh phan cta 16p streambuf:

out_waiting(} : Kiém tra buffer xuat dang réng hoic di co
ky tu.

setp() : Thiét 1ap cac con tro put.
sefg() : Thiét lap cc con trd get
blen() : Xac dinh kich thudc cua buffer.

base(), ebuf(), pbase() : Lam viée véi cac con tro véi mic 4o
truy nhap private cua 16p streambuf.

Ngoai cde ham thanh phin nay, trong chudng trinh cdn x4y
dung thém mét s6 him thanh phin khac cta ldp custom_buffer.

void SendTestPacket(char ¢) : Xuit k¥ ty ¢ vio buffer cho
dén khi buffer dude lam ddy. Khi xudt ky tu, néu xiy ra
overflow, qua trinh xuft ky ty sé bi ding lai va buffer sé duge
lam sach.

void GetTestPacket(ckar *) : Doc tat ca cac ky tu tu buffer

437



vio mang. Trong qué trinh doc, néu underflow xay ra
GetTesPacket s& dat ky ty * \0' vao cudl mang.

int underflow() : Thiét lap lai cac con tro get khi buffer bi
rong.

int overflow(int) : Thiét lap lai cac con trd put khi buffer bi
1am day.

Trong vi du 11.1 c6 thé nhan thay, viéc st dung con trd put
va con tro get 13 hoan toan ddc lap véi nhau. Khi xay ra overflow,
mac dit buffer con c6 thé chita nhibu ky tu, buffer van bi lam
sach, do d6 viéc st dung con trd get dé doc tifp cac ky ty tit
buffer 1a khéng duge phép. Ngude lai khi doc d&n ky ty & cudi
buffer va xay ra underflow, chudng trinh cling méac nhién xem
buffer &4 bi réng maic di con trd put trude dé6 da duge thiét lap
lai va da c6 thé xuat ky tu vao viing ddu cta buffer. Nhu vay néu
yéu cau duge dit ra 1a phai doc tat ca cac ky tu da duge xuit vao
buffer thi chuong trinh trong vi du nay sé khéong thé thyc hién
dudce diéu nay.

D& sit dung mot cach trigt dé buffer trong qua trinh nhéyp va
xudt dit lidu, vide danh gia buffer réng hodic di bi lam diy doi
héi phai k&t hgp kiém tra ca hai con trd put va get. Nhu da dé
cap dén & trén, buffer duge xem 12 ddy trong cAc trudng hop sau:

e Con trd put dat dén cudi buffer va con trd get con ¢ dau

buffer.

s Con tré put dat dén cudl buffer va da duge thiét lap lai,
qua trinh xuit dit iéu duge ti€p tuc cho dén khi con trd
put dudi kip con trd get (Lic nay overflow xay ra nhung
buffer vin c6 thé tiép tuc).

Ngude lai buffer duge xem 13 rdng trong cac trudng hgp sau:
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e Con trd get dat dén cudi buffer va con trd put ¢ dau
buffer (hién tugng underflow bi xay ra).
e Con tro get dat dé&n cudl buffer va dugce thiét Jap lai,
qua trinh nhap dugc tiép tuc cho dén khi con trd get
VUgt qua con tro put (ppir_ = gptr_ -1).
Ngoai ra ciing cin luu ¥ 12 trong ca hai trudng hdp, overflow
va underflow &éu xay ra khi 14n ddu tién cac thao tac nhap va
xuflt duge thue hién.

Nhu vay néu qua trinh doc va xuit dit lidu duge thye hién
theo mdt vong khép kin va néu sit dung tt céc qui tic xac dinh
trang thai cha buffer, dit lidu duge xudt vao buffer sé khéng bi
mét mat va cé thé duge doc tat ca theo thit ty duge xuat vao.
Thém vao d6 néu tée do xuat va nhap dit lidu trén buffer khong
khac nhau ldm thi qua trinh nhap va xuit nay ¢6 thé chi can st
dung buffer véi kich thude tudng d61 nho. Vi du 11.2 duéi day sé
md ta viée su dung buffer theo y tudng dudge trinh bay d trén:

Vi du 11.2

#include <istream.h=
class CircularFIFO:public streambuf

{
char* buﬂer;
int size;
int overflow{int);
int underflow();
public:

circularFIFO(int size);
~ircularFIFO(} { delete buffer;}
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IsEmpty();

IsFull{);
|3
circularFIFO::CIrcularFiFO{int s) :streambuf()
{

// Phan bé kich thuée cho buffer va lién két buffer véi streambuf
sie = 5;

buffer = new char [size];

setbut{buffer size);

/{ Khoi tao ¢dc con tro put va get, khong thiél 1ap viing

// putback trong ving nhap

setp{buffer,&buffer[size];

setg(buffer buffer,&buffer{size]);

// Ham nay tu dong duace goi khi con trd xudt dat dén
/f cudi buffer
int GircularFIFO::overflow(int ¢)
{
// Thong bao 18i néu FIFO bi ddy.
if(IsFull{}) return EOF;
// Thiét 1ap cac con trd put vé ddu buffer.
setp(base{},ebuf());
/f Ghi ky tu vao buffer vi tang con trd put
return sputcic);

}
/f Ham nay tu dong goi khi con trd get dat dén cudi buffer
int CircularFIFO::underflow({}

{

/f Thong bio 16i néu FIFO réng.
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is{IsEmpty()) return EQF;

// Thiét lap con trd get vé ddu buffer va khong thiét
//1ap vhing puback

setg(base{) base() ebul{));

// Nhan ky tu ti€p theo va tang con 16 get

return sgete();

} _
/{ Kiém tra FIFO réng
int CircularFIFQ::IsEmpty()
{
return{gptr{) ==pptr{)) 7 1:0;
}
// Kiém tra FIFO ddy.
CircularFIFQ:1sFull()
{
if(gptr() ==base())
return {pptr(} ==ebuf{})? 1:0;
else return (pptr() ==gptr() -1)7 1:0;
}
void main()
{
i
int j;
i
for(int i='0%i<'0" +120;i++)
{

// FIFO ddy nhung khong xay ra overflow,
{f pptr_ = gptr_-1
if{fifo IsFull() } return;
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// Xudt Ky tu vio baffer

fifo.sputc(i);.

// FIFO réng nhumg khong xdy ra underflow,
figptr_ = pptr_.

if (fifo.IsEmpty(} ) return;

/f Poc kv tu tir buffer

j = fifo.sbumpc();

// Xuat ky tu l[en man hinh

cout << '\n'<<j;

}
11.1.2. Lé&p strstreambuf

Ldp streambuf d4 trinh bay ¢ trén khong c¢é cac phuong
phap cu thé d& xit Iy khi buffer bi tran(buffer overflow) hoic khi
buffer bi rbng (buffer underflow). Streambuf 1la médt 16p dude
thiét k& chi dé lam viéc vdi buffer, buffer dudc thit 1ap cho céc
déi tugng thude 16p nay lai khéng duge lién két véi cac thidt bi
nhap xudt.

Dé c¢6 thé lam viéc mét cach hidu qua hon véi cic buffer
dugc thiét lap trong bo nhé (memory buffer). BorlandC** dua ra
mét 16p méi c6 tén 1a strstreambuf (vi€t tit cha String
Streambuf). Streambuf duge thiét k& véi cac ham thanh phin
riéng overflow va underflow dé xtt 1y buffer khi buffer bi tran
hodc bi réng khi xuat va nhap di liéu. Tuy vay strstreambuf
cﬁng thuong duge sit dung nhu mét 1dp co sd cho cac 16p khac
nhim thyc hién céc thao tac dd quen biét véi bé nhd nhu sao
chép, khdi tao chudi v.v. Bai vi dude d&n xust tit 1dp streambuf
do dé r&t nhiéu cac ham thanh phin cla streambuf duge su
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dung trong 1dp nay.
Duéi day xin giéi thiéu chi ti6t v& cac ham thanh phén cia
16p strstreambuf trong Borland C** @& cac ban tién su dung.

class strstreambuf : public streambuf

{
// Cac ham va dit Jidu thanh phéan.
}

Cac thanh phin kiéu private

void* (*allocH(long) : Con trd chi d&n mot ham voi gia irl
tra lai 1 kidu con trd. Gia tri ngAm dinh cla con trd nay la
NULL. Néu duge dinh nghia con trd nay sé chi d€m ham dung
dé phan b& bd nhé cho buffer. Khi st dung ham nay, cin luu y
thiét 1ap cac con tré cho buffer.

void (*freef(void*®) : Con tro chi dén ham dang dé giai
phéng bo nhd da dugce cAp phét cho buffer khi bé nhd nay khong
con cin thist. Bién nay luén duge dung cung v6i bién allocf da
trinh bay ¢ trén. Gia trl ngam dinh cha con trd freef 1a con trod
NULL. Khi dugc s dung cén thiét 1ap lai cic con tré cho buffer,

-

trong trudng hgp nay tit ca cac con trdé déu phai chi één NULL.
short ssbflags : Day la bién cb thé nhan cac gia tri tudng
Gng véi cac ch& 46 lam viée khac nhau cha buffer. Gia tri cia
ssbflags 13 mot trong céc gi tri cua dit lidu duge dinh nghia theo
kiéu enum trong strstream.h:
enum { dynamic = 1,frozen = 9.unlimited =4} ssbflags;

Né&u cd dynamic duge thiét lap, buffer s& dude phan bd theo
kiéu dong (dynamic) va cé thé ting kich thude khi cAn thist néu
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kich thude da duge cdp cap phat trude do6 khéng con phu hgp
(trong trudng hop nay ham thanh phan overflow sé dugc goi khi
buffer bi tran va s€ tang kich thude cho buffer). Buffer cling sé tu
dong bi loai bo khi d61 tugng 1ién két vdi né ra khdi pham vi hoat
dong. Khi mét d61 tugng cGa 18p strstreambuf dude khdi tao ma
khéng cung cap bé nhé cho buffer, buffer nay sé& duge phin bd
theo kiéu dynamic va cd dude thiét 1ap. Trong trudng hgp ngudc
" lai - néu buffer duge phan bé bd nhé khi sk dung constructor dé
thé hién mét 461 tuong cla streambuf, buffer nay sé khong thu(fJ.c
kiéu dynamic va mic dit ham overflow sé duge goi khi thao tac
xudt duge thyc hién khi buffer da bj diy. Thém vio d6 buffer nay
& khéng tu déng bj loai bé khi d61 tugng lién két véi né thoat
khoi pham v1 hoat ddng.

Néu ¢3 frozen duge thiét lap, buffer sé khéng c¢6 kha niang
mé réng kich thude khi bi tran. C6 nay ¢ thé dude xi 1§ théng
qua ham thanh phan strstreambuf:freeze(int) vi chi c6 cac
buffer theo kidu dynamic méi c6 thé duge thiét lap trang thai
nay.

Né&u kich thude ding d& phén bd bb nhé cho buffer c6 gia tri
nhé hon 0, ssbflags s& duge thiét lap gia tri unlimit va kich
thude cha buffer sé 14 Ox7FFF. Mic du kich thude nay duge
thiét lap khi ¢& unlimited duge thiét lap, diém cudi cha buffer
van khéng duge xac dinh. Day 1a diéu cén huu § khi st dung ham
streambuf-:streamoffl...) dé di chuyén céc con trd cla buffer dén
mot vi tri nao dé trong buffer. Ngoai ra néu cd unlimited duge
thiét lap, buffer sé khong thé tang kich thudc khi bi tran,
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‘int next_alloc : Gi tri etia kich thudc bd nhé duge phan bd
cho buffer ¢ 1an goi tiép theo cha streambuf::doallocate();

void init(signed char* start, int size, signed char* offset) -
Ham thanh phin nay sé tu dong dude goi bdi cac constructor
strstreambuf(signed  char*, int, signed  char®) va
strstreambuf(unsigned char*, int, unsigned char*). Trong cac
truong hgp nay, cd dynamic sé khéng dugc thi'é't lap va cac con
tré cta buffer sé& duge khai tao bdi cac gia tri sau (hinh 11.5):

base_ = start

ebuf_ = start +size

pbase_ = offset

pptr_ = offset -
epptr_ = start + size

eback_ = start

gptr_ = start

egptr_ = offset.

Khi goi strstreambuf: :init(...), néu tham sd thi ba duge
truyén gié tri 0, ving xuét (put area) s& khéng duge thiét lap va
toan by buffer s& dudc danh cho vang nhap. Trong trudng th ‘
niy, con trd clla ving xuét sé cé gia tri 0 trong khi cac con tré

egptr_ vi ebuf_ sé c6 gia tri bing nhau,

Gié tri chia tham s& size khéng duge 16n hon 0. N&u gia tri
nay bing 0, ndi dung cua buffer s& duge xem nhu mét chudi ky
tu duge két thie béi NULL.
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Kich thudc cua buffer trong trudng hop nay dude phan bé
déng va chinh bing dé dai ctia xau ky tu nay.

' i !

base pbase_ ebuf_
pbase_ pptr_ epplr_
ebuf_ egptr__

Hinh 11.5. Buffer dugc thiét 1ap bdi strstreambuf::int(...)

Né&u gid tri cla size nhd hon 0, co unlimited cla buffer sé
duge thiét 14p, trong trudng hop nay kich thude etia buffer sé 1a
Ox7THFT.

Cac thanh phin kiéu public

strstreambuf() : Constructor mic dinh. Khi mét déi tugng
duge khéi tao béi constructor nay, buffer sé khéng duge thiét lap
Vi tit ca cAc con tro sé duge thiét lap bai gia tri NULL.

strstreambuflint n) : V& constructor, mot dsi tugng thudc
16p strstreambuf khi dude khoi tao s& duge thiét 1ap buffer thude
kiéu dynamic véi kich thudc ban diu bing n. Ngoai trit hai con

tro base_ va ebuf_chi d&n diém diu va cudi cua buffer com tal ca
cac con tré khac déu 6 gia tri NULL.

strstreambuflvoid*(*allocate)iong), void(*deallocate)(void*):
Constructor nay khi dude st dung s& khéng thiét lap buffer cho
déi tudng, thay vao dé constructor sé cho phép xac dinh cac ham
dung dé phan b§ b nhéd cho buffer cung nhu dé gidi phéng
buffer. Cach st dung ella constructor nay sé gidi thiéu trong vi
du 11.4.

strstreambuf(signed char* s, init i, signed char* t=0) ;
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strstreambuflunsnigned char* s, int i, unsigned char* t=0};

Hai constructor nay dude st dung néu trudc dé buffer da
dugc phan bd kich thude. Véi cac constructor nay, cac dé6i tugng
duge khdi tao s& duge phép sit dung buffer khi lam viée. Ca hai
constructor déu goi ham thanh phan
strstreambuf :init(char*,int,char*) khi khdi tao cac déi tugng.

~strstreambuft) . Destructor dung dé giai phéng bd nhd da
cAp phat cho buffer néu buffer thudc kiéu dynamic va ¢ frozen
khéng dugc thiét lap. Trong trudng hdp ham giai phéng bd nhé
dd dugc thiét lap trude (qua viée st dung con tré void (*freef)
(void*) hodc constructor strstreambufivoid® (*allocate)(long),
void (*doallocate(void*)) ham nay s& dudc goi, nguge lai trinh
bién dich sé gol :operator delete.

void freeze(int i=1) : Ham thanh phén nay sé& cho phép x6a
hodic thi€t lap cd frozen trong strstreambuf::ssbflags. Gia tri
ngdm dinh i=1 s& dung dé thiét lap cd frozen. Khi ¢3 duge thiét
lap, buffer sé khong c6 kha nang thay d8i kich thudc hose loai bd
d bén trong 18p strstreambuf. Khi buffer dang d trong trang thai
frozen, néu déi tugng thude 16p strstreambuf thoat khéi pham vi
hoat déng cua né thi nguoi lap trinh phai chiu trach nhiém x6a
bd nhé d3 duge cAp phat cho buffer.

Char* str() : Ham thanh phin nay tra lai gia tri 1a kiéu con
tré chl dén dia chi ddu cua buffer va thém vao d6 ¢o frozen sé
dugc thiét lap. Trong trudng hop nay viée thay d6i kich thuée
cua buffer hodic gial phéng ving nhé da cdp phat cho né cling
thudc vé trach nhiém cia ngusi lap trinh. Théng qua ham
strstreambuf::sir() ta sé duge phép truy nhap dén buffer da duge
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thiét 1ap cho d6i tugng.

virtual int doallocate() : Ham 4o nay dudc thidt lap dé thay
th€ cho ham tucng dng trong 16p co 8 streambuf. Ham
strstreambuf.:doallocate(0) dude ding dé phan b bo nhé cho
buffer. Ham nhan gia tri EOF néu vigc cAp phat ¢6 161 va gia tri
1 trong trudng hgp nguge lai. Théng thudng :operator new sé
dugc goi. Tuy vay, néu ham phan b bs nhé da duge thidt lap
trude d6, ham nay s& dude goi boi strstreambuf:.doallocate().
Hinh 11.6, mé ta& vi tri clia cac con trd base_ va ebuf_ sau khi
ham thuc hién, t&t ca cac con tré khac déu khéng c6 gi thay déi.

base_
ebuf_

Hinh 11.6

virtual int overflow(int) : Ham duge goi bdi ham sputc(int)
cua ldp co s8 streambuf trong trudng hgp xuit ky tu vio buffer
nhung buffer khong con chd. N&u buffer thuse kidu dynamic co
frozen khéong duge thiét lap, kich thude caa buffer duge tang lén
bing cach tao ra mét viing nhé mdi va sao chép néi dung cua
buffer cit sang viing nay sau dé cac con tré duge thiét lap lai.
Néu buffer thude kiu unlimited thi buffer s& khéng c6 kha nang
thay déi kich thude khi bi tran.

virtual underflow(): Ham virtual nay goi duge bdi ham
sgete() cta 16p ed 56 streambuf trong truong hop nhap ky tu t
buffer nhung khong c6 ky tu irong buffer. Vung nhap lic nay
duge thiét 1ap dé phi hgp véi vang xut.
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Néu vung xudt khéng tén tai, ham sé trd lai gia tri EOF,
trong trudng hdp ngude lai, ky tu tiép theo trong ving get mdi
duge thiét 1ap lai s& dude doc.

virtual streambuf* setbufchar® s, int i) : Ham thiét lap gia
tri ctua bién kidu private next_alloe bdi gia trj cla i. Con trd s
khéng duge sit dung va can chi dén NULL. Né&u con tré nay khéc
NULL, ham sé tra lai con tré NULL, trong trudng hgp ngude lai,
ham sé& tra lai con trd thude kiéu streambuf.

virtual long seekoffilong offset, seek_dir dir, int mode) :
Ham dung dé di chuyén céc con trd cta buffer. Cac con trd nao
duge di chuyén sé phu thudc vao tham s8 truyén mode. Néu
tham s6 truyén nay 1a ioszin, ham s& lam viéc vdi con tréd get,
néu tham s8 truyén nay la ios: :in, ham sé& lam viéc véi con trod
put, néu tham s truyén la ios::in | ios:out, ham sé 1am viée véi
ca hai loai con trd. Tham s8 dir s& xac dinh vi tri ma tit dé cac
con trd s& duge di chuyén véi khoang cach offset. Cac gia tri caa
dir bao goém ios:beg (vi tri bat ddu cia buffer), ios:cur (vi tri
hién théi caa con tro) va ioswend (vi tri cua buffer). Tuy vay, nhu
d& dé cap dén & trén, viée di chuyén con tro véi vi tri xudt phat
12 diém cudi ciia duffer 1a khong duge phép néu buffer thude kidu
unlimited. N&u offset c6 gia tri duong con trd s& di chuyén vé
phia cudi cia buffer trong khi gid tri am s& di chuyén con trd vé
dau buffer.

Vidu 11.3

Vi du nay sé& st dung 16p strstreambuf nhu 16p cd s0 dé xay
dung mot 16p mé1 c6 tén 1a CharacterBuffer. Ldp nay sé chiia cac
ham thanh phan dé& 1am viée véi did lidu kiéu chudi. Céc ham

thinh phin nay sé md phéng va thay thé cho cac ham caa C
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(:huf;n nhu memset(), strepy(), memcepy().

#include<strstrea.h>
int const CHRACTER _buffer_SIZE = 50,
class CharacterBuffer:public strstreambuf
{
int capsPlock,
public:
CharcterBufter():strstreambut{CHARaCTER _buffer_
SIZEY }5
void Set{char);
void Copy(char*);
void StringCopy({char*),
char* Contens {return base(};}
3
// Thiét lap (a1 ca ndi dung cia buffer véi Ky tu cho teudc
// Mo phong ham memset()
void CharacterBuffer:Set(char ¢)
{
/f Khai tao céc con tro puts
setp(base() ebuf(});

/f Xual ky 1t vao buffer
for(int i=G;i<blen(};i++)
spute(c);

}

/f Ma phong memepy()

void CharacterBufter::Copy(char* ¢p)
{
setp(base(),ebuf()):

for(int i=0;i<blen()-1;i++)
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sputc(*cp++}i
sputc(0);
}
// Mo phong strepy(}
void CharacterBuffer::StringCopy(char* cp)
{
setp{base(},ebuf()};
for{int i=0:i<blen();i++}
{
sputc(*cpt+);
if(*cp==0) return;

}

void main()
{
char* string = { “abcdefghijk”} ;
char stuff[] = {*1.°2"'3"/4} ;
CharacterBuffer buffer; // Tao buffer rong
buffer.Set{'a"}; // menset()
butter.Copy{stuff); // memepy()
cout<< buffer.Contens{};
buffer.StringCopy(string); //strcpy()
cout<< buffer.Contents();

}
Vi du 11.4

Duéi day la mét vi du don gian mé ta cho viéc st dung
constructor (woi*(*allocate)flong), void(*doallocate)(void*)) cua
10p strstreambuf.



#include <strstrea.h>
void * phanbo(long),
void xoa{void *};
char* buffer;

int s;

class vidu;public strstreambuf

{
public:
vidu();
char* Contents() { return base{);}
void set{char);
8
void vidu::set(char ¢}
{
setp{buffer, dbutter[s]);
for(int i=0ji<blen()-1:i++)
sputc(c);
sputc(0);
}

void *vidu:vidu{):strstreambuf( *phanbo, "xoa)

{

}

void* phanbo(long size)

{
5 = size;
buffer = new char [size],
return buiter;

}

void xoa(void *p)
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gelete p;

}

void main(}
{
inti;
vidu vd;
clrscr();
vd.doallocate();
vd.set('a’);
cout<< vd.Contents();

Trong vi du nay, hai ham void *phanbo(long) va void
xoa(void*) 1 hai ham phén b va giai phéng bd nhg cho buffer.
Hai ham nay sé duge thiét lap khi khdi tao d81 tugng bang
constructor strstreambuf::(void* (*)(long, void(*){void*}). Tuy cac
ham nay dude thist 1ap nhung ciing can luu ¥ 1a trong khi khai
tao d6i tugng thi buffer van chua duge cap phat bo nhé. Viée cép
phat bd nhé cho buffer s& duge tién hanh khi ham strstreambuf::
doallocate() dude goi, khi d6 ham vidu:phanbo s& dude thuc
hién, kich thudc mac dinh ma trinh bién dich truyén cho ham’
nay 1a-16.

11.1.3. Lap filebuf

Filebuf 1a mot 1dp duge din xudt tir 1dp streambuf va cb st
dung cac ham thanh phén cua streambuf dé hd trg cho cac thao
tac 1am viée véi file. Khac voi streambuf, filebuf duge thiét k& aé
lam viée v6i mot déi tugng cu thé - file. Trong 1dp nay co rat
nhidu ham da dude thiét k& sdn dé lam viéc véi file nhu md file,
déng file, doc dit lidu ti file va ghi dit ligu 1én file v.v. C6 mot s6
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déc diém chinh etia 16p filehuf ma ta cdn luu ¥ khi lam viéc véi
Iép nay.

« Ngoal cic ham cla 1dp cd sé streambuf dé xi 1y buffer,
trong 18p filebuf con duge thiét ké thém cac ham khac dé
lam vigc véi file.

e Ldp filebuf si dung cac ham mitc thdp cia ANSI C nhu :
open(...), = read(...), :write(...) dé lao ra cac tng dung
che phép lam vige vdi file.

¢ Cac ham virtual nhu streambuf-:overflow va
streambuf::underflow duge xay dyng lai trong filebuf dé
hé trg cho cac thao tae doc va ghi dit ligu 1én file.
Dudi day s 1an lugt xem xét cac loai di liéu va cac ham
thanh phan duge xay dung trong 16p filebuf.

Cac thanh phan thudc loai protected:

int xfd : Bién xfd 14 mt dai lugng dung dé mé ta file va c6
kidu 14 int. Dai lugng nay dude goi 1a file descriptor hay s& chi
dinh file. 84 dung bién, ta 6 thé truy nhap dén file da duge gin
véi mét d6i tugng thude kiéu filebuf. File descriptor si dung
trong C** cling gifng nhu bién tudng tng dude ding trong cac
ham lam vige véi File ¢ muac thap cia ANSI C. N&u khéng ¢6 file
nio duge gan véi filebuf, gia tri etia bign sé la EOF.

int mode : Qua gia tri cia bién, ¢6 thé nhan duge ché d6 da
duge sit dung khi md mét file dd dude gdn véi mot déi tugng
thude kiéu filebuf. Bién mode, nhin mot trong cac gia tri sau:

10s:1n /f File chi duge phép doc.

i0s::out // File chi dude phép ghi.
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ios::ate // Dua con trd file dén cudi file khi mé.
ies:app / Céng dit liéu vao cudi file khi thye hién thao tac ghi.

ios:trunc // Xé6a néi dung cii néu file da ton tai.

i0s::nocreate /! File duge ma phai ton tai trén dia.
ios::noreplace // File dude md chua ton tai trén dia.
ios::hinary 1 Mg file trong ché& dd nhi phan. Néu ¢g

nay khdng dude st dung, file s& duge md
trong ch& do text.

Tat ca cac gia tri nay duge dinh nghia trong file tiéu dé
chuén iostream.h va c6 thé duge st dung theo cac té hdgp ciing
nhau.

short openned : Bi€n ndy sé cho gia tri khac 0 néu file di
duge mo. Nguge lai gia tri cha né sé 1a 0.

long_last_seek : Bién thanh phan nay dude st dung 461 véi
vi tri duge xac dinh qua thao tac cudi cung seek.

char* in_start;

char* last() : Cac bién nay duge khai bao nham dam bao su
tuogng thich dé1 véi AT&T C*.

char lahead [2] . Pay 14 mang dude xdy dung cho cac thao
tac xuit khéng st dung buffer.

Cac thanh phéan kiéu public :

static const int openprot : Diy la bién duge diing chung cho
tat ca cac d6i tugng, khéng phu thudc s8 higng cac déi,tugng
duge khdi tao do bién duge khai bao theo kiéu static. Qua bién
filebuf-:openprot c6 thé xac dinh quyén truy nhap dén file. Cac
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quyén truy nhap nay phu thubc rat nhiu vao hé diéu hanh
dang duge stt dung. P& véi hé didu hanh DOS, quyén truy nhéap
ngam dinh dén file 14 S_IREAD | S_IWRITE (doc va ghi). Do
dudge khai bao theo kidu static, bién filebuf::openprot phai duge
khdi tao & bén ngoai tit ca cdc ham thanh phén va trude khi bat
c{t mot doan mé nao cua chudng trinh duge thye hign.

filebuf() : Constructor dé khdi tao déi tudng thude kiéu
filebuf. Constructor nay phan bg filebuf thudc kiéu dynamic cho
d6i tugng nhung khéng md bat ¢ mdt file nao. Véi constructor
nay, cAn phai sit dung cac ham thanh phan khac dé ms va gin
file vao d61 tugng da duge khdi tao.

filebuftint fd) : Constructor nay gan file da dude md véi file
descriptor Ya fd v6i d6i tugng dude khdi tao va thiét lap buffer
thude kidu dynamic. Ché dd truy nhap (doc, ghi, v.v) chua dude
xic dinh va cé gia tri bing 0. Gia tri ndy ciing 1a d&u hiéu cho
hiét file khéng thude filebuf va do 6 ngén viéc xda file trong
destructor.

filebuflint fd, char* buffer, int s} : Constructor nay cho phép
khéi tao 461 tugng va gan file véi descriptor fd vdi do1 tugng do.
Khi khéi tao déi tudng, buffer véi kich thude s ciing dugce thiét
lap nhung khéng thudc loail dynamic.

~filebuf() : Destructor ¢6 thé thyc hién mét trong hai nhiém
VI SAl

N&u bién mode ¢ gié tri bing 0 (khéng c6 file duge mg hoac
file da dudc mé nhung khéng thudc vao filebuf) néi dung cua
buffer sé duge xuit vio file. Néu gia tri cua mode khac 0, néi
dung cla buffer sé duge xuit vao file va file sé duge déng lai.

int is_open(} : Ham nay nhéan gia tri khac 0 néu file d& duge
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md. Ham ciing cho gia tri khae 0 tham chi khi filebuf khéng tu
mé file ma nhan file descriptor nhu tham s§ truyén trong
constructor.

int fd() : Nhan gia tri 1a file descriptor dang dugc st dung.
Néu khong eé file nao duge md, gia tri tra lai cua ham la EOF.

filebuf* open(const char* n, int m, int p=filebuf::openprot) :
Ham nay ma file ¢6 tén 1a n trong ché d§ dugc chi ra boi tham s8
m va gin vdi 461 tugng tuong ting. Néu thao tac mg file khong
thanh cong, ham tra lai gia tri 0. Ham su dung -open(...; dé thuc
hién thao tac md file.

filebuf* close() : Ham nay xuit {flushes) tit ca ndi dung cua
buffer vao file da duge gin véi d8) tugng va déng file. Ham ira

lai gi4 tri 0 néu khi thyc hién co 161.

filebuf* attach(int fd) : Ham nay gén file cé descriptor 1a fd
véi 461 tugng. Buffer thude kiéu dynamic sé duge thiét 1ap néu
trude d6 né chua duge khdi tao. Néu filebuf da duge lién két vai
file, ham chi don thudn tra lai gia tri bing 0. Trong trudng hgp
filebuf::attach(int) thyc hién thanh céng ham sé tra lai gia tri 1a

con trd chi dén mét ddi tuong thude kibu filebuf.

virtual int overflow(int ¢ = EOF) : Day 12 ham ao va c6 tac
dung xuat dit liéu trong buffer cia filebuf vao file. Ham tra lai
gid tri 1a EOF néu khi thyc hién c6 151 v 1 néu thanh cong. Khi
thyc hién, ham s dung ham mic thap =write(...) dé ghi di liéu
1én file. Tham s& truyén c la ky tu duge ghi vao filebuf buffer sau
khi thue hién flushing. Néu gia tri nay 1a EOF s& khong c6 ky ty
nao dude ghi vao buffer sau khi thuc hién flushing.
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virtual int underfloww(} : Ham sé doc dit liéu tir file vao
buffer cua filebuf dude gin véi file nay. N&u ¢ 161 xay ra, ham sé
tra lai gia tri EOF, trong truong hgp nguge lai, ky tu dau tién
duge doe sé la gia tri cia ham. Khi thye hién ham st dung ham
mite thip ~read(...) dé doc dit licu cia file.

virtual int sync() : Ham sé lam rdng ca hai ving xuft va
nhap cua filebuf. Noi dung cua ving xuit sé dude xudt vio file
va cac con tro put va get duge thidt lap vé trang thai caa buffer
ring. Bién last_index duge thiét lap va cho phép doc lai tat ca
cac ky tu da duge loai bd trong ving geté. Ham nhan gia tri bing
0 néu khi thite higén khéng c6 161, trong trudng hdp ngude lai, gia
tri tra lai cua ham la EOF.

virtual long seekoffilong offset, seek_dir, int mode) : Him
nay di chuyén con trd last_seek dén vi tri nao &6 trong file. Céc
vi tri ma tit 46 con tré nay sé di chuyén ¢6 thé 1a ddu, cudi hosc
vi tri hién thoi cua file. Gia tri tra lai ciia ham 1a vi tri mdi duge
xac dinh sau khi thuc hién ham. Truée khi di chuyén con tro,
ham sé xufit dd liéu trong vang xuit caa filebuf buffer vao file
bang ham zwerite(...). Viée xac dinh vi tri méi sé duge thuc hién
qua ham :iseek(...). Gia tri tra lai eta ham s& 14 EOF trong
trudng hgp thue hign e6 151

virtual streambuf* setbuf(char*, int) : Ham nay ¢6 thé su
dung dé gin filebuf véi buffer. Néu filebuf da duge thist lap
huffer va dude gin véi mot file da duge md, ham sé ngimg thuyc
hién va tra lai gia tri 0. Néu file chua dude ma, buffer cii sé bi
x0a (néu ¢d) va duge thay thé boi buffer méi, cac con tré put va
get s& duge thigt 1ap lai.

Vi du dudi diy s md ta viée st dung 18p filebuf trong cac
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thao tac nhap xuft dif lidu véi file. Trong vi du c6 su dung ldp
HexFile duge dan xuét tit 16p filebuf dung dé luu trd di ligu lén
dia theo phucng phap dic biét. Théng thudng cé thé nhan thay
rdng, dit lidu duge luu trd dudl dang nhi phin khéng thé duge
doc bdi cac chuong trinh ding dé doc ky tu (Text Edifor).
Nguyén nhén 12 do cae chuong trinh Text Editor sé doc va xem
di iéu chia trong cae byte nhu ma ASCII cha ky tu cidn doc,
trong khi dé di lidu duge luu trit dudl dang nhi phan trong cac
byte lai ¢é thé chia cic gia tri tudng dng véi ma ASCII cia cédc
ky ti khong duge phép in ra man hinh. Chéng han byte chiia dit
liéu dudi dang nhi phan 00 la ma cua ky 1ty NULL, gia tri Ox13
dudi dang nhi phan 14 mi cta ky tu xudng dong v.v. T4t ca cac
ky tu nay déu khong thé dudc doc bdi cac chuong trinh Text
Editor. Lép HexFile dude thiét k& dudi day sé chuyén ddi tit ca
cac dit lidu thanh dang ASCIT duge biéu dién dudi dang thap luc.
Chang han byte nhi phan 00 sé dude Iuu trit trong hai byte 0x30
0x30 &€ c¢6 thé in 16n man hinh. Gia tri CF trong byte dugc
chuyén d6i va luu trid 1én file bang hai byte 0x43 (ma ASCII cua
C) 0x46 (mi ASCII ctia F) va do d6 ky tu nay cd thé duge doc va
hién thi bing bit ci mot chuong trinh Text Editor bat ky. Nhu
vay khi doc dit 1iéu bang HexFile, cac gia tri nhi phén trong tiing
byte s& khong dude xem nhu mi ASCII cia tiing ky tyg ma dau
tién s& duge tach thanh hai phan 4 bit va dit liéu trong ting
phin § day s& dugc xem nhu mot s& duge bidu didn dudi dang
nhi phéan (tit 0 dén F). Cac s& nay sau 46 s& duge thay thé bdi cac
ma ASCII tuong dng (chéng han s8 1 dude thay bing 0x31, s§ 12
(c trong dang thap luc duge chuyén di thanh 0x43) dé sau dé 6
thé duge doc bdi cac chudng trinh Editor va hién thi lén man
hinh. Bing cach chuyén d6 nay 16p HexFile sé& cho phép di liéu
duge Iuu trit dudi dang nhi phin duge ghi 1én trén file theo
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khuon dang Text. Ching han byte 01011101 dudi diy c¢6 thé
duge Hexfile chuyén thanh hai byte 0x35 0x43:

Ol1]10|1l1 (1|01

5 C
0x35 0x43

Trong 16p Hexfile c6 si dung hai ham thanh phin: ham
Asciilchar) duge khai bao véi tir khéa private va dung dé chuyén
d&1 gia tri trong 4 bit cha mét byte thanh ma ASCII cha ky tu
tuong Ung vé1 gia tri cia s8 duge luu trit & 4 bit nay. Ham
virtual streambuf::overflow duge dinh nghia lai nham thite hién
viée chuyén d6i va ghi di liéu lén dia. HAm Hexfile: soverflow sé
cheén thém ky tif xudng dong sau khi chuyén dai 16 byte. Ham
mitc thap write duge st dung dé ghi dit liéu 1én dia.

Vi du 11.5

#include <ig.h>
#include <fstream.h>
// Thiét ap kich thudc cita buffer.
const int BUFFER_SIZE = 200;
class Hexfile:public filebuf
{
char Ascii{char);
public:
Hexfile():filebut(){ }
virtual int overflow(int);
h
char Hexfile::Ascii{char c)
{
static char character[] = { *123456789ABCDEF"™"} ;
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return character [¢ & OxOF];

}

int Hexfile::oveflow(int ¢)

}

{

/! Buffer cho dit ligw ASCII dudi dang thip luc

char hex_buffer[3*BUFFER_SIZE];
if(lopened)
return EOF;

int count = out_waiting(); // Bao nhiéu k¥ tur c6 trong buffer.

if{count)
{
// Thuc hién viéc chuyén déi ky tu
for{int i=0,j=0ji<countii+ +j+=2)
{
if(i%0x16)==0)
hex_buffer[j++] = \n*;
hex_buffer[j] = Ascii{*base() +i}> 4);
hex_huffer[j+1] = Ascii *(base{}+i));
}
count =j;
if(::write{xfd hex_buffer count) !=count}
return EOF;
}
/{ Thiét 1ap céc con tro ciia buffer.
setp{base().ebuf(};
setg(base(), base(), ebuf());
return{c);

void main(}
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{

char *filename = { “test.hex");
/{ Khéi tao d6i tuong véi dynamic buffer
HexFile file;
char buffer [BUFFER_SIZE];
1 M file
file.open(filename,ios::out);
/f Sao chép dit lieu vio buffer
for{int i=0;i<BUFFER_SIZE;i++)
buffer[i] =i;
// Sao chép dit figu 1ir buffer vao file buffer
file.sputn{buffer sizeof{buffer});
// Pong File.
file.close();

]
J

11.2. CAU TRUC CAY TU LOP 108

Cdu trace cay Lit 16p jos duge xay dung theo kiéu thia ké béi.
bi¢u nay khong chi dem lai mét phuang phap lam viée chuin tic
hon ma con dua lai hiéu qua cao hon khi thue hién cac doan ma
chirong trinh. Trong ciu trie cay mang tinh thita k& boi nay thi
istream va ostream c6 thé duge xem nhu céc 16p co sd va hd trg
cho cic thao tdc nhap va xuit dit lidu. Tuy vay ca hai thao tac
nhap va xudt dit liéu lai chita rat nhidu dic diém chung nhu ché&
d% nhap xuét, khuén dang nhap xuit v.v. Didu nay cho phép ca
hai 16p istream va ostream dude din xudt tir mét 18p ¢d sd khac
chia céc dic diém chung nay - 16p ios. Trén thuc t& ciu tric cay
ios dugc thiét k&€ cho cac dong nhap xuit dé tuong thich véi
AT&ET 2.0.
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11.2.1. Ldp ios

Ldp ios 1a 16p cd s6 nhét trong cau tric cdy nay va né cé tac
dung cung cp tat ca cac 1énh dé diéu khién 18p véi mic ds thap
nhat 14 streambuf. Mac di 18p streambuf c6 thé duge su dung
bat ¢l lde nao nhu mét 1dp co s6 khi ta cAn 1am vige véi buffer,
nhung dé sit dung hiéu qua hon, mot d6i tugng thude kiéu ios.
Khac véi vige stt dung 18p streambuf mét cach doc lap, khi duge
lien két vdi mot 461 tugng kibu jos thi cac thao téc lam vige v
buffer nhu doc, ghi, 1ap diy va lam rdng buffer c6 thé duge thuc
hién véi cac dit ligu dd duge dink dang. Hinh 11.7 dudi day mé ta
cho cdu tric cay dude xay dung t 16p ios.

ios

I 1

istream ostream

iostream

istream_with_assign ostream_with_assign

iostrem_with_assign

Hinh 11.7
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Nhu d& dé cap dén 6 trén, ban than lép ios hiu nhu khéng
thye hién bat cit mt cong viée gi ngoai viée dinh nghia va khéi
tao gid tri cho cac ¢ phuc vu cho céc qua trinh nhap xuat. Cac
¢d nay s€ cho biét mét s8 thong tin dude sit dung va c6 thé xuat
hién trong qua trinh nhap xuit di héu:

» L&i lam viée véi File.
* (Cac cd dinh dang.
» Céc didu kién trang thai (status condition)

Viée st dung 16p ios chi €6 ¥ nghia khi dude gén lién vai mét
d61 tugng cia mot 16p khac dude thita k& tiv 16p streambuf.
Chang han, dé xay dung mét déi tugng 16p ios dung dé lam viée
vai file, ta cdn 1ién két ios v6i d6i tugng cia lép filebuf, vi d6i
tugng cua 1dp nay c6 chda cac ham thanh phin dé diéu khién
qua trinh lam viée véi file nhu md, doe, ghi va déng file. Dé thue
hén duge diéu nay, khi s dung cac ham thanh phén ca 16p ios
can phai duge truyén tham s§ 1 con trd thugc kiéu caa lap
filebuf. Tinh tusng tng béi cha cic ham thanh phin duge thidt
ké trong 16p streambuf si cho phép lam viée véi cac déi tugng
thude kiéu filebuf khi cAn thiét.

D¢ tang higu qua lam viéc cua 1dp ios, BorlandC** dua ra
mot ¢d cdu rat mém déo dé lam viée véi cac ¢3 do ngudi si dung
dinh nghia. Cac co nay sau d6 ¢ thé duge xit 1y truc tiép bdi
ngudi st dung théng qua 16p ios. Cac cd nay duge huu tri trong
mdt mang theo cach cap phat bd nhé dong, vi vy vé nguyén tdc,
30 lugng cac ¢d (kich thude elia mdng) duge dinh nghia 13 khéng
han ché,

Dudi day la c&u tric nhanh cda 16p jos dude mé ta ¢ mot
muc thap hon
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ios

istream fstreambas ostream
[ I T 1 |
‘ |
ifstream ofstream
iostream
[_—I
fstream
Hinh 11.8

Phan tiép theo gidi thidu vé cac thanh phin duge dinh
nghia trong l6p iocs.

Cae thanh ghs’in kidu private

static long nexbit: Bién thanh phin niy chi ra gié tri cta bit
¢ duge phan bd sau cing.

static int usercount: Bién nay dude khai béo theo kiéu static
va chi ra s8 lugng tit duge phan b cho mang userwords. Cac ti
nay (mang userword) dude phin bd bén trong 18p ios va ludn
duge lién két vdi 16p nhdm phuc vu cho cac mue dich riéng cia
ngudi su dung. Trong mang nay moéi mot tit do nguoi sit dung
dinh nghia dugc xem nhu mét thianh phdn clia mang va dude



truy nhap thong qua chi 86 cua mang userword. Gia tri cta cac
chi 86 nay duge giéi han trong khoang tit 0 dén Ox7FFF. Khi bat
dhu duge si dung, 16p ios luén lam viée véi gia iri ban dAu cua
ysercount 13 0 va gid tri do s€ duge tang 1én mét don vi méi khi
thém mbt tit méi duige phéan L& Chi Liét vé viée st dung cua cic
L nay & duge giol thi¢u trong vi du.-

union ios_user_union *yserwords : Dy la bién thudc kidu
con tré chi dén dia chi co s6 ctia mang dudc phan bd danh cho
viéc luu trii cac tu ctia ngudi si dung {userword), [08_user_union

duge khai bao theo cach sauw:

union i05_uUser_union

{

long lword;
void *pword,
}

Nhu viy dé dang nhan thay rang cac thanh phan cua mang
c6 thé 1a mot gia tri thudce kiéu long integer hoac mdt con tro
chwa duge xae dinh kidu (kiéu void) va cd thé duge truy nhap
théng qua bién userword.

int nword : Bién thanh phin nay chi ra kich thude cua
mang duge phan b cho cac userword. Gia tri nay sé bing - néu
khéng ¢6 mot Lt nao duge tao ra.

void usersize(int size) : Ham nay diing dé phan b8 bd nhd
cho mang userword. Tham & size duge truyén cho ham chinh 14
kich thude ciia vitng nhd cn phan bé cho mang. Néu mang da
t6n tai va gia tri cua size lon han kich thudc ¢t cia mang, mang

sé duge phan bd lai kich thude mdi cho phil hgp va gid trict ciza
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mang sé dude sao chép sang viing mé1.

ios(ios &) : Constructor nay dudc khai béo nhung khéng
duge dinh nghia.

Muec dich cla vige khai bao nay la tranh viée st dung
constructor sao chép trong chuong trinh. Viée khai bao nhung
khéng dinh nghia ham 1a mdt kg thuat chung hay duge su dung
nhim han ch& thay dé mét 1dp da duge thi€t k& boi ngudi su
dung.

void operator =(ios&) : Toan ti nay dude khai bao nhung
khéng dinh nghia dé tranh viéc sit dung todn tli gan 461 véi cac
d6i tugng thude kiéu ios.

Cac thanh phin thude kidu public

Céc bit dudi day chi ra trang thai cia thao tac cudl cing
duge thuc hién trén stream. Céc bit ndy duge sit dung cung véi
ios: :state, tos:: ispecial va ios:ospecial.

enum ios_state

{
gootbit = 0x00 // Thao tdc thuc hién 10t
eofbit = 0x01 // Da dén cudi file
failbit = 0x02 // Thao téc cudi cing phat sinh 16i
do mét ly do nao dé
badbit = 0x04 // Thuc hién mét thao tac khoéng duge phép

hardfail = 0x80 // Mot s6 161 niang khi thuc hign thao tic
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Jac bit biéu thi cach ma stream dude md va duge luu trit
trong bién protected filebuf::mode. Pé truy nhap dén filebuf, 16p
ios ¢6 st dung bién bp.

enum open_mode{
in = 0x01 // Stream chi ¢6 tac dung nhap

out = 0x02 // Stream chi c6 tac dung xuit.

ate = 0x04 // Con tré clia stream sé& dude chi dén cudi stream
d6. Vide nhap ky tu sé khéng duge phép, trong khi cac thao tac

xuit sé& cho phép cong thém dii liéu vio cudl stream.

app = 0x08 // Stream dudc md trong ché dé appending (cong
thém dit liéu). Cac thao tac ghi sé ¢ tac dung cdng thém di lidu

vao cudi stream.
trunc = 0x10 // Xoa ti't ca dit liéu cii trong stream néu co.

nocreate = 0x20 // Thao tac md file s& phat sinh 161 néu file

d6 chua ton tai trén dia.

noreplace = 0x40 /! Thao tac mé file sé phat sinh 161 néu file
da tén tai trén dia.

binary = 0x80 // Stream dude md trong ch&€ dd nhi phan.
Trong wtruong hgp nay dit liéu chiia trong stream dude xem la di
litu khong phai text. Néu cd nay khéng duge thiét lap, diu lidu
trong stream dudc xem nhu kidu fext.

[

boa

Cac bit xac dinh hudng dich chuyén cla con trd trong cac
thao téc cua stream seek. Céac bit nay khong duge luu tri trong
161 10s.
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enum seek_dir
beg = 0 // Di chuyén tinh tit diu stream
cur = 1 // Di chuyén tinh ti vi tri hién thoi
end = 2 // Di chuyén tinh tit cudi stream
s
Cac cd dudi day sé& diéu khién viée tao khuén dang cho cac
thao tac nhip xuit. Cac ¢ nay duge luu trid trong bién
jos::x_flags.
enum §{

skipws = 0x000 // B& qua céc ky tu tring trong cic thao tac
nhap. Cie ky tu tréng bao gém déu cach, d&u canh cft, déu
xudng dong v.v.

left = 0x022 // Déng dii liéu trong thao tac xudt v& bén trai

right = 0x004 // Déng dit 1iéu trong thao tac nhap vé bén
phai.

internal = 0x0008 // Cd dinh dang nay chi ¢6 tic dung khi
dang lam viée véi dit lidu kiu ddu phdy dong. SU dyng ¢ nay sé
‘cho phép chén cae ky tu sau d4u hodc ¢d s6 nhung trude gia tri
cua s dé.

dec = 0x0010 # Chi ra rang dii liéu dang dudc nhap 1a trong
g s6 10, di liéu trong thao tac xuat ciing duge xem G dang cd s&

10.

oct = 0x0020 #/ Chi ra ring cac thao nhap va xuit dang lam
vige v dif lidu trén co 56 8.

hex = 0x0040 // Chi ra rang cac thao nhap va xuit dang lam
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viée val dit liéu trén co s6 16.

showbase = 0x0080 // Bat budc hién thi co s§ trong thao tac
xudt dit hiéu khi dang lam viée véi dit lidu kiéu sb.

showpoint = 0x0100 // Bat buge hién thi ddu chdm thap
phin khi [am viée véi dit ligu ddu phay dong.

uppercase = 0x0200 // Bat buéc dit lidu khong phai dang s&
phai hién thi dudi dang chi in. Di ligu nay bao gém ca cac ky tu
x khi dung € hién thj co sd cha dit ligu kiéu thap lue, e khi s
dung ddi véi dit liéu duge hién thi theo kidu s6 mi v.v.

showpos = 0x0400 // Bit buge ddu + phai duge hién thi 1am
vide vl cac 6 dudng,

scientific = 0x0800 // Bit budc phai s dung cac s5 dudi
dang khoa hoc trong cac thao tac nhip xu&t. Ching han s6
12345 sé duge vO1 khuén dang 1.2345¢3.

fixed = 0x1000 / Bat bude phai st dung di lidu kidu thap
phan véi dé chinh xac ¢d dinh ctia phan thap phan.

unitbuf = 0x2000 // Bat bude stream sé duge 1am rdéng sau
moi thao tac xudt.

stdio = 0x4000 // Bat bude lam réng (flushing) cout, cerr va
clog sau cac phép xuat

[
boe

static const long basefield; dec | oct | hex
static const long adjustfield; left | right | internal

static const long floatfield; scientific | fixed
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Cac bién nay dung d€ biéu thi cic trudng bit luu trit cac ed
clia bidn ios:flags. Cac hing s6 nay duge st dung nhu tham s&
truyén thd hai khi goi ham setf(long,long).

if(streambuf*) : Constructor nay si dung con tré cua
streambuf nhu tham 8 truyén. Théng thudng tham s8 truyén
nay 1a cac déi tugng thude kiéu strestrambuf hoac filebuf.
Stream dude khdi tao va gan véi 461 tugng thude kiéu streambuf
dude truyén.

virtual ~ios() : Destructor nay chi lam mot viée duy nhat la
loai bd b nhé di dude c&p phat cho cic ¢d ciia ngudi sut dung.

long flags(long 1) : Thiét 1ap ios::flags vdi gia tri méi f va tra
lai gia tri trude do6 cua x_flags.

long setfllong s, long P : 8t dung tham s6 s dudi dang
trudng bit. Ham s& thiét lap gid tri 1 cho céac bit cua ios:x_flag
néu hai bit tuong dng trong s va f¢6 gia tri 1. Cac bit c6 gia tri 0
la cac bit duge thist 1ap trong f (gia tri 1) nhung khéng duge
thiét lap trong s (gia tri 0). Cac bit con lai & chiia gi tri cit. Vi
du trong trudng hop s = 0x0080 va 0xOFF0, ham setftlong, long)
& thiét lap bit 7 cnia ios:x_flag. Cac bit 4...6 va 8...1 s¢ bi xo0a vi
cAc bit tuong ng caa s ¢6 gia tri 0 trong khi cac bit tuong dng
clia f ¢6 gia tri 1. Cong viée cta setfllong s, long f) ¢6 thé duge
thuc hién bgi hai dong 1énh dudi day:

x_flags &= -f, // Xoa tat ca cac bit trong f;

x_flags | = (s&f); // Thiét 1ap céc bit can thiét.
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Ham setfllong, long) tra lai gia tri cl cua ios:x_flag trong

phép toan & véi f. Tham s§ f thuding 1A céc trudng bit sau day:
baseficld # Thiét lap ¢d s6 10, 8 hoac 16
adjustfield // Thiét lap cach déng hang.

floatfield // Thist 1ap céch hién thi s6 thap phan (dudi dang
khoa hoc hay fixed)
long setf(long s) : Thiél lap céc bit cia x_flags tiy theo gia
tri cua cac bit trong s. Gia tri ctia mét bit nac d6 caa x_flags sé
14 1 néu bit tudng ing cua s 1a 1, gia tri d6 sé& 1a 0 néu bit tudng
{ing cua s ¢6 gia tri 0. Ham setfflong s) tra lai gia tri ci cua
ios:x_flags. Ham unsetfllong s) tra lai gia tri cii cla ios:x_flag

trong phép toan & véi s.

int width() ;: Tra lai gia tri cua ios:xwidth.

int width(int) : Thit lap ios:xwidth v6i gia tri mdi va tra
lai gia tri cii. D& dai ngdm dinh 1a 0 bidu thi khéng ding ky ty
don.

char fillf) : Tra lai ky ty via duge st dung nhu k9 tu dén.
Thao tac dén ky tu duge dung khi kich thudc caa bién dude chén
vao stream nho hon kich thuée chia viing hién thi.

char fillfchar) : Thidt lap los:x_fill véi ky tu duge s dung
nhu tham 8 truyén. Ky tu nay sé dude sit dung nhu ky tu dén
khi cin thiét.

int precision(} : Tra lai s6 lugng cac sé dang s dung trong
cdc thao tic xudt doi véi cac s& phay dong.
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int precision(int) : Thiét lap s& lugng cac s6 can s dung
trong cic thao tac xuét déi véi cac s§ phay dong.

ostream® tie{ostream*®) : Gan déi tugng cua ios vOi dong
xuat. Ham trd lai gia tri kiéu con tré thudc kiéu ostream, con tro
nay chi dén dong xudt di dude s dung trude d6. Dong xuit duge
gin véi jos 6 duge xudt (flushing) khi streambuf cua ios doi hoi
ky tu hodc khi streembuf dude xuit (flushing).

ostream*(tie) : Tra lai dong duge gin véi ios dang dugde su
dung.

int rdstate() : Tra lal gia tri cua ios.:state.

int eoft) - Haim nhan gia tri khac 0 néu bit eofbit dugc thiét
lap trong ios:state. C6 thé st dung eoff) trong viée kiém tra khi
lam viée véi cac dong nhap xuit theo cach sau:

if(some_stream.eof()) // DA dat dén cubi stream

{1 Cac lénh.

int fail() - Ham nhan gia tri khac 0 néu it nhat mét trong
che bit failbit, babbit, hardfuail trong ios:state duge thidt lap.

int bad() - Ham nhéan gia tri khac 0 néu badbit hodc hardbit
trong ios:state duge thidt 1lap. C6 thé sit dung bad() theo cach
sau:

if(some_stream.bab{) // Thyc hién thao tac khéng dugc
{/ phép trén stream

/t Cac ham

int good() - C6 gia tri khac 0 néu khéng c6 bién trang thai
nao duge thiét lap. Trong trudng hgp nay thao tac trén stream
duge thue hién tét. Cé thé sit dung good() theo cach sau:
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ifisome_stream.good()}/{Khéng 6 161 khi lam vide véi stream

/{Cac ham

void clear(int s=0) : Ham nay thiét 1ap cac cd trong ios:state
theo gia tri caa tham s8 s ma khéng lam thay déi hardfail bit.
operator void*() : Toan td tra lai gia tri 0 néu ham ios; failQ)
tra lat gid tri 0. Trong trudng h¢p ngude lai gia tri tra lai cua
ham la con trd this cia déi tugng thude kidu ios. Véi toan ti nay,
¢6 thé truc tiép st dung tén cla stream nhu mdt bidu thie:
f{some_stream)

// Khéng cé 161 Lrén stream

int operator! () : Toan tu nay duge dinh nghia chdng va cé6
gl tri 1a ma uri duge tra v8 boi jos: fail(). Véi tcan ti nay, ¢6 thé
trge tiép sit dung tén clia stream nhu mot biéu thic:
1f{some_stream)

# Céc lénh

streambuf* rdbuff) . Gia tri cka ham la con tré chi dén
streambuf duge gan véi d6i tudng thudce kidu ios. Con trd nay

duge luu tri trong 18p ios:: bp.

static long bitalloc() : Ham nay xac dinh gia tri ena bit tiép
theo duge su dung cho ¢ cta ngudi sit dung. 88 lugng bit duge
su dung nhiéu nhat 1la 31. Néu tat ca céce bit déu da duge si
dung, ham cho gid tri la 0. Trong trudng hgp ngude lai, s§ hicu
cua bit (tit 15 dén 31) sé duge nhan nhu gia tri clla ham. Mat
didu can luu § 13 16 bit ddu da duge danh riéng cho 16p ios. TAL

oA cic bit cd (ké cd edc ¢ cha ios va clia ngudi st dung) déu duge
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phéan bd trong bién ios::flags.

static int xalloc() : Ham nay dung dé phan bd bd nhé cho
phan t& méi mdi khi ngudi st dung cén userword. Ham sé tra lai
chi s6 ctia phan ti méi va 6 thé duge st dung dé truy cap dén

phan ti nay.

long& iword(int i) - Gia tri tra lai cua ham la bién tham
chidu dén userword thi i trong mang. Trong trudng hdp nay
mang userword diing dé chita cac gia tri thude kifu long. Néu
gia tri cda 1 vugt qua kich thude cia mang thi mét mang véi kich
thude méi s& duge phan bd va ndi dung ctia mang ¢t sé duge sao
chép sang. Gia tri cla chi s6 i ¢An phai duge nhan qua ham
ios:xalloc() v mol phép truy nhip dén phan ti chua dudge phan
b& bai ios:alloe() ddu phat sinh 18i. Trong trudng hgp nay ham
tra lai gia tri NULL.

void*& puwod(int) : Ham nay cling giéng nhu ham iword
v4i mot khac biét 1a gia tri tra lai khong phai la long integer mi
12 con tré. (Con trd chi dén bién tham chidu).

static void sync_with_stdio() : Ham nay c¢6 téc dung 1am
rdng cdc stream chudn (flushing). Thao tée nay chi duge thuye
hién mét 14n va do d6 cae thao tac tiép theo sé& bi b6 qua. Muc
dich ctia ham 1 déng bd cac dong nhap xuit cia ANSI C sidio
va chc dong nhap xudt cia iostream khi trong chuong trinh ca

hai kiu nhap xuit nay déu duge st dung.

int skip(int) : Myc dich ciia ham nay la dé thiét 1ap hodc xoa
¢3 ios: skipws trong ios:x_flags va cd los::skipping trong

ios:ispecial.

475



Cac thanh phin kiéu protected

streambuf* bp : Bién thanh phan nay la con trd chi dén
filcbuf hoic strstreambuf (néu c6). Can luu v 14 1dp ios chi ¢6 tac
dung néu duge gan 1ién véi mot 16p thude kiéu streambuf,

ostream® x_tie : Con tro chi dén dong xuat duge gén lién véi
déi tudng thude kiéu ios. Nu dong xuat dude gén véi ios, dong
xudlt 58 duge 1am rong (Aushing) khi streambuf cha 16p ios bi
tran (underflow) hoic bi lam réng (flushing).

int state ; DAy 1a bign cé chita cac cd bidu thi két qua cla tac
déng cudi ciung trén ddi tugng kidu ios. Cae 8 nay dude dinh
nghia trong enum ios::io_state va bao gom:
goodbit
eofbit
failbit
bhadbit
hardbit
Int ispecial:
int ospecial:
Biy la cdc bit trang thai danh cho 1.2 streams.
long x_flags : Bi€n nay xac dinh gia tri cho céc ¢d.

Cac ¢o sau dung cho céic thao tic dinh dang trong cac phép
‘nhap va xudt. Cac bit nay duge dinh nghia trong bién thude kiéu
enum (khéng cé tén dich) va bao gom:

skipws

left

476



right
internal
dec
oct
hex
showbase
showpoint
uppercase
showpos
scientific
fixed
unitbuf
stdio
int x_precision : Chi ra s6 lugng cac so dugc st dung khi can
xudt mot so thude kiéu phiy déng.
int x_width : Chi ra d6 rong cta trudng dude st dung khi
xuft mot bién.
int x_fill . Chi ra ky ty dén. Ky tu d6n duge sd dung khi 46
dai cia bién cd kich thude nhé hon dd rong clia trusng duge thist
1ap cho né.
ios() : Constructor dé xay dung cac dd1 tugng thude 16p ios.
Tuy vay doi tugng clia 1dp ios khéng dude lién két vai bat cd mét
déi tuong nao khic dude thira ké tit filebuf hay streembuf. Cling
cdn nhéc lai la trong trudng hgp nay ta khéng thé thuc hién bit
cit mét thao tic nao véi ios, tham chi ciac thanh phan d& liéu cia
ios cing khong duge khoi tao boi constructor nay.

void init(streambufs) : Ham nay sé gin filebuf hoac
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streambuf véi 461 tugng thude kifu ios va khdi tao cac thanh
phén khéng phai kiéu static cta 1p.

void state(nit s) - Ham nay sé gan gia tri cua s cho bién ios::
state. Ham nay cé diém khac véi ios:elear(int) 6 mot diém 1a né
cling tac dong 1én bit hardfail trong ios: state:

static void(*stdioflush)() : Diy 14 con 1rd chi dén ham, Ham
nay duge st dung dé flushing (lam réng) cic dong nhap xuit
chudn. Tuy vay viée st dung con tro nay cang gap khé khan vi
khong c6 tai liéu vé cach st dung con tro nay.

Trén thue té, viée khéi tao mot d6i tugng thude kidu ios 1a
maot eong viée it gap. Tuy vay cae thao tac nham st dung cace ¢
ctn ngudt st dung lai hay xay ra. Vi du dudi day sé mé ta cac
phdong phip ma qua 46 ¢6 thé x 1y trén cic userword cliing nhu
eite ¢d ¢ an nguo su dung (user flags). Lop CharacterStream duge
xav dung dudi day ed thé duge md rong dé thue hién cac thao téce
v file nhu doc va ghi. Lép nay ¢6 kha nang tu doéng chuyén d8i
(i liéu ti kiéu text sang dang chit in hoiic chit thudng. Thém vao
nd eon ¢6 kha niang loc moét ky tu cho trude trong stream. Ky tu
nay sau dé ¢6 thé duge di chuyén va luu trii trong mdt xau nao
d6, x4u nay s& dude tham chiéu dén trong ving cua ldp ios danh
cho ngudi st dung.

Dudi diy 1a doan ma cua 1dp nay:

Vi du 11.6

#include <fstream.h>
#include <string.h>
class CharacterStream:public ios

{

int characler_index; {{Index cho user flag
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int filter_index; {/Index cho user flag
long special_stream_flag; // Chi st dung mét bit

public:
enum cs_case

{
any_case,
uppercace,
lower_case,
filter

¥

CharacterStream(filebuf*, cs_case = any_case, char* =0),
J5
CharacterStream::CharacterStream(filebuf* b, ¢cs_rase
mode, char* filter_string_ios(fb}
{
/f Tim chi 56 mai cho user flag
character_index = xalioc{);
// Tang kich thudc viing nhé sit dung cho user flag va
// thiét lap userr flag
iword{character_index) = mode;
Jf Thiéi lap flag cho trang thai thich hop
special_stream_flag = bitalloc(};
if{special_stream_flag)
if{mode i=any_case)
setf{special_stream_flag);
else
/{ Khong cin thiét nhung dua vao dé minh hoa
unsetf{special_stream_flag};
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/f Thiét lap k¥ wr¢dn loc
if {mode == filter)
{
J/ Tim chi 6 cho user flag
filter_index = xalloc();
/f Mo rong user flags va luu [ai con 1rd cila chudi.
pword(filter_index) = filter_string;
}
'

Trong vi du trén, ham ios:xalloe tra lai chi s6 cha userword
st duge sit dung v gid tri nay dude st dung nhu tham sé truyén
khi goi ham ios:: iword(int) @& tac ving nhd luu trii user flag. Tit
nay sau do sé duge thiél lap vai mat gia tri cu thé. Userword c6
thé 12 mét trong hai loai dit lidu nhu da dé cip 6 trén 1a long
integer hoac con tro chi dén dia chi cia loai dii lidu chua duge
xéce dinh trude (void *). Ca hai loai d@ ligu nay cia userword déu
duge su dung trong vi du 11.6 qua hai ham fos:iword(int) va
tospword(int). Mot diéu can luu ¥ 14 gia tri tra lai tir hai ham
nay déu la tham chidu mac du gia tri nay khéng duge st dung §
trong chuong trinh. Vung nhé chita cAc di liéu nay duge phan hé
Jdong va eo thé duge thay déi kich thude khi eAn dua thém cac
userword, tdt nhit ving nhdé nay nén dude phan b déng bén
trong ldp va chi can luu lai con trd chi dén ving nay trong ving
cun wserword. Chi s6 16n nhat cho viing userword dude gisi han
dén Ox7fff do gia tri ca bién nay duge khai bao theo kidu signed
mni.

LGp ins st dung mét 86 lugng cac ¢d ¢6 sdn nham hd trg cho

chc thao tie dinh dang, diéu khién file va phat hién 151, Cac g

As



nay duge luu trii trong mét bién thude kidu static long integer va
vl vAy tat ca cac 401 tugng thude 16p ios déu sit dung cac cd nay.
Ciing cn luu ¥ 1a trong s§ cic ¢d nay chi c¢6 16 cd dude danh
riéng cho ngudi st dung, trong khi 16 cd con lai 9 tir 0 ¢én 31)
duge st dung boi 16p ios. D& nhén bit ¢ e6 thé duge st dung,
ham ios:bitalloc() can duge goi. Gia tri tra lai khéc O tit ham
chinh 14 gia tri cia cd ma ching ta c6 thé st dung. Trong vi du
11.6, dé giai quyét van d8, vé thuc chit ¢6 thé khéng edn phai skt
dung user flag bdi vi tit cd cac théng tin cén thiét cho viée
chuyén d8i di duge luu trd trong userword, do d6 viéc st dung
che user flag chi nhim minh hoa cho phudng phap si dung
ching. D& thist 1ap hodic xo4 cac cd ¢é thé st dung cac ham
los::setftlong) va unsetfliong).

11.2.2, L@p istream

Day la 16p duge thit k& dé hd trg cho cac thao téc nhap di
liéu trén cic dong nhap xudt. Cac dong nhap xuidt nay théng
thudng duge lién k&t véi file thong qua filebuf hoic cac bé dém
trong vang nhd (memory buffer) théng qua strstreambuf. Qua
hinh 11.5, ¢6 thé nhan thiy ring istream dugc thiét ké trong
mot cd chu thiza k& boi. Day la nguyén nhéan dé istream duge din
xuiit tit fos thong qua cd cAu ao. Chilc ning chinh cia istream 1a
xuft di Héu tir stream. Qua viéc st dung toan ti duge dinh
nghia chéng >, istream sé& cho phép lam viéc véi cac loai dit lidu
¢6 sin nhu char, long, double v.v. C6 thé sit dung 18p istream dé
lam viéc trye tip vdi cac d6i tugng kibu file duge md trong ché
d6 chi dugc phép doc. Duéi day 1a mé ta cua 1dp istream.

class istream : virtual public ios
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Céac thanh phin thuée kiéu private

int geount_ : Chi ra s8 lugng cac ky tu duge doc trong thao
tac nhap di liéu khong ¢6 khudn dang cudi cang duge thuc hién

trén stream.

signed char do_get() : Ham nay nhén ky tu k€ tiép ti dong
nhap. Pay 14 ham duge thiét k&€ ¢ mic d¢ thép phuc vy cho cae
thao tac nhap dit lidu.

Cac thanh phin thudc kiéu protected

istream(): Constructor nay cho phép thiét lap mdot dong
nhap nhung khéng gin déng nhap nay v6i bt et mot déi tugng
nao thude kidu streambuf. Can luu y rdng mébt d61 tugng thude
kidu istream chi phat huy tac dung va lam viée cé hidu qua néu
né dude gin lidn v6i mdt ddi tugng khac duge dan xudt ti
streambuf ma cu thé 1a filebuf va streambuf.

void eatwhite() : Ham nay sé loai bd cac ky tu trdng tu
istream. Cac ky tu trdng nay cé thé 12 d&u canh eft, xudng dong
v.V.

istream{streambuf* s) : Constructor nay dung dé khdi tao
mdt di tugng mdi va ghn 461 tugng s thude kiéu streambuf véi
d6i tugng. Con trd s trong trudng hop niy cb thé 1a con tré chi
dén dai tugng thude kibu filebuf hodc streambuf.

virtua ~istream() : Destructor nay khéng thyec hién bét cut
mét ¢dng viée gi vi khong ¢6 mdt viing nhd ndo duge phan bd
dong khi tao mét 18p tir istream. Destructor cia 16p nao duge dan
xudt tif istream s& dude thuyc hién sé dude xac dinh théng qua cd
cau tuong ang boi cua C**.
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int infx(int count =0) : Day 1a ham nhap thude kidu tién t&
(prefix function). Ham nay s& dudc goi méi khi 6 mot ndi dung
cAn xudt tit stream. Ham hay duge sit dung d& thuc hién thao
tac flushing cho cac dong xuét duge gin véi doi tugng thude kidu
istream. Diéu gi s& xay ra khi thue hién flushing trén stream
phu thude vao kiéu cia streambuf dude gén véi stream. D61 vai
file stream, flushing s& bit bude cac ky ty nim trong buffer phai
ghi vao file. Néu tham s§ count =0, flushing sé xay ra khéng
diéu kién, néu tham s& nay khac 0, flushing chi xay ra ndu ving
nhép (get area) clua streambuf cua istream c6 chita it nhit count
ky tu. Ham duge goi 12 tién t& vi flushing duge thuc hién trude
khi cac ky tu duge xuat tit istream.

int ipfx0() . Ham nay s& goi istream: :ipfx(int) véi tham s6
truyén bing 0. Nhu vay thao téc flushing lubn duge thuc hién
trén output stream dugc lién két. '

int ipfx1() . Ham nay sé& goi istream.:ipfx(int) véi tham so
truyén 1a 1. Nhu vay thao tac flushing chi duge thuc hién trén
output stream dugc lién k&t n&u khéng c6 bat ¢t ky tu nio trong
streambuf cla istream.

void isfx() : Ham ndy it khi duge st dung va ciing khéng cé
tai liéu nao d€ cap dén mét cach chi tiét.

stream* seekg(long p) : Ham nay dit con tré get clia stream
vao vi tri p tinh ti vi tri b4t ddu cla stream. N&u istream duge
lien két vdi file, thao tic nay sé dude thuc hién trén file {file
seek). N&u istream dugc lién két véi strstream, con trd cla viing
nhd sé duge diéu chinh lai.

istream™ seekg(long p, seek_dir point) : Ham thue hién chic
nang tuong ty nhu ham trén véi moét diéu khac biét 12 vi tri dudgce
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thiét 1ap sé phu thudc vao tham s§ p. Tham 6 nay c6 thé la

ios:beg, ios:cur hoic ivs:end.

- long tellg() : Tra lai gi4 tri hién hanh cua con trd get.

~int syne() : Nhiém vu ma ham thye hién s8 phu thuée vao
kiéu cla déi tugng streambuf ducge lidn két vl istream::sync() sé
thye hién thao tac flushing trén viung xuét vio dia, cac ky tu
dang chd trong vung nhip s& bj bé qua. Ham sé nhan gia tri
khac 0 néu thao tac flushing lén dia thuc hién khong cé 16i.
Trong trudng hgp nguge lai ham s& nhan gia tri EOF. Néu d6i
tugng duge lian k&t vai istream thudc kiéu streambuf, ham
istream::sync() chi thuc hién thao tac kiém tra trang thai cta
buffer. Ham s& nhan gia tri 0, néu khéng ¢é ky tu & viing nhap

hodc viing xudt, ngude lai ham s& nhan gia tri EOF.

istream* get(signed char* buffer, int size, char delimiter =
A\n’ . Ham nay doc cac ky ty tit istream va sao chép vao buffer
ma khéng d€ y dén khuén dang cta dit liéu. Viéc sao chép sé
ditng lai khi dat dén cudi file, khi size ky tu dd duge doc hodc khi
gap ky tu duge xac dinh boi delimiter. Tuy vay ky tu nay sé van
duge gitt trong streambuf cia istream ma khong dude sao chép

sang buffer va buffer thube kidu unsigned.

istream& read(signed char* buffer, int size} : Ham thuc hién
nhiém vy gidng nhu ham trén vé mét diéu khéc biét 1a khéng s
dung k¥ tu delimiter va buffer khéng duge két thic bai ky tu N0,
Théng thudng ham duge st dung dé doc cac loai dit lidu thude
kidu nhi phan.
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istream& read(unsigned char* buffer, int size) Giéng nhu

ham trén nhung lam viée vii buffer kiéu unsigned.

istream& getline(signed char* buffer, int size, char delimiter
= "\n’) : Gidng ham get véi cac d6i s& tuong dng. Tuy vay, ky tu
delimiter s& dugc loai khdi streambuf cta istream nhung ciing

khéng duge sao chép sang buffer.

istream& getline(unsigned char* buffer, int size, char
delimiter = "\n *) : Giéng nhv ham trén nhung lam vigc véi
buffer thuoc kidu unsigned.

istream& get(streambuf& s, char delimiter = "\n’): Sao chép
dti lidu tit istream vao streambuf cho dén khi gip ky tu dugc xac
dinh bdi delimiter. Ky ty dude xac dinh béi delimiter khéng duge
sao chép va van duge giit trong istream. Dit lidu dude sao chép
va luu giit trong streambuf khéng duge két thuc bdi ky tu 0.

istream& get(unsigned char& c): BDoc mét ky tu tir istream
vao mft bién thudc loai char. Khj thyc hién ¢6 181, gia tri ctia ¢ s&
dude thiét 1ap bing OxFF.,

istream& get(signed char&): Giéng nhu ham trén nhung
tham s6 truyén thuéc loai signed.

int get(): Ham nay doc mot k¥ tu tiép theo tit istream hoac
EOF néu gap cuéi file.

int peek(): Ham tra lai ky tu tiép theo trong istream nhung
khéng loai ky tu nay khoi 1stream. Ham c6 tac dung kiém tra ky
ty ti€p theo cla istream va tra lai EOF khi gap cudi file.

int geount(): Gia tri tra lai cia ham 13 6 lugng ky tu duge
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doc cubi eing qua thao tdc xuist khéng dinh dang tit istream.
Can luu ¥ 14 t4t ca cAc ham xuidt dii lidu tir istream da dugc
trinh bay nhu istream:get(), istream:getline(signed char*, int,
char) v.v. déu phue vy cho thao tac dan xudt dit liéu khéng dinh

dang.

istream& putback(char ¢): Ky ty ¢ duge dua lai vao ving
nhap cua streambuf ca istream néu c¢é chd.

istream& ignore(int count = 1, int target = EOF): Ham nay
s€ xudt cac ky ty tit istream va loai ching néu moét trong céc
diéu kigén sau xay ra:

¢ Ham da xudt count ky tu

e Ky tu target duge tim thiy.

s D3 dat dén cudi file

istreamd& operator>{istream& (*_f)(istreamd&)): Dy 1a toan
i duge ding véi muc dich chung. Toan tt duge cung cip dé hd
tr¢ cho cac thao tae xit ly dit lidu trén stream 481 véi cac vide
thiét lap istream.

istream& operator >(ios&(*_flios&)). Todn ti nay cing
g16ng nhu toan tit duge trinh bay ¢ trén véi mot diém khae biét
12 n6 ho trg cho cAc thao tac thiét 1ap 1ién quan dén ios.

istream operator >(streambuf* s): Toan tlt nay sao chép cac
ky u tit istream vao streembuf s tinh tit ky ty hién thdi caa
strcam. Qua trinh sac chép s& bi ngiing lai néu dat dén vi trf
cudi cing cua istream hofc streambuf,

Ngodi cac todn ti trén, cic todn tlt sau sé hd trg cho cac

thao tac xuat dit lidu chuin ti stream:
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istream& operator>>(signed char*)
istreambuf operator>>(unsigned char&)
istream& operator>>(unsigned char*)
istreamé& operator>>(signed char&)
istream& operator>>(short&)
istreamé& operator>>(int&)

istream& operator>>(long&)

istream& operator>>(unsigned short&)
istream& operator>>{unsigned int&)
istream& operator>>(insigned long&)
istream& operator>>(float&)

istreamé& operator>>{double&)

istreamé& operator>>(long double&)
Vidul1l1l.7

Vi du nay mé ta mét chuong trinh don gian nhidm minh hoa
cho cach st dung 18p stream. Trong vi du, mét déi tugng kiéu
filebuf dude khéi tao va sau dé duge gin véi istream. Cac thao
tac thuc hién trén file tuy vay lai khéng phai 1a mue dich cha vi
du vi ching d8u c¢6 thé thyc hién bing cach s dung lép
ifstream. Vi du ¢hi nhdm muc dich mé ta cach gin mét 461 tugng
thudc kidu filebuf véi istream. N&u ban tao mdt 16p duge déan
xudt tit streambuf, filebuf hodc strstreambuf, ban co thé xay
di_mg mbt 16p phue vu cho céc thao tac nhéap di liéu cé6 dinh dang
théng qua istream. Diéu nay s khéng thé duge thyc hién véi
ifstream vi 16p nay duge thiét ké tit 16p filebuf.
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#include <fstream. h>

void main(}

{

char bufter{80];

filebuf directory_file;

// Gan file véi filebuf,
if{directory_file.open(“dir.tat" ios:in})

{

BT EEEEEEEE FEE L LR T RE T TR grgaranpy
cout << \n * * * % *#

<< *\n * ERROR... Hiy 1ao file ¢6 tén 1a DIR TXT*”
<< *\n * sit dung 1énh ctia Dos: md DIR.TXT va **
<< *\n * Thir lai mét 14n nita ' e
< A FER R ok R R ook Rk Ry ».

return;

}
// Tao input stream lién két véi file
istream directory_stream(&directory_file);
cout << W\n **)k’k**********************”
<< "\n\t* Chuong trinh nay doc file ¢6 tén 1a DIT.TXT vi *”
<< *\n * hién thi ndi dung timg dong 1én man hinh *”
<t R **************************************“;
while {1)
{ .

directory_stream.getline{buffer,sizeof(buffer) ):

if{directory_stream.eof() )

break;
cout << "\n" << hufferr;

}



Trong vi du, ham getline trong cidu lénh
directory_stream.getline (buffer,sizeoftbuffer)); duge ding dé doc
di lidu theo tiing dong file vao buffer. Khi doc tiing dong caa file
vao buffer, cac ky tu xudng dong s& duge thay th& bdi cac ky tu
"\Q'. Viéc doc dit lidu stream vao buffer cing c¢6 thé dude thuc
hién true tiép, ching han 6 thé sit dung cau lénh sau:

directory_stream>buffer;

Nhu da dé cap, cach nhap dit liéu nay ¢6 mdt han ché 1a viéce
nhap dit liéu s& bj két thac khi gap mot ky tu trong stream. Dé&
doc dit lidu tit stream, clng c6 thé sit dung ham get(...). Tuy vay,
khac véi getline, ham get lai dé lai ky tu delimiter trong stream
va vi vay ta phai thuc hién thaoe tac tiép theo dé loai ky tu nay
ra khoi stream. Ham get(...) ¢6 thé s dung bing cach sau:

directory_stream.get(buffer,sizeof(buffer) );

/f Loai bo ky tur delimiter khoi stream

directory_stream.ignore(1,\n ;

Ngoai vide stt dung cac ham dé sao chép ting dong cha file,
c6 thé stt dung mdt phuong phap khic dé sao chép toan b nji
dung cta lép file. Lop istream cung cdp cho ching ta mot toan
t duge dinh nghia chéng dé thuc hién diéu nay - istream&
operator >(stream* s). Chéng han néi dung cia file c6 thé duge
xuit 1én man hinh théng qua toan lénh sau:

directory_stream >> cout.rdbuf{);

trong dong lénh nay, cout.rdbufl) sé tra lai con trdé kiéu
streambuf dude st dung cho dong xuét chuin va toan bd ndi
dung ciia file s& dwge hién thi 16n méan hinh.
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11.2.3. Lép ostream

Trong khi 16p cd s ios chi danh riéng cho cac thao tac xi ly
cac ¢6 cia déng nhap xudt nhu dinh dang, xi 1y 15i v.v. Lép
ostream la mét lép duge thi€t k&€ danh riéng cho cac thao tae
xuat dit ligu. Ostream cung cip clc toan ti dé hd trg cho cac
thao tac xudt cé dinh dang d8i vdi cac loai dit lidu chuén ciing
nhit cée thao tdc xudt dit 1iéu & dang nhi phan. St dung ostream
c6 the xudt dit lidu vao mot bd dém ma tham chidu dén b dém
nay cé thé 1a con tré thude kidu streambuf. Trén thuc té ostream
thutng duge sl dung dé xuat dii ligu vao file thong qua filebuf
hodc vao vung dém ctia bé nhé théng qua strstreambuf, Duéi
ddy la chi tiét vé I6p ostream

class ostream : virutal public ios { ...}

Cac thanh phén thuée kiéu private

void outstr(const signed char* data, const signed char*
prefix) : Ham thanh phén nay dude st dung bdi ciec ham thanh
phan khéac dé xudt dit liéu kiéu text vao stream. Dii ligu data
duge xudt sau chudi prefix. Khi xuit di ligu ¢6 thé thuc hién
thao tac déng véi ky tu duge dinh nghia trong fos:: fill v c6 thé
dong dit hidu khéng tiy thude vao ios:x_flag.

Cac thanh phén thudc kiéu protected:

int do_opfx(): Thong thudng ham nay dude goi bd ham
ostream:opfx() trudc khi thyc hién thao tic xudt du lidu vao
stream, Ham sé& thyc hién flushing trén stream duge gén lién véi
d6i tugng thude kidu ostream. Tén ngin gon cta ham la xuit
tién t& (output prefix).

void do_osfx() : Ham nay dudc goi bdi ostream::0sfx() sau khi
490



dit liéu da dugc xuét vao stream. Ham sé& thue hién flushing 4o
véi buffer cha ostream va cic stream chuin néu cic cf cua ios
duge thiét 1ap véi muc dich nay. Tén ngin gon cua ham la output
suffix (xudt hau td).

ostream() - Constructor nay khong thyc hién bat cit diéu gi.

Cic thanh phan thube kiéu public

ostream(streambuf* s) : Ham nay sé su dung streambuf s va
gin s véi 461 tugng thude kidu ostream. Théng thudng con trd s
<& tham chifu dén filebuf hoac streambuf.

virtual ~ostream(): Destructor nay khong thuc hién bit cd
didu gi ngoal viée thye hién flushing trén stream duge lidn két
véi @61 tugng kidu ostream.

int opfx(): Ham nay goi ostream::do_opfx() trudc khi ghi dit
liéu 1én 481 tugng kiu ostream.

void osffix(): Goi ostream::do_osfx() sau khi ghi dd liéu lén
d6i tudng kiéu ostream.

ostream& flush() : Ham thuyc hén flushing trén streambuf
buffer duge lién két véi d61 tugng cha stream. Flushing duge thuc
hién théng qua viée go1 ham thanh phan sync() d6i voi d& tugng
kidu streambuf duge lién két vl ostream. Néu ham thuc hién ¢o
151, théng qua syne(), bit nos: -badbit & duge thiét lap trong bi&n
ios::state.

ostream& seekp(long p): Ham nay s& tac dong 1én con tro
put cla vang xudt. Ham s& dinh vi con trd tai vi tri p ké tit dau
cua streambuf buffer.

ostream& seek(long displacement, see_dir s): Cé tac dung
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nhu ham duge mé td 6 trén voi mét didu khac biét 1a khodng
cach dinh vi displacement cia con trd put s& phu thude vao gia
tri cua s.

long tellp(): Trd lai khoang cach clia con trd put ké tit vi tri
dau clla viing xuAt.

ostreamd& put(char ¢) : Ghi ky tu ¢ vao ostream. Ham cé thé
thue hién trén di liéu kidu ky tu hodc nhi phan va khéng thuc
hién viée dinh dang di ligu.

ostreamd write(const signed char* buffer, int size): Ham cb
tac dung ghi d@ lidu t& buffer lén ostream. Vige ghi dit lidu sé
duge thye hién cho dén khi doc hét size ky tu hodc gap 16i. Ham
thye hién thao tac ghi di liéu khong dinh dang va ghi dit liéu
theo khéi va khong phan biét ky ty NULL.

ostream& write(const unsigned char* buffer, int size): C6 tae
dung nhu ham trén nhung lam viée voi dit lidu kiéu unsigned.

Céc todn tlt hé trg viée xuit dii liéu c6 dinh dang d61 véi cac
loai dit liéu chuin:

ostream& operator<< (signed char)
ostream& operator<< (unsigned char)
ostreamé& operator<< (short)
ostreamé& operator<< (unsigned short)
ostreamé& operator<< (nit)

ostreamé& operator<< (long)

ostream& operator<< (unsigned long)

ostreamé& operator<< (flot}
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ostreamé& operator<< {double)
ostream& operator<< (const signed char¥)

ostream& operator<< (const unsigned char®}

ostream& operator<< (void*) : St dung dé ghi gia tri cua
con tro kidu bit ky (generic pointer) vao ostream (generic

pointer).

ostream& operator << (streambuf*): Nhiap dii lhéu vao
ostream sau khi xufit streambuf. C6 thé sit dung toan tit nay d4é

sao chép toan bd ndi dung cua file.

ostream& operator << (ostream& (*_f}(ostream&) : Toan tu
v6i mue dich chung dung dé hd trg cho cac thao tac xi 1y trén

ostream.

ostream& operator << (ios& (*_fiios&) : Gifng nhu ham

trén nhung dung d€ hd trg cho cac thao tac xi 1y trén ios.
Vi du 11.8

Vi du nay la mdt chuong trinh ngén ding @& luu tri thu
muc hién thdi vae mét file 6 tén la dir.txt. Trong chudng trinh
¢6 si dung cac ham di quen biét cua C nhu findfirst(..)
findnext(...).

#Hinclude <fstream.h>

#include <dir.h>

void main()

{
char buffer [80];
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fitebuf directory_file;
// Lién két fite véi d6i wong kiéu filebuf
iffldirectory_file.open("dir.txt", ios:out) )
{
cout << "Lb1 khi lam viée véi dirtxt";
return:

}

// Tao stream xudt lién két vai file
ostream directory_stream{&directory_file);
COUL <o My #EAREEREE KK SRR AR R ARy we T
<<\ *Chuong trinh nay ghi noi dung clia thu
muc hién thti*”
<<\ ¥ vao file ¢6 tén 1 dirgyedeksssskomoken
// Tim dudmg dan ciia thy mue hién thoi,
if(getowd{bufter sizeof(buffet) ) == 0)
{
cout << “Lbi khi doc file .. \n ",
return;

h

/{ Luu dudng déan cua thu muc

directory_stream << *n Thu muc ctia

<< buffer << *\n™

// Luu duong din vao file

struct ffblk file_block;

if{findfirst*"* *.*". &file_block,0} )

{

directory_stream << “C3 18i khi truy nhap dén thu myc...”;
return;



do
directory_stream << file_block,i_name << *\n '
while (!findnext{é&file_block) );
/{ Khong cén diing lénh dé déng file
// Destructor clia directory_file sé thue hién diéu nay

}
11.2.4. L@p iostream

Tostream 1a 16p cha dong nhép xuit duge s dung véi muc
dich chung cho ca hai thao tic nhap/xuat ¢6 va khong dinh dang
trén cac 461 tugng duge thua k& tir streambuf. V& thuc chit, don
gian c6 thé xam day 1a mét 16p dude két hgp tir hai 16p da duge
thiét k& trudc d6 1a istream va ostream. Dudi ddy 1a chi tiét vé
viée khai bao cha 1dp nay.

class iostream:public istream, public ostream { ...} ;

Cac thanh phin protected

iostream() : Constructor nay s& khadi tao déi tugng thude 16p
lostream.

Déi tugng nay chi ¢é tac dung khi duge lién két v61 mot d6i
tudng thudc ho streambuf. Constructor dude thiét k& dé st dung
ciung véi cac ldp cha dong nhap xuit chuin duge din xudt tiv
tostream.

Cac thanh phan public

iostream(streambuf*s): Khéi taoc d& tugng thude ldp
iostream va gin déi tugng nay véi streambuf dé si dung. Théng
thudng con tré s 1a tham chiéu cna filebuf hoiic strstreambuf.
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