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Giao trinh C++

Khuyét Danh

Chao mirng cac ban dén doc dau sach tir du an sach cho thiét bi di dong
Nguon: http://vnthuquan.net
Phét hanh: Nguyén Kim V7y.
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Khuyét Danh
Giao trinh C++
Bai 1.1
Cau triuc cia mot chwong trinh C++

Co6 1& mot trong nhitng cach tot nhat dé bat dau hoc mot ngon ngit 1ap trinh la
bang mot chwong trinh. Vay day la chwong trinh dau tién cda ching ta :

// my first program in C++ #include int main () { cout << "Hello World!";
return 0; }

Hello World!

Chuong trinh trén day la chwong trinh dau tién ma hau hét nhitng ngudi hoc
nghe 1ap trinh viét dau tién va két qua ctia né 1a viét cau "Hello, World" 1én man
hinh. Pay 1a mot trong nhitng chwong trinh don gidn nhét cé thé viét bang C++
nhung n6 da bao gom nhitng phan co ban ma moi chwong trinh C++ c6. Hay
cung xem xét tirng dong mot :

// my first program in C++

Dbay la dong chd thich. Tét ca cac dong bat dau bang hai dau s6 (//) dugc coi la
chit thich ma ching khong cé bat ki mot anh huwéng nao dén hoat dong cua
chuwong trinh. Ching cé thé dugc cac 1ap trinh vién dung dé gidi thich hay binh
pham bén trong ma ngudn ctia chwong trinh. Trong treong hgp nay, dong chd
thich 1a mot gidi thich ngan gon nhitng gi ma chwong trinh ching ta lam.

#include

Céac cau bat dau bang dau (#) dugc dung cho preprocessor (ai dich ho t6i tir nay
v6i). Chung khong phdi 1a nhitng dong ma thyc hién nhung dugc dung dé bao
hiéu cho trinh dich. O day cau lénh #include béo cho trinh dich biét can phai
"include" thw vién iostream. Pay la mot thw vién vao ra co ban trong C++ va
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né phai dugc "include" vi né sé duwgc dung trong chwong trinh. Day la cach co
dién dé st dung thu vién iostream

int main ()

Dong nay twong (ng véi phan bat dau khai bAo ham main. Ham main la diém
ma tat ca cac chwong trinh C++ bat dau thyc hién. N6 khong phu thudc vao vi
tri cia ham nay (& dau, cudi hay & gitta cia ma nguén) ma noi dung cta né luén
dwgc thyc hién dau tién khi chwong trinh bat dau. Thém vao do, do nguyén
nhan noéi trén, moi chwong trinh C++ déu phai ton tai mot ham main.

Theo sau main la mot cap ngodc don bagi vi n6 la mét ham. Trong C++, tat ca
cac ham ma sau dé 1a mot cdap ngodc don () thi cé nghia la né cé thé c6 hoac
khong c6 tham s6 (khong bat budc). N6i dung ctia ham main ti€p ngay sau phan
khai bao chinh thitc dugc bao trong cac ngodc nhon ( { } ) nhu trong vi du cua
chung ta

cout << "Hello World";

Dong 1énh nay lam viéc quan trong nhat cia chwong trinh. cout la mét dong
(stream) output chuan trong C++ duwgc dinh nghia trong thw vién iostream va
nhitng gi ma dong lénh nay lam la g@ti chu6i ki ty "Hello World" ra man hinh.

Chd y rang dong nay két thic bang dau chdm phay ( ; ). Ki tw nay dugc dung dé
két thic mot 1énh va bat budc phai c6 sau moi 1énh trong chwong trinh C++ cia
ban (m6t trong nhitng 16i pho bién nhat cua nhitng 1ap trinh vién C++ la quén
mat dau chdm phay).

return 0;

Lénh return két thic ham main va tra vé ma di sau no, trong treong hgp nay la
0. Bay la mot két thic binh thuwong ctia mot chwong trinh khong c6 mot 16i nao
trong qua trinh thuc hién. Nhw ban sé thdy trong cac vi du tiép theo, day la mot
cach pho bién nhat dé két thic mot chuwong trinh C++.

Chuwong trinh dwgce cau tric thanh nhitng dong khac nhau dé né tré nén dé doc
hon nhung hoan toan khong phai bat budc phdi lam vay. Vi duy, thay vi viét
int main ()

{
cout << " Hello World ";
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return 0O;

}

ta co thé viét

int main () { cout << " Hello World "; return
0; }

cting cho mdt két qua chinh xac nhw nhau.

Trong C++, cac dong lénh dwgc phan cach bang dau

cham phay ( ;). Viéc chia chwong trinh thanh cac dong
chi nhdm dé cho n6 dé doc hon ma thoi.
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Cac chu thich.

Cac chu thich dwgc cac 1ap trinh vién st dung dé ghi
chi hay mo ta trong cac phan cta chwong trinh. Trong
C++ ¢06 hai cach dé chu thich

// Cha thich theo dong

/* Chu thich theo khbi */

Cha thich theo dong bat dau tir cap dau x6 (/) cho dén
cudi dong. Chu thich theo khéi bat dau bang /* va
két thic bang */ va c6 thé bao gom nhiéu dong. Chting
ta sé thém cac chu thich cho chuwong trinh :

/* my second program in C++
with more comments */

#include

int main ()
{
cout <<
"Hello World!
" // says
Hello World!
cout <<
" m a
C++
program";
// says I' m
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a C++

program

retur
n 0;

Hello World! I m a C++ program

Néu ban viét cac chu thich trong chwong trinh ma
khong st dung cac dau //, /* hay */, trinh dich sé coi
chiing nhu l1a cac 1énh C++ va sé hién thi cac 16i
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Khuyét Danh
Giao trinh C++
1/ Co ban vé C++
Bai 1.2
Cac bién, kiéu va hang s6
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Khuyét Danh
Gido trinh C++
1/ Co ban vé C++
Bai 1.3
Cac toan tr
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Khuyét Danh
Giao trinh C++
1/ Co ban vé C++
Bai 1.4
Giao tiép vGi console
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Khuyét Danh
Gido trinh C++
2/ Cac cau truc diéu khién va ham
Bai 2.1
Céc cau trac diéu khién
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Khuyét Danh
Giao trinh C++
2/ Cac cau truc diéu khién va ham
Bai 2.2
Ham (1)
function open() {return false;}

Ham la mot khoéi 1énh dwoc thye hién khi n6é dwoc goi tir mot diém khac cua
chuong trinh. Dang thitc ctia n6 nhu sau:

type name ( argumentl, argument2, ...) statement

trong do:

type la kiéu dit liéu duogc tra vé ctia ham

name la tén goi cua ham.

arguments la cac tham s6 (c6 nhiéu bao nhiéu ciing dugc tuy theo nhu cau).
Mot tham s6 bao gom tén kiéu dit liéu sau dé la tén cda tham s6 giong nhw khi
khai béo bién (vi du int x) va dong vai tro bén trong ham nhuw bat ki bién nao
khac. Chiung dung dé truyén tham s6 cho ham khi n6 dwgc goi. Cac tham s6
khac nhau dugc ngan cach béi cac ddu phdy,.

statement la than ctia ham. N6 c6 thé la mot 1énh don hay mot khéi 1énh.

Duéi day la vi du dau tién vé ham:

// function example #include <iostream.h> int addition (int a, int b) { int r;
r=a+b; return (r); } int main () { intz; =z = addition (5,3); cout << "The

result is " << z; return 0; }
The result is 8

Dé c6 thé hiéu duwgc doan ma nay, tredc hét hay nhé lai nhitng diéu da néi ¢ bai
dau tién: mot chwong trinh C++ ludon bat dau thwe hién tir ham main. Vi vay
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chung ta bat dau twr day.

Ching ta c6 thé thdy ham main bat dau bang viéc khai bao bién z kiéu int.
Ngay sau d6 la mot 101 goi t6i ham addition. Néu dé y ching ta sé thay su
twong tu gitta cau tric cda 1oi goi ham vai khai bao ctia ham:

int addition {int a, int b}

t

z = addition ( 5 , 3 3

Céc tham s6 c6 vai tro that rd rang. Bén trong ham main ching ta goi ham
addition Vva truyén hai gia tri: 5 va 3 twong ng vdi hai tham s6 int a va int
b dugc khai bao cho ham addition.
Vao thoi diém ham dugc goi tir main, quyén diéu khién dugc chuyén sang cho
ham addition. Gia tri cia c hai tham s6 (5 va 3) duwgc copy sang hai bién cuc
b0 int a va int b bén trong ham.
Dong lénh sau:
return (r);
két thic ham addition, va trd lai quyén diéu khién cho ham nao da goi né
(main) va tiép tuc chuong trinh & cai diém ma né bi ngat bdi 10i goi dén
addition. Nhung thém vao do, gia tri dugc dung vdi 1énh return (r) chinh la
gia tri dugc trd vé cua ham.\

int addition (int a, int b)

8

zl= addition ( 5 , 3 );
Gia tri trd vé b&i mot ham chinh la gia tri cia ham khi n6 dugc tinh toan. Vi vay
bién z sé co6 c6 gia tri duwgc trd vé bdi addition (5, 3),dolas.

Pham vi hoat dong cta cac bién [nhac lai]

Ban can nhé rang pham vi hoat dong ctia cac bién khai bao trong mot ham hay
bat ki mot khoi 1énh nao khac chi 1a ham do6 hay khoi 1énh dé va khong thé st
dung bén ngoai ching. Vi du, trong chwong trinh vi du trén, ban khong thé st
dung true ti€p cac bién a, b hay r trong ham main vi chiing la cac bién cuc bo
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ctia ham addition. Thém vao dé ban ciing khong thé st dung bién z truc tiép
bén trong ham addition vi né lam bién cuc bd cia ham main.

Tuy nhién ban c6 thé khai bao cac bién toan cuc dé co thé st dung chiing & bat
ki dau, bén trong hay bén ngoai bat ki ham nao. Pé lam viéc nay ban can khai
bao chiing bén ngoai moi ham hay cac khdi 1énh, c6 nghia la ngay trong than
chuong trinh.

Pay la mot vi du khac vé ham:

// function examplet#tinclude <iostream.h> int subtraction (int a, int b){ intr;
r=a-b; return (r);} int main (){ int x=5, y=3, z; z = subtraction (7,2); cout <<
"The first result is " << z <<\n; cout << "The second result is " << subtraction

(7,2) <<\n ; cout << "The third result is " << subtraction (x,y) <<\n; z=4 +

subtraction (x,y); cout << "The fourth result is " <<z <<\n; return 0;}

The first result is 5
The second result is 5
The third result is 2
The fourth result is 6

Trong treong hop nay chung ta tao ra ham subtraction. Chitc nang cua ham
nay la lay hiéu cta hai tham s6 r6i tra vé két qua.

Tuy nhién, néu phan tich ham main cac ban sé thdy chuwong trinh da vai lan goi
dén ham subtraction. T6i da st dung vai cach goi khac nhau dé cac ban thay
cac cach khac nhau ma mét ham c6 thé dugc goi.

Dé c6 hiéu cdn ké vi du nay ban can nhé rang mot 16i goi dén mot ham c6 thé
hoan toan dugc thay thé béi gia tri cia n6. Vi du trong 1énh goi ham dau tién :

z = subtraction (7,2);

cout << "The first result is " << z;

Néu chiing ta thay 161 goi ham bang gia tri ctia n6 (do 1a 5), ching ta sé co:
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z =5;

cout << "The first result is " << z;

Twong tv nhu vay

cout << "The second result is " << subtraction (7,2);

cling cho két qua giong nhw hai dong 1énh trén nhung trong trwong hop nay
chiing ta goi ham subtraction tryc tiép nhw la mot tham sé ctia cout. Ching ta
cling c6 thé viét:

cout << "The second result is " << 5;

vi 5 la két qua cla subtraction (7,2).

Con véi lenh

cout << "The third result is " << subtraction (x,y)

Diéu mdi mé duy nhat & day la cac tham sb clia subtraction la cac bién thay vi
cac hang. Diéu nay la hoan toan hgp lé. Trong trwong hop nay gia tri dugc
truyén cho ham subtraction la gid trj cia x and y.

Truong hop thit tw cling hoan toan twong tw. Thay vi viét

z = 4 + subtraction (x,y);

chiing ta c6 thé viét:

z = subtraction (x,y) + 4;

cling hoan toan cho két qua twong dwong. Chud y rang dau cham phdy dugc dat
& cudi biéu thitc chit khong can thiét phdi dat ngay sau 10i goi ham.
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Cac ham khong kiéu. Cach sit dung void.

Néu ban con nhé ci phap cia mot 161 khai bao ham:

type name ( argumentl, argument2 ...) statement

ban sé thay ro rang rang n6 bat dau véi mot tén kiéu, do 1a kiéu dir liéu sé dwoc
ham trd vé bédi Iénh return. Nhung néu chiing ta khong muon trd vé gia tri nao
thi sao ?

Hay twdng twong rang ching ta mudn tao ra mot ham chi dé hién thi mét thong
bdo 1én man hinh. N6 khong can trd vé mot gia tri nao cd, hon nita cling khong
can nhan tham s6 nao hét. Vi vay ngudi ta da nghi ra kiéu di liu void trong
ngon ngir C. Hay xem xét chuwong trinh sau:

// void function example#include <iostream.h> void dummyfunction (void){
cout << "I m a function!";} int main (){ dummyfunction (); return 0;}

I m a function!

T khod void trong phan danh sach tham sé cé nghia la ham nay khéng nhan
mot tham s6 nao. Tuy nhién trong C++ khong can thiét phdi st dung void dé
lam diéu nay. Ban chi don gidn st dung cap ngodc don () la xong.

Bé&i vi ham ctia ching ta khéng cé mot tham s6 nao, vi vay 16i goi ham
dummy function S€ Ia :

dummyfunction ()

Hai ddu ngodc don la can thiét dé cho trinh dich hiéu dé la mot 16i goi ham chi
khong phdi 1a mot tén bién hay bat ki dau hiéu nao khac.
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Khuyét Danh
Gido trinh C++
2/ Cac cau truc diéu khién va ham
Bai 2.3
Ham (II)
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Khuyét Danh
Giao trinh C++
3/ Dit lieu nang cao
Bai 3.1
Mang
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function open() {return false;}

Khuyét Danh
Giao trinh C++
3/ Dit lieu nang cao
Bai 3.2
Xau ki tw
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Trong tat cd cac chwong trinh ching ta da thdy cho dén gig, ching ta chi st
dung cac bién kiéu s6, chi dung dé biéu dién cac s6. Nhung bén canh cac bién
kiéu s con c6 cac xau ki tw, chiing cho phép ching ta biéu dién cac chudi ki ty
nhuv 1a cac tw, cau, doan van ban... Cho dén gio chiing ta m@i chi dung ching
dwé6i dang hang chit chita quan tdm dén cac bién cé thé chira chiing.

Trong C++ khong c6 kiéu dir liéu co bdn dé lvu cac xau ki tw. D€ c6 thé théa
man nhu cau nay, nguwdi ta st dung mang c6 kiéu char. Hay nhé rang kiéu dir
liéu nay (char) chi cé thé lvu trit mét ki tw don, bdi vay né dwoc dung deé tao ra
xau cua cac ki ty don.

Vi dy, mang sau (hay la xau ki ty):

char jenny [20];
c6 thé Ivu mot xau ki tw véi do dai cue dai 1a 20 ki ty. Ban c6 thé twdng tuwgng
no nhu sau:

jenny

Kich thuéc cuc dai nay khong can phai luon luén dung dén. Vi dy, jenny c6 thé
Itru Xau "Hello" hay "Merry christmas”. Vi cac mang ki tw c6 thé Iwu cac
xau ki ty ngan hon do6 dai cua no, trong C++ da c6 mot quy wdc dé két thiic mot
ndi dung ctia mot xau ki ti bang mot ki ty null, c6 thé dugce viét la \o .

Chung ta c6 thé biéu dién jenny (mGt mang c6 20 phan tt kiéu char) khi lwu
trtt xau ki tif "Hello" va "Merry Christmas" theo cach sau:

jenny

Hle|l|l|c|\0

Ml e|r|r|v Clh|r|i|ls|t | m|la]|s|\0

Chu y rang sau noi dung cua xau, mot ki ti null ( \o ) duwgc dung dé bao hiéu
két thic xau. Nhitng 6 mau xam biéu dién nhitng gia tri khong xac dinh.
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Khéi tao cac xau ki t.

V1 nhitng xau ki ty la nhitng mang binh thwong nén ching cling nhuw cac mang
khac. Vi du, néu ching ta mudn khdi tao mot xau ki tw v6i nhitng gia tri xac
dinh ching ta c6 thé lam diéu dé twong tw nhw v6i cac mang khac:

char mystring[] = { H, e , 1 , 1 , o, \O };

Tuy nhién, chiing ta cé thé khéi tao gia tri cho mét xau ki ti bang cach khac: s
dung cac hdng xdu ki tu.

Trong céac biéu thitc ching ta da st dung trong cac vi du trong cac chwong truée
cac hang xau ki ty dé xuat hién vai lan. Chuing dugc biéu dién trong cdp ngodc
kép ("), vi du:

"the result is: "
la mot hang xau ki tu chiing ta sir dung & mot so cho.
Khong giong nhu ddu nhay don () cho phép biéu dién hang ki tw, cap ngodc kép
(") 1a hang biéu dién mot chuoi ki ty lién tiép, va & cudi chudi mot ki tw null (
\0 ) ludn dugc ty dong thém vao.
Vi vay chung ta cé thé khédi tao xau mystring theo mot trong hai cach sau day:

char mystring [] = { H, e, 1 , 1, o, \O };

char mystring [] = "Hello";
Trong ca hai truong hgp mang (hay xau ki ty) mystring dugc khai bao véi kich
thuwde 6 ki ty: 5 ki tw biéu dién Hello cOng vGi mot ki tu null.
Trudce khi tiép tuc, téi can phdi nhac nhd ban rang viéc gan nhiéu hang nhu viéc
stt dung dau ngodc kép (") chi hgp 1é khi khdi tao mang, tirc la ldc khai bao
mang. Cac biéu thirc trong chwong trinh nhu:

mystring = "Hello";
mystring[] = "Hello";
la khong hop 1€, ca cau lénh duéi day cling vay:
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mystring = { H, e, 1, 1, o, \0 };
Vay hay nhé: Ching ta chi c6 thé "gan" nhiéu hang cho m6t mang vao lic khéi
tao n6. Nguyén nhan la mot thao tac gan (=) khong thé nhan vé trai la ca mot
mang ma chi cé thé nhan mot trong nhitng phan ti cia né. Vao thoi diém khéi
tao mang la mot truong hgp dac biét, vi no khong thuc sy la mot 1énh gan mac
du no st dung dau bang (=).
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Gan gia tri cho xau ki ty

Vi vé trai cia mot 1énh gan chi c6 thé la mot phan tir cia mang chit khong thé
la cd mang, ching ta c6 thé gan mot xau ki tiy cho mot méang kiéu char st dung
mot phuwong phap nhu sau:

mystring[0] = H ;

mystring[l] = e ;

mystring[2] =1 ;

mystring[3] =1 ;

mystring[4] = o ;

mystring[5] = \0 ;
Nhung rd rang day khong phéi la mot phwong phéap thuce té€. D€ gan gia tri cho
mot xau ki ty, ching ta c6 thé st dung loat ham kiéu strcpy (string copy), ham
nay duwgc dinh nghia trong string.h va co thé duge goi nhw sau:

strcpy (stringl, stringZ2);
Lénh nay copy ndi dung cla string2 sang stringl. string2 cO thé la mot
mang, con tré hay mdt hang xau ki tiy, bdi vay 1énh sau day la mot cach ding dé
gén xau héng "Hello" Cho mystring:

strcpy (mystring, "Hello");

Vi du:

// setting value to string
#include <iostream.h>
#include <string.h>

int main ()
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{

char szMyName [20];

strcpy (szMyName,"J. Soulie");
cout << szMyName;

return 0;

}

J. Soulie

Dé y rang chiing ta phai include file <string.h> dé c6 thé sit dung ham strcpy.
Mac du chuing ta luén c6 thé viét mot ham don gian nhw ham setstring dudi
day dé thyc hién mot thao tac giong nhu strepy:

// setting value to string

#include <iostream.h>

void setstring (char szOut [], char szIn [])
{
int n=0;
do {
szOut[n] = szIn[n];
n++;
} while (szIn[n] != 0);

}
int main ()
{
char szMyName [20];
setstring (szMyName,"J. Soulie");
cout << szMyName;

return O;

}
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J. Soulie

Mot phuong thive thwong dung khac dé gan gia tri cho mot mang la st dung
tric ti€p dong nhap dit liéu (ecin). Trong trwong hop nay gia tri ctia xau ki ty
duwoc gan bai nguoi dung trong qua trinh chwong trinh thye hién.

Khi cin dugc st dung vGi cac xau ki ty né thuong dugc dung véi phuwong thire
getline clia n6, phuwong thitc nay c6 thé dugc goi nhw sau:

cin.getline ( char bufrfer[], int length, char delimiter = \n
)
trong do buffer (b0 dém) la dia chi noi s€ lvu trit dit liéu vao (nhw la mot méng
chang han), 1ength la d6 dai cuyc dai cia bo dém (kich thudc cia mang) va
delimiter la ki ty dugc dung dé két thic viéc nhap, mac dinh - néu ching ta
khong dung tham so nay - sé la ki tw xuéng dong ( \n ).
Vi du sau day lap lai tdt ca nhitng gi ban go trén ban phim. N6 rat don gian
nhung 1a mot vi du cho thay ban c6 thé sit dung cin.getline VGi cac xau ki ty
nhw thé nao:

// cin with strings
#include <iostream.h>
int main ()
{
char mybuffer [100];
cout << "What s your name? ";
cin.getline (mybuffer,100);
cout << "Hello " << mybuffer << ".\n";
cout << "Which is your favourite team? ";

cin.getline (mybuffer,100);

cout << "I like " << mybuffer << " too.\n";
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return O;

}

What s your name? Juan
Hello Juan.
Which is your favourite team? Inter Milan

I like Inter Milan too.

Cha y trong ca hai 10i goi cin.getline ching ta st dung cung mot bién xau
(mybuffer). Nhitng gi chuwong trinh lam trong 10i goi thit hai don gian la thay
thé ndi dung cla buffer trong 10i goi cii bang ndi dung mdi.

Néu ban con nhé phan néi vé giao tiép vadi, ban sé nhé rang ching ta da s
dung toan t¥ >> dé nhan dit liéu truc tiép tir dau vao chuan. Phuong thitc nay co
thé dugc dung véi cac xau ki ty thay cho cin.getline. Vi du, trong chwon
trinh cda ching ta, khi ching ta mu6n nhan dit liéu ti* ngwdi dung ching ta c6
thé viét:

cin >> mybuffer;

1énh nay sé lam viéc nhuw n6 c6 nhitng han ché sau ma cin.getline khong cé:

e NO6 chi c6 thé nhan nhitng tir don (khong nhan dwgc ca cau) vi phuong
thitc nay st dung ki ty trong(bao gom ca dau cach, dau tab va dau xudng
dong) lam dau hiéu két thuc..

e N0 khong cho phép chi dinh kich thudc cho bd dém. Chuwong trinh ctia ban
c6 thé chay khong 6n dinh néu dit liéu vao 16n hon kich ¢& ctia mang chira
no.

Vi nhitng nguyén nhan trén, khi muén nhap vao cac xau ki ty ban nén st dung

cin.getline thay vi cin >>.
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Chuyén doéi xau ki ty sang cac kiéu khac.

Vi mot xau ki ti c6 thé biéu dién nhiéu kiéu dit liéu khac nhw dang s6 nén viéc
chuyén doi ndi dung nhw vay sang dang so6 la rat hitu ich. Vi du, mot xau c6 thé

mang gia tri "1977"nhung d6 la mot chuoi gom 5 ki ty (ké ca ki ty null) va

khong dé gi chuyén thanh mot s6 nguyén. Vi vay thuw vién cstdlib (stdlib.h)

da cung cap 3 macro/ham hitu ich sau:

e atoi: chuyén xau thanh kiéu int.

e atol: chuyén xau thanh kiéu 1ong.

e atof: chuyén xau thanh kiéu float.

Tat cd cdc ham nay nhan mot tham sé va trd vé gia tri so (int, long hodc

float). Cac ham nay khi két hgp v6i phwong thitc getline clia cin la mét cach

dang tin cdy hon phuong thic cin>> c6 dién khi yéu cau nguoi st dung nhap

vao mot so:

// cin and ato* functions
#include <iostream.h>
#include <stdlib.h>
int main ()

{
char mybuffer [100];
float price;
int gquantity;
cout << "Enter price: ";
cin.getline (mybuffer,100);
price = atof (mybuffer);
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cout << "Enter quantity: ";
cin.getline (mybuffer,100);
quantity = atoi (mybuffer);
cout << "Total price: " << price*quantity;
return 0;

}

Enter price: 2.75
Enter quantity: 21
Total price: 57.75
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Cac ham deé thao tac trén chuoi

Thw vién cstring (string.h) khong chi c6 ham strepy ma con cé nhiéu ham
khac dé thao tac trén chuoi. Duéi day la gidi thiéu lwét qua cia cac ham thong
dung nhat:

strcat: char* strcat (char* dest, const char* src);
Gan thém chuoi src vao phia cudi cta dest. Tra vé dest.
strcmp: int strcemp (const char* stringl, const char* string?);
So sanh hai xau string1 va string2. Tra vé o néu hai xau la bang nhau.
Strcpy: char* strcpy (char* dest, const char* src);
Copy ndi dung cta src cho dest. Tra vé dest.
strlen: size_t strlen (const char* string);

Tra vé do dai cua string.

Chu y: char* hoan toan twong duong vGi char[]
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Khuyét Danh
Giao trinh C++
3/ Dit lieu nang cao
Bai 3.3
Con tro
function open() {return false;}

Ching ta da biét cac bién chinh la cadc 6 nhé ma ching ta c6 thé truy xuat dudi
cac tén. Cac bién nay dwgc lwu trit tai nhitng cho cu thé trong bd nhé. D6i véi
chwong trinh ctia ching ta, b6 nhé may tinh chi la m6t ddy gém cac 6 nhg 1
byte, moi 6 c6 mot dia chi xac dinh.

Mot sy mo hinh t6t doi v6i bo nhd may tinh chinh 1a mot phé trong mot thanh
pho. Trén mot pho tat ca cac ngdi nha déu dwgce danh s6 tuan ty véi mot cai tén
duy nhat nén néu ching ta n6i dén s6 27 pho Tran Hung Pao thi chiing ta c6 thé
tim dwgc noi d6 ma khong lam lan vi chi ¢c6 mot ng6i nha véi s6 nhw vay.

Ciing véi cach t6 chitc twong tw nhw viéc danh s6 cac ng6i nha, hé diéu hanh t6
chitc bo nhé thanh nhitng s6 don nhat, tuan ty, nén néu ching ta n6i dén vi tri
1776 trong bo nhé ching ta biét chinh xac 6 nhé do6 vi chi cé mot vi tri vGi dia
chi nhu vay.
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Toan ti¥ lay dia chi (s).

Vao thoi diém ma ching ta khai bdo mot bién thi n6 phéi dugc lwu trit trong
mot vi tri cu thé trong bé nhd. Néi chung ching ta khéng quyét dinh noi nao
bién d6 dugc dat - that may man rang diéu d6 da dugc lam ty dong bdi trinh
bién dich va hé diéu hanh, nhung mdét khi hé diéu hanh da gan mét dia chi cho
bién thi chiing ta c6 thé muon biét bién d6 dwoc lwu trit & dau.

biéu nay cé thé dugc thue hién bang cach dat trwde tén bién mot dau va (s), cd
nghia la "dia chi cua". Vi du:

ted = &andy;
sé gan cho bién ted dia chi cia bién andy, vi khi dat trwdc tén bién andy dau va
(&) ching ta khéng con néi dén ndi dung cua bién dé6 ma chi néi dén dia chi cta
no trong bo nha.
Gia st rang bién andy dugc dat & 6 nhd cé dia chi 1776 va ching ta viét nhw
sau:

andy = 25;
fred = andy;
ted = &andy;
két qua sé giong nhu trong so d6 dudi day:

andy
25
1775 1776 1777
‘4 « ™\
fred ted
25 1776

Chung ta da gan cho £red noi dung cia bién andy nhw chiing ta da lam rat lan
nhiéu khac trong nhitng phan truéc nhung vGi bién ted chiing ta da gan dia chi
ma hé diéu hanh lwu gia tri cia bién andy, ching ta vira gia sit no6 la 177s.

Nhitng bién lwu trit dia chi cia mot bién khac (nhw ted & trong vi du trudc)
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dwgc goi la con tré. Trong C++ con trd c6 rat nhiéu wu diém va ching dugce s
dung rat thwong xuyén, Tiép theo chiing ta sé thdy cac bién kiéu nay dwgc khai
bao nhu thé nao.
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Toan ti¥ tham chiéu (*)

Bang cach st dung con tré chiing ta c6 thé truy xuat tryc tiép dén gia tri dugc
lwu trit trong bién duoc tré bai nd bang cach da trwde tén bién con tré6 mét dau
sao (*) - & day c6 thé dugc dich 1a "gia tri dugc tré béi". Vi vay, néu ching ta
viét:

beth = *ted;
(chiing ta c6 thé doc no la: "beth bang gia tri_dwoc tré bgi ted" beth sé mang gia

tri 25, vi ted bang 1776 va gia tri tré bdi 1776 la 25.

ted

1776
1

1775 1776 1777
25

[memory)

+
25
heth

Ban phdi phan biét dugc rang ted c6 gia tri 1776, nhung *ted (v&i mot dau sao
dang trudc) tré tdi gia tri dugce lwu trit trong dia chi 1776, do la 25. Hay chu y
su khac biét gitta viéc c6 hay khong c6 dau sao tham chiéu.

beth = ted;// beth bing ted ( 1776 )

beth = *ted;// beth bidng gia tri duwoc trd bdi( 25 )

Toan tit l1ay dia chi (&)

N6 duge diung nhw 1a mot tién t6 caa bién va co6 thé duwgce dich 1a "dia chi caa",
vi Vay svariablel €O thé duoc doc la "dia chi cta variablel”.

Toan tit tham chiéu (*)

N6 chi ra rang cai can dugc tinh toan la noi dung dwgc tré bdi biéu thirc dugc
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coi nhw 1a mot dia chi. N6 c6 thé dwgc dich 1a "gia tri dugc tré bai"..
*mypointer dwgc doc la "gié tri duoc tro boi mypointer".
Vao ldc nay, v6i nhitng vi du da viét ¢ trén

andy = 25;
ted = &andy;
ban c6 thé dé dang nhan ra tat ca cac biéu thitc sau la ding:
andy == 25
&andy == 1776
ted == 1776
*ted == 25
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Khai bao bién kieu con tro

Vi con tré c6 kha nang tham chiéu truc tiép dén gia tri ma chdng tro téi nén can
thiét phai chi rd kiéu dit liéu nao ma mét bién con tré tré t6i khai bdo né. Vi
vay, khai bao ctia mot bién con tré sé c6 mau sau:

type * pointer name;
trong do type la kiéu dit liéu dugc tré t6i, khong phdi la kiéu cta ban than con
tro. Vi du:

int * number;

char * character;

float * greatnumber;
do6 1a ba khai bdo cia con tré. Moi bién dau tré t6i mot kiéu dit liéu khac nhau
nhung ca ba déu la con tré va ching déu chiém mot lwgng bo nhéd nhw nhau
(kich thwéc ctia mé6t bién con tré tuy thudc vao hé diéu hanh). nhung dir liéu ma
ching tré t6i khong chiém lwgng bo nhé nhv nhau, mét kiéu int, mot kiéu
char va cai con lai kiéu fioat.
T6i phadi nhan manh lai rang dau sao (*) ma ching ta dat khi khai bdo mot con
trd chi c6 nghia rang: d6 la mot con tré va hoan toan khong lién quan dén toan
t tham chiéu ma chiing ta da xem xét trudc d6. P6 don gian chi la hai tac vu
khac nhau dugc biéu dién béi cing mét dau.

// my first pointer
#include <iostream.h>
int main ()

{
int valuel = 5, value2 = 15;

int * mypointer;
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mypointer = &valuel;
*mypointer = 10;
mypointer = &value2;
*mypointer = 20;
cout << "valuel==" << valuel << "/ value2==" << value?2;
return 0;

}

valuel==10 / value2==20
Cha y rang gié tri ctia valuel va value2 dugc thay doi mot cach gian tiép. Pau
tién ching ta gan cho mypointer dia chi clia valuel dung toan tir 1ay dia chi (&)
va sau do6 chung ta gan 10 cho gia tri dwgc tro bdi mypointer, do la gia tri dugc
tro bdi valuel vi vay chiing ta da stta bién valuel mot cach gian ti€p
Dé ban c6 thé thdy rang mot con tré c6 thé mang mat vai gia tri trong ciing mot
chuong trinh chung ta sé ldp lai qua trinh vGi value2 va véi cung mot con tro.
Pay la mot vi du phitc tap hon mot chuit:

// more pointers

#include <iostream.h>

int main ()

{

int valuel = 5, value2 = 15;

int *pl, *p2;

pl = &valuel; // pl = dia chi cua valuel

&value2; // p2

P2 dia chi cua valuel2

*pl = 10; // gid tri trdo bdéi pl = 10

*p2 = *pl; // gid tri trd bdi p2 = gid tri tro bdi pl
pl = p2; // pl = p2 (phép gan con trd)

*pl = 20; // gid tri trdé bdoi pl 20

cout << "valuel==" << valuel << "/ wvalue2==" << value2;
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return 0;

}

valuel==10 / value2==20
Mot dong c6 thé gay su chd y cta ban la:

int *pl, *p2;
dong nay khai bao hai con tré bang cach dat dau sao (*) tre6dc moi con tro.
Nguyén nhan la kiéu dir liéu khai bdo cho ca dong 1a int va vi theo thi ty tw
phai sang trai, dau sao dugc tinh trudce tén kiéu. Ching ta da n6i dén diéu nay
trong bai 1.3: Cac toan tu.
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Con tro va mang.

Trong thyc t€, tén ctia mot mang twong dwong vaéi dia chi phan ti dau tién cua
nod, giong nhw mét con tré twong duwong vdi dia chi cta phan ti dau tién ma no
tro tdi, vi vay thuc té€ ching hoan toan nhw nhau. Vi du, cho hai khai bao sau:

int numbers [20];
int * p;
lénh sau sé hop 1é:

p = numbers;
O day p va numbers 13 twong duong va ching cé ciing thudc tinh, sy khac biét
duy nhat la ching ta c6 thé gan mot gia tri khac cho con tré p trong khi numbers
lubn tré dén phan ti¢ dau tién trong s6 20 phan ti kiéu int ma né dwgc dinh
nghia véi. Vi vay, khong giong nhu p - d6 la mét bién con tré binh thuwong,
numbers la mot con tré hang. Lénh géan sau day la khong hop lé:

numbers = p;
bdi Vi numbers la mot mang (con tré hang) va khong c6 gia tri nao co thé duoc
gan cho cac hang.
Vi con tré cling c6 moi tinh chat cia mdt bién nén tat ca cac biéu thitc cé con
tro trong vi du dudi day la hoan toan hgp 1é:

// more pointers
#include <iostream.h>
int main ()

{
int numbers[5];

int * p;
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p = numbers; *p = 10;

p++; *p = 20;

= &numbers[2]; *p = 30;
p = numbers + 3; *p = 40;
p = numbers; *(pt4) = 50;

for (int n=0; n<5; n++)
cout << numbers[n] << ", ";
return O;

}
10, 20, 30, 40, 50,

Trong bai "mang" ching ta da dung dau ngodc vudéng dé chi ra phan t cta
mang ma chting ta muon tré dén. Cap ngodc vudng nay dugc coi nhu la toan t
offset va y nghia cia ching khéng doi khi dwgc dung vdi bién con tré. Vi du,
hai biéu thitc sau day:

a[b5] = 0; // a [offset of 5] = 0

*(a+b5) = 0; // pointed by (a+5) = 0
la hoan toan twong duong va hgp 1€ bat ké a 1a mang hay la mét con tro.
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Khdi tao con tro

Khi khai bao con tré cé thé chiing ta sé muon chi dinh ro rang chuing sé tré téi
bién nao,

int number;
int *tommy = &number;

la twong duwong vGi:

int number;

int *tommy;

tommy = &number;
Trong mot phép gan con tro chung ta phdi ludon luon gan dia chi ma né tré t6i
chit khong phai la gia tri ma né tré t6i. Ban can phai nhé rang khi khai bao mot
bién con trd, dau sao (*) dugc dung dé chi ra né la mot con tro, va hoan toan
khac véi toan ti¢ tham chiéu. D6 1a hai toan t& khac nhau mdc du ching duoc
viét vGi cing mot dau. Vi vay, cac cau lénh sau la khong hop lé:

int number;
int *tommy;

*tommy = &number;

Nhuw doi v6i mang, trinh bién dich cho phép ching ta khdi tao gia tri ma con tro
trd tGi bang gia tri hang vao thoi diém khai bao bién con tré:

char * terry = "hello";
trong truong hgp nay moét khdi nhd tinh dugc danh dé chita "ne110" va mot con
tro tréd tdi ki ty dau tién cta khoi nhé nay (do la ki ty h ) duwge gan cho terry.
Néu "hello" dwgc lwu tai dia chi 1702, 1énh khai bao trén cé thé dwgc hinh
dung nhuv thé nay:
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| v [ e [ ] i [ e | A0 ]
1702 1703 1704 1705 1706 1707

terry | 1702

can phai nhac lai rdng terry mang gia tri 1702 chit khong phai la n hay
"hello".

Bién con tré terry tré t6i mot xau ki tw va n6 c6 thé dugc st dung nhu la doi
v6éi m6t mang (hay nhé rang mot mang chi don thuan la mot con tré hang). Vi
duy, néu ching ta muon thay ki tw o bang mét ddu cham than, ching ta c6 thé
thue hién viéc dé bang hai cach:

terryl[4] = ! ;

*(terry+4) = ! ;
hdy nh@ rang viét terry[4] la hoan toan giong vGi viét * (terry+4) mdc du
biéu thitc thong dung nhit la cai dau tién. Vi mot trong hai 1énh trén xau do
terry trd dén sé co gia tri nhw sau:

[ e [ [ o [ [
1702 1703 1704 1705 1706 1707

terry[4]

terry | 1702 *{terry+4)
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Cac phép tinh so hoc véi pointer

Viéc thuc hién cac phép tinh s6 hoc véi con tré hoi khac so vGi cac kiéu dir liéu
s0 nguyén khac. Truwéc hét, chi phép cong va tri 1a dwge phép dung. Nhung ca
cong va trir déu cho két qua phu thudc vao kich thudce cta kiéu dir liéu ma bién
con tro tro toi.

Ching ta thay c6 nhiéu kiéu dir liéu khac nhau ton tai va ching cé thé chiém
cho nhiéu hon hodc it hon cac kiéu dit liéu khac. Vi duy, trong cac kiéu so
nguyén, char chiém 1 byte, short chiém 2 byte va long chiém 4 byte.

Gia st ching ta c6 3 con tré sau:

char *mychar;

short *myshort;

long *mylong;
va ching lan lwot tré téi 6 nhé 1000, 2000 and 3000.
Néu ching ta viét

mychar++;
myshort++;

mylong++;

mychar - nhu ban mong dgi - s€ mang gia tri 1001. Tuy nhién myshort $é mang
gia tri 2002 va mylong mang gia tri 3004. Nguyen nhan la khi cong thém 1 vao
mot con tré thi nd sé tré tGi phan ti tiép theo c6 cung kiéu ma n6 da dwoc dinh
nghia, vi vay kich thuwéc tinh bang byte cua kiéu dir liéu n6 tré t6i sé dugc cong
thém vao bién con tro.

biéu nay ding vdi ca hai phép toan cong va triv doi véi con tré. Ching ta cling
hoan toan thu dwgc két qua nhw trén néu viét:

mychar = mychar + 1;

myshort = myshort + 1;

mylong = mylong + 1;
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Can phai canh bao ban rang ca hai toan ti tang (++) va giam (--) déu cé quyén
wu tién 16n hon toan tir tham chiéu (*), vi vay biéu thitc sau day c6 thé dan tGi
két qua sai:

*p++;
*pHt+ = *qt+;
Lénh dau tién twong dwong véi * (p++) diéu ma no thye hién la tang p (dia chi 6
nhd& ma no tré t6i chi khong phai la gia tri tro téi).
Lénh th hai, ca hai toan t tang (++) déu dwgc thue hién sau khi gia tri cta g
dwgc gan cho *p va sau dé ca q va p déu tang lén 1. Lénh nay twong duwong vdi:
*p = *q;
pt+;
gt++;
Nhu da noi trong cac bai trudc, toi khuyén cac ban nén dung cac cap ngodc don
dé tranh nhitng két qua khong mong muon.
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Con tro tro tai con tro

C++ cho phép stt dung céac con tré tré t6i cac con tré khac giong nhu la tro tGi
dir liéu. D€ lam viéc d6 chiing ta chi can thém mot dau sao (*) cho moi mitc
tham chiéu.

char a;
char * b;

char ** ¢;

a =z ;
b = &a;
c = &b;

gid st rang a,b,c dugc lvu & cac 6 nhé 7230, 8092 and 10502, ta c6 thé mo ta
doan ma trén nhu sau:

a b C

'g! |#4—* 7230 |4—* 8092
7230 8092 10502

biém mdi trong vi du nay la bién ¢, chiing ta c6 thé néi vé n6 theo 3 cach khac
nhau, moi cach sé twong (ng véi maot gia tri khac nhau:

c 13 mdét bién co6 kiéu (char **) mang gid tri 8092

*c 13 mot bién céd kiéu (char*) mang gid tri 7230

**c 13 mot bién cé kiéu (char) mang gid tri z
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o N

Con tré khong kieu

can chi ro kiéu

// integer increaser
#include <iostream.h>
void increase (void* data, int type)
{
switch (type)
{

case sizeof (char) (* ((char*)data) ) ++; break;

case sizeof (short): (*((short*)data))++; break;

(*((long*)data) ) ++; break;
}
}
int main ()

{

char a = 5;

case sizeof (long)

short b = 9;
long ¢ = 12;

increase (&a,sizeof(a));

Con tré khong kiéu la mot loai con tré dac biét. N6 c6 thé tré tGi bat ki loai dit
liéu nao, tr gia tri nguyén hodc thyc cho t¢i mot xau ki tw. Han ché duy nhat
cta no la dir liu duoc tré t6i khong thé dwgce tham chiéu téi mot cach true tiép
(chiing ta khong thé dung toan t¥ tham chiéu * véi ching) vi do dai cia no6 la
khong xac dinh va vi vay ching ta phai dung dén toan ti chuyén kiéu di liéu
hay phép gan dé chuyén con tr6 khong kiéu thanh mot con tré tro téi mot loai
d liéu cu thé.
MGt trong nhitng tién ich caa né la cho phép truyén tham s6 cho ham ma khong
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increase (&b,sizeof (b))
increase (&c,sizeof(c));
cout << (int) a <<« ", " <K<K b <K ", " KL c;
return 0;

}

6, 10, 13
sizeof la mdt toadn t clia ngébn ng¥ C++, nd trd vé mot gia tri hang la kich
thuwéc tinh bang byte ctia tham sé truyén cho né, vi du sizeof (char) bang 1 vi
kich thudc cua char la 1 byte.
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Con tro ham

C++ cho phép thao tac véi cac con tro ham. Tién ich tuyét voi nay cho phép
truyén mot ham nhw la mot tham s6 dén mot ham khac. Dé c6 thé khai bao mot
con tro tré téi mot ham ching ta phai khai bao né nhw la khai bdo mau cia mot
ham nhung phai bao trong mot cdp ngoac don () tén cua ham va chén dau sao
(*) dang trudec.

// pointer to functions
#include <iostream.h>
int addition (int a, int b)
{ return (a+b); }
int subtraction (int a, int b)
{ return (a-b); }
int (*minus) (int,int) = subtraction;
int operation (int x, int y, int (*functocall) (int,int))
{
int g;
g = (*functocall) (x,Vvy);
return (qg);
}
int main ()
{
int m,n;
m = operation (7, 5, &addition);
n = operation (20, m, minus);
cout <<n;
return O;

}
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Trong vi du nay, minus la mot con tré toan cuc tré t¢i mot ham cé hai tham so
kiéu int, con tro6 nay dwgc gam dé tré t¢i ham subtraction, tit ca déu trén mot
dong:

int (* minus) (int, int) = subtraction;
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Khuyét Danh
Giao trinh C++
3/ Dit liéu nang cao
Bai 3.4
B6 nhd dong

Cho dén nay, trong cac chwong trinh cia ching ta, tat ca nhitng phan bo nhg
chuing ta c6 thé st dung la cac bién cac mang va cac doi twgng khac ma chiing
ta da khai bao. Kich c@ cua ching la c6 dinh va khong thé thay doi trong thoi
gian chwong trinh chay. Nhung néu chiing ta can mot lvgng bo nhé ma kich c&
cta né chi c6 thé dugc xac dinh khi chwong trinh chay, vi du nhu trong treong
hgp chiing ta nhan thong tin tit nguwdi dung dé xac dinh lwgng bo nhé can thiét.
Giai phap ¢ day chinh la by nhd dong, C++ da tich hgp hai toan tit new va
delete dé thuc hién viéc nay

C ||[++

alll e
T

Hai to4n tit new va delete chi c6 trong C++. O phan sau cta bai
chung ta sé biét nhitng thao tac twong duong véi cac toan ti¥ nay trong C.

Toan tit new va new| |

Dé c6 thé c6d dwoc bo nhé dong ching ta cé thé dung toan t* new. Theo sau
toan t¥ nay la tén kiéu dit liéu va c6 thé la s6 phan t¥ can thiét dwgc dat trong
cdp ngodc vuong. N6 trd vé mot con tré tro tdi dau cta khoi nhé vira dugc cap
phat. Dang thirc cta toan tr nay nhu sau:

pointer = new type
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hoac

pointer = new type [elements]
Biéu thitc dau tien dwgc dung dé cap phat b nhé chita mét phan ti c6 kiéu
type. Lénh thit hai dwoc dung dé cap phat mot khoi nhé (m6t mang) gom cac
phan tw kiéu type.
Vi du:

int * bobby;

bobby = new int [5];
trong treong hgp nay, hé diéu hanh danh cho cho 5 phan t kiéu int trong bo
nhg va tra vé mot con tré tré dén dau cua khoi nhé. Vi vay lic nay bobby tro
dén mot khoi nhé hop 1€ gom 5 phan ¥ int.

int

&

bobby

Ban c6 thé héi t6i 1a c6 gi khac nhau gitta viéc khai bAo mét mang véi viéc cap
phat b nhé cho mot con tré nhw ching ta vira lam. Piéu quan trong nhat la
kich thudc ctia mot mang phai la mot hang, diéu nay gidi han kich thwéc caa
mang dén kich thwéc ma chiing ta chon khi thiét ké chwong trinh trong khi dé
cap phat bo nhé dong cho phép cap phat bo nhé trong qua trinh chay véi kich
thwde bat ki.

B0 nhé dong néi chung duwge quan li béi hé diéu hanh va trong cac moi treong
da nhiém c6 thé chay mot Itic vai chwong trinh c6 mot kha nang c6 thé xdy ra la
hét bo nhé dé cap phat. Néu diéu nay xdy ra va hé diéu hanh khong thé cap phat
b6 nhé nhw chiing ta yéu cau vai toan tli¥ new, mot con tro null (zero) sé dugc tra
vé. Vi vay cac ban nén kiém tra xem con tré trd vé bdi toan ti* new c6 bang null
hay khong:

int * bobby;

bobby = new int [5];
if (bobby == NULL) {
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// error assigning memory. Take measures.

}i

Toan tt delete.

Vi bd nhé dong chi can thiét trong mot khodng thoi gian nhét dinh, khi né
khong can dung dén nita thi n6 sé dugc gidi phong dé cé thé cdp phat cho cac
nhu cau khéc trong twong lai. D€ thyc hién viéc nay ta dung toan t¥ delete,
dang thttc cua n6 nhu sau:

delete pointer;
hoac

delete [] pointer;
Biéu thitc dau tién nén dugc dung dé gidi phong bo nhé dwge cap phat cho mot
phan tr va 1énh thi hai dung dé gidi phéng mot khoi nhé gom nhiéu phan t
(méng). Trong hau hét cac trinh dich ca hai biéu thitc 1a twong dwong mac du
ching la ro rang la hai toan ti khac nhau.

// rememb-o-matic
#include <iostream.h>
#include <stdlib.h>
int main ()
{
char input [100];
int i,n;
long * 1, total = 0;
cout << "How many numbers do you want to type in? ";
cin.getline (input,100); i=atoi (input);
1= new longl[il];
if (1 == NULL) exit (1);

for (n=0; n<i; n++)
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{
cout << "Enter number: ";
cin.getline (input,100); 1l[n]l=atol (input);
}
cout << "You have entered: ";
for (n=0; n<i; n++)
cout << 1[n] << ", ";
deletel] 1;
return 0O;

}

How many numbers do you want to type in? 5
Enter number : 75
Enter number : 436
Enter number : 1067
Enter number : 8
Enter number : 32
You have entered: 75, 436, 1067, 8, 32,

NULL la mot hang s6 dugc dinh nghia trong thw vién C++ dung dé biéu thi con
tro null. Trong trwong hop hang s6 nay chwa dinh nghia ban c6 thé tw dinh
nghia no:

#define NULL O
Dung 0 hay nurr khi kiém tra con tr6 la nhw nhau nhung viéc dung NuLL vGi
con tré dugc st dung rat rong rai va diéu nay duwgc khuyén khich dé gitp cho
chuong trinh dé doc hon.
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B0 nhé dong trong ANSI-C

Toan tt new va delete 1a doc quyén C++ va chiing khong c6 trong ngén ngit C.
Trong ngén ngtt C, dé cé thé st dung bé nhé dong ching ta phai st dung thw
vién stdlib.h. Chung ta sé xem xét cach nay vi no cting hgp 1€ trong C++ va
no6 van con dugc st dung trong mot s6 chwong trinh.

Ham malloc

Pay la mot ham téng quat dé cap phat bo nhé dong cho con tré. Cau tric ciia nd
nhu sau:

void * malloc (size_t nbytes);
trong d6 nbytes la sd byte ching ta mudn gan cho con tré. Ham nay trd vé mot
con tré kiéu void*, vi vay chiing ta phai chuyén doéi kiéu sang kiéu ctia con tré
dich, vi du:

char * ronny;

ronny = (char *) malloc (10);
Poan ma nay cdp phat cho con tré ronny mot khéi nhé 10 byte. Khi ching ta
muoén cap phat mét khoi dit liéu c6 kiéu khac char (I6n hon 1 byte) chiing ta
phdi nhan s6 phan t* mong muén vai kich thwdc cia ching. That may man la
ching ta c6 toan tit sizeof, todn ti¥ nay tra vé kich thwdc ctia mot kiéu dir liéu
cu thé.

int * bobby;

bobby = (int *) malloc (5 * sizeof (int));
Poan ma nay cap phat cho bobby mot khoéi nhé gom 5 s6 nguyén kiéu int, kich
cd cua kiéu dit liéu nay c6 thé bang 2, 4 hay hon tuy thudc vao hé théng ma
chuong trinh duoc dich.
Ham calloc.
calloc hoat dong rat giong vGi malloc, sy khac nhau chu yéu la khai bao mau
cta no:
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void * calloc (size_t nelements, size_t size);
né st dung hai tham s6 thay vi mot. Hai tham s6 nay dwgc nhan véi nhau dé cé
dugc kich thwdc tong cong cua khoi nhé can cdp phat. Thong thwong tham s6
dau tién (nelements) la s6 phan tir va tham so thitc hai (size) 1a kich thuéc cia
moi phan tit. Vi duy, ching ta c6 thé dinh nghia bobby VGi calloc nhw sau:

int * bobby;
bobby = (int *) calloc (5, sizeof (int));
Mot diém khac nhau nita giita malloc va calloc la calloc khdi tao tat ca cac
phan ti ctia n6 vé 0.
Ham realloc.
N6 thay doi kich thwéc cua khoi nhé da duwgc cap phat cho mét con tro.

void * realloc (void * pointer, size_t size);
tham s6 pointer nhan vao mot con tré da dugc cdp phat bo nhé hay mot con
tro null, va size chi dinh kich thwéc ciua khéi nhéd méi. Ham nay sé cap phat
size byte bd nhé cho con tré. N6 c6 thé phai thay doi vi vi tri caa khoi nhé dé
c6 thé du cho cho kich thwdc méi ctia khoi nhd, trong tredng hgp nay ndi dung
hién thoi cia khoi nhé duwgc copy tdi vi tri méi dé dam bao dir liéu khong bi
mat. Con tré mdi tré tGi khoi nhd dwgc ham trad vé. Néu khong thé thay doi kich
thwdc caa khoi nhé thi ham sé trd vé mot con tré null nhwng tham s6 pointerva
ndi dung ctia né sé khong bi thay doi.
Ham free.
Ham nay gidi phéng mot khoi nhé dong da dugc cap phét bdi maiioc, callioc
hodc realioec.

void free (void * pointer);

Ham nay chi dugc dung dé gidai phong bo nhé dwgc cap phat bdi cac ham

malloc, calloc and realloc.
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function open() {return false;}

Khuyét Danh
Giao trinh C++
3/ Dt liéu nang cao
Bai 3.5
Céc cdu tric
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Cac cau truc dir lieu.

Mot cau tric dit liéu 1a mot tap hop ctia nhitng kiéu dit liéu khac nhau dugce gop
lai v6i mot cai tén duy nhat. Dang thitc ctia né nhu sau:

struct model name {

typel elementl;

typeZ element2;

type3 element3;

}object name;
trong d6 model name la tén cua mau kiéu dir liéu va tham s6 tuy chon
object name MOt tén hgp 1é cho doi twgng. Bén trong cdp ngodc nhon la tén
cac phan t¥ cta cau tric va kiéu cta chung.
Néu dinh nghia cia cau tric bao gom tham s6 mode1 name (tuy chon), tham s6
nay tré thanh mot tén kiéu hop 1é twong duong véi cau tric. Vi du:

struct products {

char name [30];

float price;

b

products apple;

products orange, melon;
Ching ta da dinh nghia cau tric products vGi hai trtdng: name va price, moi
treong c6 mot kiéu khac nhau. Chung ta ciing da st dung tén cda kiéu cdu tric
(products) dé khai bao ba doi twong cO kiéu d6 : apple, orange va melon.
Sau khi dugc khai bao, products trd thanh mot tén kiéu hop 1€ gidong cac kiéu
co ban nhv int, char hay short.
Trwong tuy chon object name c6 thé nam & cudi cta phan khai bao cdu tric
dung dé khai béo tryc tiép doi twgng c6 kiéu cau tric. Vi duy, dé khai bao cac
do6i twong apple, orange Va melon Nhw da lam & phan trwdc ching ta ciling c6
thé lam theo cach sau:
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struct products {

char name [30];

float price;

} apple, orange, melon;
Hon nita, trong treong hop nay tham s6 model name trd thanh tuy chon. Mac du
néu model name khong dugc st dung thi chiing ta sé khong thé khai bao thém
cac doi twgng ¢ kiéu mau nay.
Mot diéu quan trong la can phan biét r6 rang dau la kiéu mau cau tric, dau la
doi twgng cdu triuc. Néu dung cac thuat nglt ching ta da st dung vdi cac bién,
kiéu mau la tén kiéu dit liéu con doi twgng la cac bién.
Sau khi da khai bao ba doi twong c6 kiéu la mot mau cau tric xac dinh (apple,
orange and melon) ching ta c6 thé thao tac vGi cac treong tao nén ching. Dé
lam viéc nay ching ta stt dung mot ddu cham (.) chén & gitta tén doi twong va
tén treong. Vi duy, ching ta c6 thé thao tac vdi bat ki phan ti* nao cua cau tric
nhuw la d6i véi cac bién chuan :

apple.name

apple.price

orange.name

orange.price

melon.name

melon.price
moi truong c6 kiéu dit liéu twong (ng: apple.name, orange.name Va
melon.name CO Ki€u char[30] , va apple.price, orange.price Vd melon .price
c6 kiéu £loat.
Ching ta tam biét apples, oranges va melons dé dén véi mét vi du vé cac bo
phim:

// example about structures

#include <iostream.h>
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#include <string.h>

#include <stdlib.h>

struct movies t {

char title [50];

int year;

} mine, yours;

void printmovie (movies t movie);
int main ()

{

char buffer [50];

strcpy (mine.title, "2001 A Space Odyssey");

mine.year = 1968;

cout << "Enter title: ";

cin.getline (yours.title,50);

cout << "Enter year: ";

cin.getline (buffer,50);

yours.year = atoi (buffer);

cout << "My favourite movie is:\n ";
printmovie (mine);

cout << "And yours:\n ";

printmovie (yours);

return 0;

}

void printmovie (movies t movie)

{

cout << movie.title;

cout << " (" << movie.year << ")\n";

}

Enter title: Alien

Enter year: 1979

My favourite movie is:
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2001 A Space Odyssey (1968)
And yours:
Alien (1979)

Vi du nay cho chung ta thay cach st dung cac phan ti* cia mot cau tric va ban
than cdu trac nhw la cac bién thong thwong. Vi duy, yours.year la mot bién hop
1€ c6 kiéu int cling nh mine. title la m0t mang hop 1é vGi 50 phan tir kiéu
chars.

Chu y rang cd mine and yours déu dugc coi la cac bién hgp 1€ kiéu movie t khi
dwgc truyén cho ham printmovie () .Hon nita mot 1gi thé quan trong cua cau
tric la chung ta c6 thé xét cac phan tr ctia chiing mot cach riéng biét hodc toan
b0 cau tric nhu 1a mot khoi.

Céac cau tric duge st dung rat nhiéu dé xay dung co sd dit liéu dac biét néu
chung ta xét dén kha nang xay dung cac mang cua chuing.

// array of structures
#include <iostream.h>
#include <stdlib.h>
#define N _MOVIES 5
struct movies t {
char title [50];
int year;

} films [N MOVIES];
void printmovie (movies t movie);
int main ()

{
char buffer [50];
int n;
for (n=0; n<N MOVIES; n++)
{
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cout << "Enter title: ";
cin.getline (films[n].title,50);
cout << "Enter year: ";
cin.getline (buffer,50);
films[n] .year = atoi (buffer);
}
cout << "\nYou have entered these movies:\n";
for (n=0; n<N MOVIES; n++)
printmovie (films[n]);
return O;
}
void printmovie (movies t movie)
{
cout << movie.title;
cout << " (" << movie.year << ")\n";

}

Enter title: Alien
Enter year: 1979
Enter title: Blade Runner
Enter year: 1982
Enter title: Matrix
Enter year: 1999
Enter title: Rear Window
Enter year: 1954
Enter title: Taxi Driver

Enter year: 1975

You have entered these movies:
Alien (1979)
Blade Runner (1982)
Matrix (1999)
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Rear Window (1954)
Taxi Driver (1975)
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Con troé troé den cau truc

Nhuw bat ki cac kiéu dit liéu nao khac, cac cau tric co6 thé dugce tro dén bdi con
tro. Quy tac hoan toan giong nhw déi véi bat ki kiéu dit liéu co ban nao:

struct movies t {

char title [50];

int year;

i

movies t amovie;

movies t * pmovie;
0] day amovie la moOt doi twgng c6 kiéu movies_t va pmovie la mdt con tré tro
t@i d6i tvgng movies_t. OK, bdy gid ching ta sé dén vdi mot vi du khac, né sé
gidi thieu mot toan tt maoi:

// polinters to structures
#include <iostream.h>
#include <stdlib.h>
struct movies t {
char title [50];
int year;

}i

int main ()
{
char buffer[50];
movies t amovie;
movies t * pmovie;
pmovie = & amovie;

cout << "Enter title: ";
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cin.getline (pmovie->title,50);
cout << "Enter year: ";
cin.getline (buffer,50);
pmovie->year = atoi (buffer);
cout << "\nYou have entered:\n";
cout << pmovie->title;
cout << " (" << pmovie->year << ")\n";

return 0;

}

Enter title: Matrix

Enter year: 1999

You have entered:

Matrix (1999)

Poan ma trén gidi thiéu mot diéu quan trong: todn t¥ ->. Py la mdt toan tw
tham chiéu chi dung dé tr6 t6i cac cau tric va cac 16p (class). N6 cho phép
chiing ta khong phai ding ngodc moi khi tham chiéu dén maot phan tir cta cau
tric. Trong vi du nay ching ta st dung:

movies->title

no6 c6 thé duwgce dich thanh:

(*movies) .title
ca hai biéu thitc movies->title va (*movies) .title déu hop Ié va ching déu
dung dé tham chiéu dén phan ti* title cda cau truc dugc tré bdimovies. Ban
can phan biét r6 rang vdi:

*movies.title

no twong duong voi
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* (movies.title)
lénh nay dung dé tinh todn gia tri dugc tré bdi phan tr title cua cau tric
movies, trong truong hgp nay (title khong phai la mot con tré) né chang cé y
nghia gi nhiéu. Ban dwégi day tong két tat ca cac két hgp cé thé dugce giita con
tré va cau trac:

Biéu thirc
Mo ta
Twong duong voi

movies.title

Phan t? title clia cau trucC movies

movies->title
Phan t* titlecta cau triuc dugc tré bdi movies

(*movies) .title
*movies.title

Gia tri dugc tro bai phan ti¥ title cla ciu tric movies

* (movies.title)

https://thuviensach.vn



Cac cau trac long nhau

Céc cau truc cé thé duoc dat 16ng nhau vi vay mot phan ti¥ hop 1€ cia mot cau
tric c6 thé la mot cau tric khac.

struct movies t {

char title [50];

int year;

}

struct friends t ({

char name [50];

char email [50];

movies t favourite movie;

} charlie, maria;

friends t * pfriends = &charlie;

Vi vay, sau phan khai bao trén chiing ta c6 thé sit dung cac biéu thitc sau:

charlie.name

maria.favourite movie.title

charlie.favourite movie.year

pfriends->favourite movie.year
(trong do hai biéu thitc cudi cung la twong duong).
Cac khai niém co ban vé cdu tric dugc dé cap dén trong phan nay la hoan toan
giong v4i ngon ngit C, tuy nhién trong C++, cau tric da dwgc mé rong thém cac
chitc nang cua mot 16p vai tinh chét dac trwng la tat ca cac phan tit ctia né déu
la cong cong (public). Ban sé c6 thém cac théng tin chi tiét trong phan 4.1,

r‘

7z,
.

Lap
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Khuyét Danh
Giao trinh C++
3/ Dit liéu nang cao
Bai 3.6
Céc kiéu dir liéu ty dinh nghia
function open() {return false;}
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Trong bai trudc ching ta da xem xét mot loai dit lieu dugce dinh nghia boi nguoi
dung (nguoi 1ap trinh): cau tric. Nhung c6 con nhiéu kiéu dit liéu tw dinh nghia
khac:
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Tu dinh nghia cac kiéu dit liéu (typedef).

C++ cho phép chung ta dinh nghia cac kiéu dit liéu cia riéng minh dua trén cac
kiéu dir liéu da c6. D€ cé thé lam viéc dé ching ta sé st dung tir khoa typedef,
dang thitc nhu sau:

typedef existing type new type name ;
trong d6 existing type la mot kiéu dit liéu co ban hay bat ki mdt kiéu dit liéu
da dinh nghia va new type name 1a tén caa kiéu dit liéu moéi. Vi dLl

typedef char C;

typedef unsigned int WORD;

typedef char * string t;

typedef char field [50];
Trong trwong hop nay ching ta da dinh nghia bon kiéu dit liéu méi: ¢, worb,
string_ t va field kiéu char, unsigned int, char* kiéu char[50], chﬁng ta
hoan toan c6 thé sit dung ching nhuw la cac kiéu dir liéu hop 1é:

C achar, anotherchar, *ptcharl;

WORD myword;

string t ptchar2;

field name;
typedef ¢0 thé hitu dung khi ban muén dinh nghia mot kiéu di liéu duge dung
lap di lap lai trong chwong trinh hodc kiéu di liéu ban mudn dung c6 tén qua
dai va ban mu6n né cé tén ngan hon.
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Union

Union cho phép mot phan bo nhé cé thé dugc truy xuat dudi dang nhiéu kiéu
dit liéu khac nhau mac du tat ca ching déu nam cung mot vi tri trong b nhd.
Phan khai bao va s dung n6 twong tw vGi cau tric nhung chitc nang thi khac
hoan toan:

union model name {

typel elementl;

type2 element2;

type3 element3;

}object name;
T4t ca cac phan ti ctia union déu chiém cung mét cho trong bo nhé. Kich thuéc
ctia né la kich thwéc ctia phan ti 16n nhat. Vi du:

union mytypes t {

char c;

int 1i;

float £

} mytypes;
dinh nghia ba phan t&

mytypes.c

mytypes.i

mytypes.f
moi phan t&* c6 mot kiéu dit liéu khac nhau. Nhung vi tat ca ching déu nam
cung mot cho trong bo nhé nén bat ki sy thay doi nao doi v6i mot phan ti sé
anh huwéng tdi tat ca cac thanh phan con lai.
Mot trong nhitng cong dung cua union la dung dé két hgp mot kiéu dir liéu co
ban v&i mot mang hay cac cau tric gém cac phan ti nho hon. Vi du:

union mix t{

long 1;
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struct {

short hi;

short lo;

}osi

char cl[4];

} mix;
dinh nghia ba phan t& cho phép ching ta truy xuat dén cung mot nhém 4 byte:
mix.1l, mix.s Va mix.c ma ching ta cé thé st dung tuy theo viéc ching ta mu6n
truy xuat dén nhom 4 byte nay nhw thé nao. T6i dung nhiéu kiéu dir liéu khac
nhau, mang va cu tric trong union dé ban c6 thé thay cac cach khac nhau ma
chiing ta c6 thé truy xuat di liéu.
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Cac unions vo danh

Trong C++ chiing ta c6 thé sit dung cac unions vo danh. Néu chiing ta dat mot
union trong mot cau tric ma khong dé tén (phan di sau cap ngoac nhon { })
union sé tr@ thanh vo danh va ching ta c6 thé truy xudt true tiép dén cac phan
t* ctia n6 ma khong can dén tén cia union (c6 can cling khong duwgc). Vi du,
hay xem xét st khac biét gitra hai phan khai bao sau day:

union

union vo danh

struct {
char title[50];
char author[50];

union {
float dollars;

int yens;

} price;

} book;

struct {
char title[50];
char author[50];

union {
float dollars;

int yens;

bi
} book;
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Su khac biét duy nhat gitta hai doan ma nay la trong doan ma dau tién ching ta
dat tén cho union (price) con trong cai th hai thi khong. Khi truy nhap vao
cac phan tl¥ dollars va yens, trong trong hgp thit nhat ching ta viét:

book.price.dollars
book.price.yens

con trong truong hgp thi hai:

book.dollars

book.yens
Mot lan nita t6i nhac lai rang vi né la mot union, hai tredng dollars va yens
déu chiém cung mot cho trong bo nhé nén ching khong thé giit hai gia tri khac
nhau.
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Kieéu liet ké (enum)

Kiéu dit liéu liét ké dung dé tao ra cac kiéu dit liéu chita mot cai gi do hoi dac
biét mot chut, khong phai kiéu s6 hay kiéu ki tw hodc cac hang true va false.
Dang thitc ctia n6é nhu sau:

enummodel name{

valuel,

valueZ,

values,

} object name;
Vi du, ching ta c6 thé tao ra mot kiéu dir liéu méi c6 tén color dé luu trit cac
mau v@i phan khai bdo nhu sau:

enum colors t {black, blue, green, cyan, red, purple, yellow,
white};
Cha y rang ching ta khong st dung bat ki mot kiéu dit liéu co ban nao trong
phan khai bao. Chuing ta da tao ra mét kiéu dit lifu méi ma khong dua trén bat
ki kiéu dir liéu nao c6 san: ki€u color_t, nhitng gia tri c6 thé cta kiéu color t
dwgc viét trong cdp ngodc nhon {}. Vi du, sau khi khai bao kiéu liét ké, biéu
thirc sau sé la hop lé:

colors t mycolor;

mycolor = blue;

if (mycolor == green) mycolor = red;
Trén thyc té kiéu di liéu liét ké dugc dich 1a mot s6 nguyén va céac gia tri caa
né la cac hang sé nguyén dugce chi dinh. Néu diéu nay khong dwoc chi dinh, gia
tri nguyén twong dwong vGi phan ti dau tién la o va cac gia tri tiép theo ct thé
tang lén 1, Vi vay, trong kiéu dit liéu colors t ma chiing ta dinh nghia & trén,
white twong duong voi 0, blue twong duong voi 1, green tong duong voi 2 va
ct tiép tuc nhw thé.
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Néu ching ta chi dinh mot gia tri nguyén cho mot gia tri nao dé caa kiéu dit
liéu liét ké (trong vi du nay la phan t¥ dau tién) cac gia tri tiép theo sé la cac gia
tri nguyén tiép theo, vi du:

enum months t { january=1l, february, march, april,

may, Jjune, july, august,

september, october, november, december} y2k;
trong trudng hgp nay, bién y2k c6 kiéu dit liéu liét ké months_t cé thé chita mot
trong 12 gia tri t* january dén december va twong dwong vaGi cac gia tri nguyén
tir 1 dén 12, khong phai o dén 11 vi chiing ta da ddt january bang 1.
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Khuyét Danh
Gido trinh C++
4/ Lap trinh hwéng doi twong
Bai 4.1
Cac 16p
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Khuyét Danh
Giao trinh C++
4/ Lap trinh hwéng doi twong
Bai 4.2
Qua tai cac toan t

C++ cho phép st dung cac toan tir chuan ctia ngén ngit gitta cac 16p giong nhw
v0i cac kiéu dit liéu co ban. Vi du:

int a, b, c¢;

a =>b + c;
la hoan toan hop 1é vi cac bién & day déu co kiéu la cac kiéu di liéu co ban.
Tuy nhién, viéc ching ta cé thé thyc hién thao tac sau day c6 vé khong hién
nhién lam (thyc t€ 1a n6 khong hop 1€):

struct { char product [50]; float price; } a, b, c;

a=>b + c;
Phép gan mot 16p (hay mét cau tric) vei mot doi twong cung kiéu la duwgce phép
(copy constructor mac dinh). Nhuwng phép cong sé gay ra 16i vi n6 dugc dung
v6i cac kiéu dit liéu khong co ban.
Nhung can phdi cdm on kha nang qua tai toan t¥ cia C++, chiing ta c6 thé lam
cho cac déi twgng kiéu nhu trén c6 thé chap nhan cac toan tit d6 ma khong lam
thay doi y nghia cia n6 doi vai cac kiéu dir liéu co ban. Dudi day la danh sach
tat ca cac toan ti co6 thé dugc qua tai:

+ - % /= < > 4= —= *= [= << >>

KL= >>= == = <= >= ++ —— § & ~ ! |
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~ &= "= |= && || %= [] () new delete
Dé lam qua tdi mot toan tir ching ta chi can viét mot ham thanh vién caa 16p cé
tén operator theo sau la toan t chiing ta mudn lam qua tai. Mau nhu sau:

typeoperatorsign(parameters) ;
Dudi day la vi du vé viéc qua téi toan t +. Chiing ta chuan bi tinh téng hai
vector hai chiéu a(3,1) vab(1,2). Phép cong giita hai vector hai chiéu chi don
gian la cong hai toa do x dé 1ay toa do két qua x , cong hai toa do y dé 14y toa
do két qua y. Trong truong hop nay két qua sé la (3+1,1+2) = (4,3).

// vectors: vi du vé qud tai todn tu
#include <iostream.h>
class CVector {
public:
int x,y;
CVector () {};
CVector (int,int);
CVector operator + (CVector):;
i
CVector::CVector (int a, int b) {
X = a;
y = b;
}
CVector CVector::operator+ (CVector param) {
CVector temp;
temp.x = x + param.x;
temp.y = y + param.y;
return (temp):;
}

int main () {
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CVector a (3,1);
CVector b (1,2);
CVector c;

c =a t+ b;
cout << c.x << "," K c.y;
return 0O;

}
4,3
Néu ban thdy qué nhiéu cvector hdy dé y rang mét so trong chiing tham chiéu

dén tén 16p cvector con so con lai la tén cac ham (constructor va destructor).
DPirng lan 16n

CVector (int, int); // Ham coé tén Vector (constructor)
CVector operator+ (CVector); // Ham operator+ tra vé kiéu
CVector

Ham operator+ cia I6p cvector duwgc dung dé qua tai toan tit s6 hoc +. Ham
nay cé thé dugc goi bang mat trong cac cach:

c = a + b;

Q
Il

a.operator+ (b);

Hay chd y rang ching ta da thém vao constructor rong (khong cé tham so) va
chiing ta dinh nghia né vi mot khai 1énh ciing rong nét:
CVector () { };

diéu nay la can thiét vi con c6 mot constructor khac,

CVector (int, int);
va vi vay céc constructors mdc dinh khong ton tai trong cvector néu ching ta
khong khai n6 mot cach ro rang. Khai bao sau day sé la khong hgp 1é:
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CVector c;

Du thé nao chang nita, t6i can phai canh bao rang mot khoi 1énh rong khong
nén dé tao mot constructor vi né khong thod man chirc nang téi thiéu ma mot
constructor nén co, dé la viéc khéi tao tat ca cac bién trong 16p. Trong trudong
hop cta ching ta constructor nay da dé cac bién x va y la khéng xac dinh. Vi
vay mot khai bao thich hgp hon sé 1a mot cai gi dé giong nhw thé nay:

CVector () { x=0; y=0; };
dé cho don gian t6i da khong viét vao trong vi du trén.
Cung v@i viéc tao mot constructor rong va mot copy constructor, C++ con mac
dinh dinh nghia tean ti¥ gan(=) gitta hai 16p c6 cung mot kiéu. N6 copy toan bd
ndi dung cua cac thanh vién khong tinh (non-static) cta doi twgng bén phai
phép gan cho déi twgng bén trai. Tat nhién ban c6 thé dinh nghia lai né dé thyc
hién chitc nang khac ma ban muén, vi du nhw chi copy mot sé thanh vién nao
do cua lop.
Viéc qua tai cac toan tir khong bat budc hoat dong cuia né phdi lién quan dén y
nghia thong thuwong cia né mac du diéu nay la nén lam. Vi du c6 vé khong
logic 1am néu st dung toan ti¥r + dé trir hai 16p hay toan tit == dé dién s6 0 vao
mot 16p mac du diéu dé la hoan toan hop lé.
Mac du khai bdo mau ctia ham operator+ la kha hién nhién vi n6 1ay phan bén
phai cta toan ti* lam tham s6 cho ham operator+, cac todn tir khac khong phai
cai ndo ciing rd rang nhu thé. O day chiing ta c6 mot bang téng két vé viéc cac
ham operator phdi dugc khai bado nhw thé nao (thay thé e bang cac toan tw
twong ng):

Biéu thirc
Toan ti (@)
Ham thanh vien
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Ham toan cuc

Qa
+ - F gl o~ 4t -
A::operator@ ()

operator@ (A)

a@
++ —-
A::operator@ (int)

operator@ (A, int)

a@b

+ =%/ %" & | <> ==

A::operator@ (B)

operator@ (A, B)

:.}.:_:*:/:%:/\

A::operator@ (B)

a(b, c...)
0)

A::operator () (B, C...

A::operator->()

I= <= >= << >> §&&

|= <<= >>=

[

]

14

-* trong d6 a la mot doi twgng cua 16p a, b la mot doi twong cta 16p B va ¢

la mét doi twgng cta 16p c.
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Nhu ban c6 thé thay trong bang nay, c6 hai cach dé qua tai cac toan t caa 16p:
nhv la mot ham thanh vién va nhv la mot ham toan cuc. Khac nhau gitta chung
khong r6 rang tuy nhién t6i can phai nhac lai rang cac ham khong phai la thanh
vién ctia mot 16p khong thé truy xudt dén cac thanh vién la private hodc
protected cta 16p trit phi ham toan cuc do6 la bgn cua 16p (thuat ng nay sé
dwoc dé cap dén @ bai sau).
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Tw khoa this

Twr khod this & bén trong mot 16p dai dién cho doéi twgng cta 16p do dang dugc
thuc hién trong bo nhé. N6 1la mot con troé ludn cé gia tri la dia chi cua doi

twong.

N6 6 thé dugc dung dé kiém tra xem tham s6 dwoc truyén cho mot ham thanh
vién c6 phai chinh ban than doi twong hay khong. Vi du:

// this
#include <iostream.h>
class CDummy {
public:
int isitme (CDummyé& param);
bi
int CDummy::isitme (CDummyé& param)
{
if (&param == this) return 1;
else return O;
}
int main () {
CDummy a;
CDummy* b = &a;
if ( b->isitme(a) )
cout << "yes, &a is b";
return O;

}

yes, &a is b
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N6 ciling thuong duwgce dung trong ham thanh vién operator= ma tra vé dia chi
doi twgng (tranh viéc st dung doi twong tam thoi). Tiép theo vi du vé vector &
dau bai chuing ta c6 thé viét mot ham operator= nhu sau:

CVector& CVector::operator= (const CVector& param)

{

X=param.x;

y=param.y;

return *this;

}
Trong thuce t€ day chinh 1a doan ma dwoc mac dinh tao ra néu ching ta khong
viét ham thanh vién operator=.
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Cac thanh vien tinh

Mot 16p c6 thé chita cac thanh vién tinh, ca dit liéu va cac ham.

Céac dit liéu tinh con duwgc goi la "bién cua 16p" vi ndi dung cia chiing khéng
phu thudc vao mot doi twgng nao. Chi cé6 mét gia tri duy nhat cho tat ca cac doéi

twgng trong cung mot 16p.

Vi dy, né c6 thé dugc trong truong hgp ban mudn cé mot bién chita s6 doi

twong thudc 16p da duwoc khai bao:

// static members in classes

#include <iostream.h>
class CDummy {
public:
static int n;
CDummy () { n++; };
~CDummy () { n--; };
}i
int CDummy: :n=0;
int main () {
CDummy a;

CDummy b[5];
CDummy * ¢ = new CDummy;
cout << a.n << endl;
delete c;
cout << CDummy::n << endl;
return 0;

}
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Trong thurc té, cac thanh vién tinh c6 cung thudc tinh véi cac bién toan cuc. Vi
vay, dé tranh viéc ching bi khai bao nhiéu lan, theo chuan ANSI-C++ ching ta
chi dugce viét phan khai bao mau trong phan khai bao cua 16p. D€ c6 thé khdi
tao mot thanh vién tinh chung ta phéi viét mot dinh nghia & bén ngoai 16p,
giong nhw & trong vi du trude.

Vi n6 la mot bién duy nhat cho tat ca cac doi twgng thudc 16p, né co thé dwoc
tham chiéu dén nhw 1a thanh vién cda bét ki doi twgng nao thudc 16p hay tham
chi chinh béan théan tén 16p (tat nhién diéu nay chi hgp 1é v6i cac thanh vién
tinh):

cout << a.n;

cout << CDummy: :n;
Hai 101 goi trong vi du trén déu tham chiéu dén cing mot bién: bién tinh n trong
16p coummy.
Mot 1an nita, t6i phdi nhac lai rang né la mot bién toan cuc (nghia la ban c6 thé
truy xuat no tir bat ki dau). Sy khac biét duy nhat la ban phai dung né véi tén
16p.
Ching ta cling c6 thé tao ra cac ham tinh giong nhw cac bién tinh. Ching ciing
c6 y nghia nhw doi vGi cac bién tinh: do6 la cac ham toan cuc c6 thé dugc goi
nhu thé 1a cac doi twgng cia mot 16p. Chung chi c6 thé truy xudt dén phan dir
liéu tinh cling nhw khéng dwoc phép st dung tir khoa this vi n6 tao tham chiéu
dén mot con tré d6i twong. Cac ham nay thue té€ khong phdi la thanh vién cta
bat ki d6i twgng nao ma thyc chat la caa 16p.
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Khuyét Danh
Gido trinh C++
4/ Lap trinh hwéng doi twong
Bai 4.3
Quan heé gitra cac 16p
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Cac ham ban be (tir khoa £riend)

Trong bai tredc ching ta da dugc biét rang c6 ba mitc bao vé khac nhau doi véi
cac thanh vién trong mot 16p: public, protected va private. D6i vGi cac thanh
vién protected va private, ching khong thé dugc truy xudt & bén ngoai 16p ma
ching dwoc khai bdo. Tuy nhién cai gi cling c6 ngoai 1€, bang cach st dung twr
khod friend trong mot 16p ching ta c6 thé cho phép mot ham bén ngoai truy
xudt vao cac thanh vién protected va private trong mot 16p.

Dé c6 thé cho phép mot ham bén ngoai truy xuat vao cac thanh vién private va
protected ctia mot 16p chiing ta phai khai bdo mau ham d6 vdi tir khoa £riend
bén trong phan khai bao cta 16p. Trong vi du sau chiing ta khai bdo ham ban bé

duplicate:

// friend functions
#include <iostream.h>
class CRectangle {
int width, height;
public:
void set values (int, int);
int area (void) {return (width * height);}
friend CRectangle duplicate (CRectangle);
bi
void CRectangle::set values (int a, int b) {
width = a;
height = b;
}
CRectangle duplicate (CRectangle rectparam)
{

CRectangle rectres;
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rectres.width = rectparam.width*2;

rectres.height = rectparam.height*2;
return (rectres);
}
int main () {
CRectangle rect, rectb;
rect.set values (2,3);
rectb = duplicate (rect);
cout << rectb.area();

}

24

O bén trong ham duplicate, chiing ta c6 thé truy xuét vao cac thanh vién
width Va height cla cac doi twgng khac nhau thudc 16p cRectangle. Hay chi y
rang duplicate () khong phdi la thanh vién cia 16p cRectangle.

No6i chung viéc st dung cac ham ban bé khong nam trong phuwong thitc 1ap trinh
huwéng doi twgng, vi vay tot hon 1a hay st dung cac thanh vién cua 16p bat c
khi nao c6 thé. Nhuw & trong vi du trudc, chiing ta hoan toan cé thé tich hgp
duplicate () vao bén trong l6p.
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Cac lop ban be (friend)

Ngoai viéc c6 thé khai bdo cac ham ban bé, chiing ta ciing c6 thé dinh nghia
mot 16p 1a ban cia mot 16p khac. Viéc nay sé cho phép 16p thit hai cé thé truy

// friend class
#include <iostream.h>
class CSquare;
class CRectangle {
int width, height;
public:
int area (void)
{return (width * height);}
void convert (CSquare a);
bi
class CSquare {
private:
int side;
public:
void set side (int a)
{side=a;}
friend class CRectangle;
bi
void CRectangle::convert (CSquare a)
width = a.side;
height = a.side;

}

xudt vao cac thanh vién protected and private ctia 16p thit nhat:

{
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int main () {
CSquare sqgr;
CRectangle rect;
sqgr.set side(4);
rect.convert (sqr) ;
cout << rect.areal():
return 0;

}
16

Trong vi du nay ching ta da khai bao cRectangle la ban clia csquare nén
CRectangle cO thé truy xuat vao cac thanh vién protected and private cla
CSquare, cu thé hon la csquare::side, bién dinh nghia kich thwéc cua hinh
vuong.

Ban c6 thé thdy mot diéu mdi la trong chwong trinh, d6 l1a phan khai bdo mau
rong cua lép csquare, diféu nay la can thiét vi bén trong phan khai bao cua
CRectangle chuing ta tham chi€u dén csquare (nhw la mot tham so trong
convert () ). Phan dinh nghia day du ctia csquare dugc viét & sau.

Cht y rang tinh ban gitta hai 16p c6 thé khong nhw nhau néu ching ta khong chi
dinh. Trong vi du nay cRectangle duwgc coi la ban clia csquare nhung doéi véi
CRectangle thi khong. Bdi vy cRectangle c0 thé truy xudt vao cac thanh vién
protected Va private clia CSquare nhung diéu ngwoc lai 1a khong ding. Tuy
nhién chang cé gi cam doan chuing ta khai bao csquare la ban clia cRectangle.
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Su thira ke giira cac 16p

Mot trong nhitng tinh nang quan trong cta 16p 1a sy thita ké. N6 cho phép
ching ta tao mot doi twgng xudt phap tr mot doi twong khac. Vi dy, gid s
ching ta mudn khai bdo mét loat cac 16p mo ta cac da gidc nhu la cCRectangle
hay cTriangle. Ca hai déu cé nhitng ddc tinh chung, vi du nhw la chiéu cao va
day.

Diéu nay c6 thé dwoc biéu dién bang 16p crolygon ma tir d6 chiing ta c6 thé
thira ké hai 16p, d6 1a CRectangle va CTriangle.

Femmmm - ——— =
' CPolygon
L L] -l
CRectangle
CTriangle

L&p crolygon sé chita cac thanh vién chung do6i véi moi da gidc. Trong truong
hop ctia ching ta: chiéu réng va chiéu cao.

Cac 16p xuat phat tir cac 16p khac dugce thiva hwdng tat ca cac thanh vién nhin
thay dugc cua 16p. Diéu nay c6 nghia la mét 16p co sé c6 thanh vién a va chiing
ta tao thém mot 16p xuat phat tir n6é v6i mot thanh vién méi la B, 16p dugce thira
ké sé c6 cd a va B.

Dé c6 thé thira ké mot 16p tir mot 16p khac, chiing ta st dung toan t¥ : (diu hai
chdm ) trong phan khai bao cua 16p con:

class derived class name: publicbase class name;
trong d6 derived class name la tén cta 16p con (16p dugc thira ké) va
base class name la tén cla 16p co s@. public c6 thé duwgc thay thé béi
protected hodc private, N6 xac dinh quyén truy xuat doi vdi cac thanh vién
dugc thira ké nhu ching ta sé thdy & vi du nay:
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// derived classes
#include <iostream.h>
class CPolygon {
protected:
int width, height;

public:

void set values (int a, int b)

{ width=a; height=b;}
}i

class CRectangle: public CPolygon {

public:
int area (void)
{ return (width * height); }
}s

class CTriangle: public CPolygon {

public:
int area (void)
{ return (width * height / 2);
}s

int main () {
CRectangle rect;
CTriangle trgl;
rect.set values (4,5);
trgl.set values (4,5);
cout << rect.area() << endl;
cout << trgl.area() << endl;
return O;

}

20
10
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Nhu ban c6 thé thdy, cac doi twong ctia 16p CRectangle va CTriangle chifa tat
ca cac thanh vién ctia crolygon, do la width, height va set values().

Tt khod protected twong tu vdi private, si khac biét duy nhat chi xdy ra khi
thita ké cac 16p. Khi ching ta thita ké mdt 16p, cac thanh vién protected ctia
16p co s& co6 thé dugc dung bai cac thanh vién khac cua 16p dugc thira ké con
cac thanh vién private thi khong. Vi ching ta mu6n rang width va height c0
thé dugc tinh todn bédi cac thanh vién cua cac 16p dugc thita ké cRectangle va
CTriangle ch® khong chi bgi cac thanh vién cua cpolygon, ching ta da sw
dung tir khoa protected thay vi private.

Chung ta c6 thé tong két lai cac kiéu truy xuat khac nhau tuy theo ai truy xuat
chung:

Truy xuat
public
protected

private

Cac thanh vién trong cung 16p
co

J e

Cco

7

Cco

Cac thanh vién cua cac 16p thtra ké
co

co

khong

Khong phai la thanh vién
co
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khong

khong
trong dé "khong phai la thanh vién" dai dién cho bat ki sw tham chiéu nao tw
bén ngoai 16p, vi du nhw 1a ti* main (), t mot 16p khac hay tir bat ki ham nao.
Trong vi du ctia ching ta, cac thanh vién dugc thira ké bdi cRectangle va
CTriangle cling tuan theo cac quyén truy xudt nhw déi véi 16p co sé crolygon:

CPolygon: :width// protected access

CRectangle: :width// protected access

CPolygon::set values ()//public access

CRectangle::set values ()//public access
Co6 diéu nay vi ching ta da thtra ké€ mot 16p tir mot 16p khac véi quyén truy xuat
public, héy nha:

class CRectangle: public CPolygon;
tir khod public dai dién cho mitc do bdo vé i thiéu ma cac thanh vién dugc
thira ké cta 16p co s@ (cPolygon) phdi c6 dugc trong 16p mdGi (CRectangle).
Mitc d6 nay doi véi cac thanh vién dwgc thira ké c6 thé dugc thay doi néu thay
vi dfmg public chling ta st dung protected hay private, vi dl_l, gié su réng
daughter la mot 16p dugc thira ké tif mother, chiing dinh nghia nhw thé nay:

class daughter: protected mother;

diéu nay sé thiét 1ap protected la mitc do truy xuat t6i thiéu cho cac thanh vién
cla daughter dugc thira ké tiv 16p co sd. C6 nghia la tat cad cac thanh vién
public trong mother sé tré thanh protected trong daughter. Tat nhién, diéu
nay khong cdan tré daughter c6 thé c6 cac thanh vién public cda riéng né. Mirc
do toi thiéu nay chi ap dung cho céac thanh vién dwoc thira ké tir mother.

Néu khong c6 mite truy xudt nao dwoc chi dinh, private dugc dung véi cac 16p
dwgc tao ra vai tir khod c1ass con public duwgc dung vdi cac cau truc.
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Nhirng gi dugc thira ké tir 16p co s6?

Vé nguyén tac tat ca cac thanh vién caa 16p déu dugc thira ké trir:

e Constructor va destructor
e Thanh vién operator=()
e Ban be

Mac du constructor va destructor ctia 16p co sé khong duwgce thira ké, constructor
mac dinh (constructor khdng cé tham s0) va destructor ctia 16p co s& luén luén
dwgc goi khi mét déi twgng cta 16p duwgc thira ké dugc tao 1ap hay pha huy.
Néu 16p co s& khdng c6 constructor mac dinh hay ban muén mot constructor da
qua tai dugc goi khi mot doi twgng mdi cta 16p dugc thira ké dugce tao 1ap, ban
6 thé chi dinh n6é & moéi dinh nghia cia constructor trong 16p dugc thira ké:

derived class name (parameters) : base class name (parameters)

{}
Vi du:

// constructors and derivated classes
#include <iostream.h>
class mother {
public:
mother ()
{ cout << "mother: no parameters\n"; }
mother (int a)
{ cout << "mother: int parameter\n"; }

}s
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class daughter : public mother {
public:
daughter (int a)
{ cout << "daughter: int parameter\n\n"; }
bi
class son : public mother {
public:
son (int a) : mother (a)
{ cout << "son: int parameter\n\n"; }
}i
int main () {
daughter cynthia (1);

son daniel (1) ;

return 0;

}

mother: no parameters

daughter: int parameter

mother: int parameter

son: int parameter

Hay quan sat sy khac biét gilta viéc constructor cia mother dugc goi khi khi
mot doi twgng daughter maGi duwgc tao 1ap va khi mot doi twgng son dugc tao
1ap. S& di c6 sy khac biét nay la do phan khai bao constructor clia daughter va
son.

daughter (int a) // khéng cé gi dugc chi dinh: gol constructor

mac dinh

son (int a) : mother (a) // constructor dugoc chi dinh: goi cai

nay
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Pa thwra ke

Trong C++ chuing ta c6 thé tao 1ap mot 16p thira ké cac treong va cac phuwong
thitc tir nhiéu hon mot 16p. Diéu nay coé thé thue hién bang cach tach cac 16p co
s@ khac nhau bang dau phay trong phan khai bao caa 16p dwoc thira ké. Vi duy,
néu ching ta c6 mot 16p dung dé in ra man hinh (coutput) va ching ta muén
cac 16p cta ching ta cCRectangle va CTriangle cling thira ké cac thanh vién caa
né cung vdi cac thanh vién clia cPolygon, ching ta cé thé viét:

class CRectangle: public CPolygon, public COutput ({
class CTriangle: public CPolygon, public COutput {
bay la vi du day du:

// da thua ké
#include <iostream.h>
class CPolygon {
protected:
int width, height;
public:
void set values (int a, int b)
{ width=a; height=Db;}
bi
class COutput {
public:
void output (int 1i);
bi
void COutput::output (int i) {

cout << 1 << endl;
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}
class CRectangle: public CPolygon, public COutput ({
public:
int area (void)
{ return (width * height); }
bi
class CTriangle: public CPolygon, public COutput {
public:
int area (void)
{ return (width * height / 2); }
bi

int main () {
CRectangle rect;
CTriangle trgl;
rect.set values (4,5);
trgl.set values (4,5);
rect.output (rect.area());
trgl.output (trgl.area());
return O;

}

20
10
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Khuyét Danh
Giao trinh C++
4/ Lap trinh hwéng doéi twong
Bai 4.4
Cac thanh vién do. Da hinh

Dé c6 thé hiéu dwgc phan nay ban can hiéu ro vé cach sit dung con tré va thira
ké gitra cac 16p. Néu c6 vai biéu thirc nao cé vé la lung véi ban, ban c6 thé
xem lai cdc phan sau: int a::b(c) {}; // Cdc 16p (Bai 4.1)
a->b // Con trd va dbi tuong (Bai 4.2)

class a: public b; // Quan hé gitta cdac 10p(Bai 4.3)
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Con tro tdi lop co s@

lop dugc thiva ké la twong _thich vé kiéu véi mot con tré tré toi lop co sé
cia né. Bai nay sé dé cap day dua dén viéc tan dung tinh ndng manh mé nay cta
C++. Vi duy, ching ta sé viét lai chwong trinh cia chiing ta vé hinh chi¥ nhat va

hinh tam giac trong chwong tridc dé xem xét tinh nang nay:

// con tré téi 16p co s&
#include <iostream.h>
class CPolygon {
protected:
int width, height;
public:
void set values (int a, int b)
{ width=a; height=b; }
}i
class CRectangle: public CPolygon {
public:
int area (void)
{ return (width * height); }
i
class CTriangle: public CPolygon {
public:
int area (void)
{ return (width * height / 2); }
bi
int main () {

CRectangle rect;
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CTriangle trgl;
CPolygon * ppolyl = &rect;

CPolygon * ppoly?2 &trgl;
ppolyl->set values (4,5);

ppolyZ2->set values (4,5);

cout << rect.area() << endl;
cout << sgre.area() << endl;
return O;
}
20
10

Ham main tao hai con tré troé téi hai doi twgng cta 16p cPolygon, db la *ppolyl
va *ppoly2. Ching dwgc gan cho dia chi cia rect va trgil, day la cac doi
twgng thudce 16p thira ké tir crolygon nén do la nhitng phép gan hop 1é.

Su han ché duy nhat khi st dung *ppolyl Va *ppoly?2 thay Vl rect va trqgl la
Ca *ppolyl Va *ppoly2 déu co kiéu la cPolygon* va vi Véjy Chﬁng ta chi co thé
tham chiéu dén cac thanh vién ma cRectangle va CTriangle dugc thira ké twr
CPolygon. Vi nguyén nhan do6 ching ta khong thé goi dén thanh vién area () khi
dﬁng*ppolylVé*ppolyz

Dé cac con tré do co thé truy xudt dén area () nhw la mét thanh vién hgp 1€, can
phai khai bao thanh vién nay trong 16p co s& chit khong chi trong cac 16p thiwra
keé.
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Cac thanh vien ao

Néu muon khai bdo mot phan ti trong mdét 16p ma ching ta mudn dinh nghia lai
no trong cac 16p thira ké thi chiing ta phai dat tredc n6 tit khod virtual dé viéc
str dung con tré tdi cac doi twgng thudc 16p nay la thich hop.

Hay xem vi du sau:

// cdc thanh vién ao
#include <iostream.h>
class CPolygon {
protected:
int width, height;
public:
void set values (int a, int Db)
{ width=a; height=b; }
virtual int area (void)

{ return (0); 1}
bi
class CRectangle: public CPolygon {
public:
int area (void)

{ return (width * height); }
}i
class CTriangle: public CPolygon {
public:
int area (void)

{ return (width * height / 2); }
i

int main () {
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CRectangle rect;
CTriangle trgl;
CPolygon poly;
CPolygon * ppolyl = &rect;
CPolygon * ppoly2 = &trgl;
CPolygon * ppoly3 = &poly;
ppolyl->set values (4,5);
ppolyZ2->set values (4,5);
ppoly3->set values (4,5);
cout << ppolyl->area() << endl;
cout << ppoly2->area() << endl;
cout << ppoly3->area() << endl;
return O;

}

20
10

Béy gi(‘)’ ca ba lé’p (cPolygon, CRectangle Va CTriangle) déu co cfmg cac thanh
viéen: width, height, set_values() Va area ().

area () dugc dinh nghia la virtual vi nd sé dugc dinh nghia lai trong cac 16p
thira ké. Ban c6 thé kiém tra lai rang néu ban bo tir khoda dé va thwc hién
chwong trinh thi két qua sé 1a o cho ca 3 da giac thay vi 20,10, 0. Nguyén nhan
la do thay vi goi ham area() twong wng véi moi doi tuwgng
(CRectangle::area(), CTriangle: :area() va CPolygon::area()L
CPolygon: :area () S€ duwgc goi cho tat ca thong qua mot con tré tdi cPolygon.
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Truu twgng hoa 1op co s@

Cac 16p triru treong la mot cai gi do rat giong vai 16p 16p crolygon trong vi du
tredc cda ching ta. Sw khac biét duy nhat la trong vi du d6 ching ta da dinh
nghia ham area () cho cac doi twgng thudc 16p crolygon (giong nhu doi twgng
poly), trong khi & trong mot 16p triru twgng co sé chuing ta c6 thé bé qua viéc
dinh nghia ham nay bang cach thém =o(bang khong) vao phan khai bao ham.
L&p crolygon c6 thé dugc dinh nghia nhw sau:

// abstract class CPoligon

class CPolygon {

protected:

int width, height;

public:

void set values (int a, int b)

{ width=a; height=b; }

virtual int area (void) =0;

}i
Hay chu y cach ching ta them =0 vao virtual int area (void) thay vi dinh
nghia day da cho ham. Kiéu ham nay co6 tén la la pure virtual function (ham o
thuan tuy) va tat ca cac 16p chira bat ki mét ham do thuan tuy nao déu dugc coi
la 16p tritu twgng co so.
Su khac biét 16n ctia mot 16p tritu twgng co s& 1la khong thé tao duwgc cac doi
twgng thudc 16p. Nhung ching ta cé thé tao cac con tré trdé dén ching. Vi vay
mot khai bdo nhuw sau:

CPolygon poly;
sé la khong hop 1é cho 16p triru twgng co s@ dugc khai bao @ trén. Tuy nhién

con tro:

CPolygon * ppolyl;
CPolygon * ppoly?2
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la hoan toan hgp 1é. C6 diéu nay vi ham trttu twgng thuan tuy ma n6 cé khéng
dwgc dinh nghia va khong thé toa dugc mot d6i twgng néu nhw chwa dinh nghia
tat ca cac thanh vién cua né. Tuy nhién mot con tré tré téi mot doi twgng thudc
16p thiva ké ma ham nay da dugc dinh nghia la hoan toan hgp 1é.

Duéi day chung ta c6 mét vi du day du:

// cdc thanh vién &o.
#include <iostream.h>
class CPolygon {
protected:
int width, height;
public:
void set values (int a, int b)
{ width=a; height=b; }
virtual int area (void) =0;

}i
class CRectangle: public CPolygon {
public:
int area (void)

{ return (width * height); }
i
class CTriangle: public CPolygon {
public:
int area (void)

{ return (width * height / 2); }
bi
int main () {
CRectangle rect;
CTriangle trgl;
CPolygon * ppolyl = &rect;
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CPolygon * ppoly2 = &trgl;
ppolyl->set values (4,5);
ppoly2->set values (4,5);
cout << ppolyl->area () << endl;
cout << ppoly2->area () << endl;
return O;

}

20
10

Néu ban xem lai chwong trinh ban sé thiy rang chiing ta tham chiéu dén cac doi
twgng thudc cac 16p khac nhau nhuwng chi st dung mot kiéu con tré duy nhat.
biéu nay la cyc ki hitu dung, bay gid ching ta c6 thé tao mot ham thanh vién
clia CPolygon ¢ kha nang in ra man hinh két qua cia ham area() ma khong
phu thudc vao 16p dugc thira ké 1a 16p nao.

// ejemplo miembros virtuales
#include <iostream.h>
class CPolygon {
protected:
int width, height;
public:
void set values (int a, int b)

{ width=a; height=b; }
virtual int area (void) =0;
void printarea (void)

{ cout << this->area() << endl; }
bi
class CRectangle: public CPolygon {
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public:
int area (void)
{ return (width * height); }
bi
class CTriangle: public CPolygon {
public:
int area (void)
{ return (width * height / 2); }
bi
int main () {
CRectangle rect;

CTriangle trgl;

CPolygon * ppolyl &rect;

CPolygon * ppoly2 = &trgl;

ppolyl->set values (4,5);
ppoly2->set values (4,5);
ppolyl->printareal()
ppoly2->printareal() ;
return O;

}

20
10

Hay nhé rang this biéu dién mot con tro tré dén doi twgng dang dugc thuc
hién.

Céac 16p trttu twgng va cac thanh vién do cung cap cho C++ tinh nang da hinh
khién cho viéc 1ap trinh hwéng doéi twong tréd thanh mot cong cu hitu dung. Tat
nhién chiung ta da thdy cach don gidn nhat dé st dung nhitng tinh nang nay,
nhung hdy twédng twgng néu nhitng tinh nang nay dwgc ap dung cho cac mang
cac doi twgng hay cac doi twong dugce cap phat thong qua bo nhé dong.
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Khuyét Danh
Giao trinh C++
5/ Phan nang cao
Bai 5.1
Templates
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Khuyét Danh
Giao trinh C++
5/ Phan nang cao
Bai 5.2
Namespaces

Namespaces cho phép ching ta gop mot nhom cac 16p, cac doi tuwgng toan cuc
va cac ham dwdi mot cai tén. N6i mot cach cu thé hon, ching dung dé chia
pham vi toan cu thanh nhitng pham vi nhé hon v6i tén goi namespaces.

Khuong mau dé st dung namespaces la:

namespace identifier
{
namespace-body

}
Trong do identifier]é b§tkiInéttén.hdp]é Nao va namespace-body la mot
tap hgp nhitng 16p, doi twgng va ham dwge gop trong namespace. Vi du:

namespace general

{

int a, b;

}
Trong tredng hgp nady, a va b la nhitng bién binh thwong dwgc tich hgp bén
trong namespacegeneral. Dé c6 thé truy xudt vao cac bién nay tir bén ngoai
namespace ching ta phai st dung toan t& : :. Vi duy, dé truy xuat vao cac bién
do6 chung ta viét:

general::a

general::b
Namespace dac biét hitu dung trong trueong hop c6 thé c6 mot déi twong toan

cuc hodc mot ham c6 cung tén v6i mot cai khac, gay ra 16i dinh nghia lai. Vi
du:
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// namespaces
#include <iostream.h>

namespace first

namespace second

{

double var = 3.1416;
}

int main () {

cout << first::var << endl;

cout << second::var << endl;

return 0;

}

5

3.1416 Trong vi du nay cé hai bién toan cuc cung cé tén var, mot dugc dinh

nghia trong namespacefirst va cai con lai nam trong second. Chuong trinh

van chay ngon, cdm on namespaces.
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using namespace

Chi thi using theo sau la namespace dung dé két hgp mitc truy xuat hién thoi

v&i mot namespace cu thé dé cac doi twong va ham thudc namespace c6 thé
dwgc truy xudt tre tiép nhw thé ching duge khai bdo toan cuc. Cach st dung

nhv sau:

using namespace identifier;

Vidu:

// using namespace example

#include <iostream.h>
namespace first
{
int var = 5;
}
namespace second
{
double var = 3.1416;
}
int main () {
using namespace second;

cout << wvar << endl;

cout << (var*2) << endl;

return 0;

}

3.1416
6.2832
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Trong treong hgp nay ching ta c6 thé st dung var ma khéng phai dat trwdc no
bat ki toan tr pham vi nao.

Ban phéi de }’7 mot diéu réng cau lénh using namespace chi co tac dung trong
khoi 1énh ma né dwgc khai bao hoac trong toan bo chwong trinh néu né dugc
dung trong pham vi toan cuc. Vi duy, néu ching ta dinh dau tién st dung mot doi
twgng thuéc mot namespace va sau do st dung mot doi twong thudéc mot
namespace khac ching ta c6 thé lam nhu sau:

// using namespace example
#include <iostream.h>
namespace first
{
int var = 5;

}
namespace second
{
double var = 3.1416;

}
int main () {

{
using namespace first;
cout << var << endl;

}

{
using namespace second;

cout << wvar << endl;

}

return 0;

}
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3.1416
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Dinh nghia bi danh

Ching ta cling c6 thé dinh nghia nhitng tén thay thé cho cac namespaces da
dwgc khai bao. Cach thitc dé lam viéc nay nhw sau:

namespacenew name=current name;
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Namespace std

Mot trong nhitng vi du t6t nhat ma chung ta c6é thé tim thady vé namespaces
chinh la ban than thw vién chuan ctia C++. Theo chuan ANSI C++, tat ca dinh
nghia cua cac 16p, doi twgng va ham cda thw vién chuan déu dugc dinh nghia
trong namespacestd.

Ban c6 thé thay rang ching ta da bé qua luat nay trong sudt tutorial nay. T6i da
quyét dinh lam vay vi luat nay cting méi nhu chuan ANSI (1997) va nhiéu trinh
bién dich cii khong twong thich vai no.

Hau hét cac trinh bién dich, thdm chi ca nhitng cai tuan theo chuan ANSI, cho
phép st dung cac file header truyén théng (nhw la iostream.h, stdlib.h),
nhitng cai ma ching ta trong su6t tutorial nay. Tuy nhién, chuan ANSI da hoan
toan thiét ké lai nhitng thw vién nay dé tan dung lgi thé cia tinh nang templates
va dé tuan theo luat phéi khai bao tat cd cac ham va bién trong namespace std.
Chuan ANSI da chi dinh nhitng tén mdi cho nhitng file "header" nay, co ban la
dung cung tén vai cdc file cia chuan C++ nhung khéng cé phan mé rong .h. Vi
du, iostream.h trd thanh iostream.

Néu chiing ta st dung cac file include ctia chuan ANSI-C++ chiing ta phdi lu6n
nhd rang tat ca cac ham, 16p va doi twgng sé dugc khai bao trong std. Vi du:

// ANSI-C++ compliant hello world
#include <iostream>
int main () {
std::cout << "Hello world in ANSI-C++\n";
return O;

}

Hello world in ANSI-C++
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Mac du vay ching ta nén st dung using namespace dé khoi phdi viét toan t

: : khi tam chiéu dén cac doi twgng chuan:

// ANSI-C++ compliant hello world (II)
#include <iostream>
using namespace std;
int main () {
cout << "Hello world in ANSI-C++\n";
return 0O;

}

Hello world in ANSI-C++

Tén cuia cac file C cling c6 mot s6 thay doi. Ban c6 thé tim thém théng tin vé

tén mai cha cac file header chuan trong tai liéu Cac file header chuan.
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Khuyét Danh
Giao trinh C++
Bai 5.3
Exception handling
Exception handling la mét tinh ndang méi duwgc gidi thiéu béi chuan ANSI-C++.
Néu ban st dung mot trinh bién dich C++ khong twong thich v6i chuan ANSI
C++ thi ban khong thé s dung tinh nang nay.
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Loi cubi: Cam on ban da theo doi hét cudn truyén.

Nguon: http://vnthuquan.net
Phét hanh: Nguyén Kim V7.

Nguon:
Pugc ban: mickey dwa l1én
vao ngay: 18 thang 8 nam 2004
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