C6 18 mot trong nhitng cach t6t nhat dé bat dau hoc mot ngdn ngir 1ap trinh 1a bang mot
chuong trinh. Vay day la chuong trinh dau tién cua ching ta :

// my first program in C++ Hello World!
#include <iostream.h>

int main ()

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

Chuong trinh trén day 14 chuong trinh dau tién ma hau hét nhirng ngudi hoc nghé lap
trinh viét dau tién va két qua cua no 1 viét cau "Hello, World" 1én man hinh. Pay 1a mot
trong nhitng chuong trinh don gian nhit c6 thé viét bang C++ nhung nd di bao gdm
nhitng phan co ban ma moi chwong trinh C++ 6. Hay cliing xem xét timg dong mot :

/I my first program in C++

DAy 1a dong chu thich. Tét ca cac dong bat dau bing hai dau so (/) dugc coi 1a chut thich
ma chiing khong c6 bat ki mot anh  hudong nao dén hoat dong cua chuong trinh. Chung co6
thé duoc cac 1ap trinh vién dung dé giai thich hay binh phim bén trong mé nguon cua
chuwong trinh. Trong trudng hop nay, dong chu thich 1a mot giai thich ngin gon nhirng gi
ma chuong trinh ching ta lam.

#include <iostream.h>

Céc cAu bat dau bang diu (#) duoc dung cho preprocessor (ai dich hd toi tir nay véi).
Chung khong phai 14 nhitng dong mé thyc hién nhung duoc dung dé bao hiéu cho trinh
dich. O ddy cau lénh #include <iostream.h> bdo cho trinh dich biét can phai
"include" thu vién iostream. Pay la mot thu vién vao ra co ban trong C++ va nd phai
duoc "include" vi né s& duoc dung trong chuong trinh. Pay 1a cach ¢ dién dé sir dung
thu vién iostream

int main ()

Dong nay tuong tmg v4i phan bat dau khai biao ham main. Ham main 1a diém ma tét ca
cac chuong trinh C++ bét dau thuc hién. N6 khong phu thudc vao vi tri cia ham nay (&
dau, cudi hay ¢ gilra cia ma ngué)n) ma ndi dung cua n6 ludn dugce thuc hién dau tién khi
chuong trinh bt dau. Thém vao d6, do nguyén nhan ndi trén, moi chuong trinh C++ déu
phai ton tai moét ham main.

Theo sau main 1a mot cap ngodc don boi vi né 1a mot ham. Trong C++, tit ca cac ham
ma sau do 1a mét cap ngodc don () thi c6 nghia 1a n6 co thé c6 hodc khong c6 tham s6
(khong bat budc). Noi dung clia ham main tiép ngay sau phan khai béo chinh thirc dugc
bao trong cac ngodc nhon ( { } ) nhu trong vi du ctia chiing ta



cout << "Hello World";

Dong 1énh niy 1am viéc quan trong nhit ctia chuwong trinh. cout 1a mot dong (stream)
output chuan trong C++ dugc dinh nghia trong thu vién iostream va nhing gi ma dong
1énh nay lam 1a giri chudi ki tw "Hello World" ra man hinh.

Chu ¥ rang dong nay két thuc bang dau cham phay ( ;). Ki ty ndy duoc dung dé két thic
mot I€nh va bat budc phai cd sau moi l€nh trong chuong trinh C++ cta ban (mét trong
nhiing 161 pho bién nhat ctia nhirng 1ap trinh vién C++ 1a quén mat dau cham phay).

return 0;

Lénh return két thiic ham main va tra vé mé di sau no, trong trudng hop nay 1a 0. Pay la
mdt két thuc binh thudng ciia mot chuong trinh khong ¢ mot 16i nao trong qua trinh thuce
hién. Nhu ban sé& thiy trong cac vi du tiép theo, ddy 1a mot cach phd bién nhat dé két thuc
mot chuong trinh C++.

Chuong trinh duoc ciu trac thanh nhirng dong khac nhau dé nd tré nén dé doc hon nhung
hoan toan khdng phai bat budc phai lam vay. Vi du, thay vi viét

int main ()

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

}
ta c6 thé viét

int main () { cout << " Hello World "; return 0; }
cling cho mot két qua chinh xac nhu nhau.

Trong C++, cac dong 1énh dugc phan céch~b§ng dau chdm phay ( ;). Viéc chia chuong
trinh thanh cac dong chi nham dé cho né dé doc hon ma thoi.

Céac chu thich.

Céc chii thich dwoc cac lap trinh vién sir dung dé ghi chii hay mo ta trong cac phan cia
chuong trinh. Trong C++ ¢6 hai cach dé chu thich

// Chu thich theo doéng
/* Chu thich theo khéi */

Chu thich theo dong bat dau tir cap dau x6 (/) cho dén cudi dong. Chu thich theo khoi
bat dau bang /* va két thic bang */ va c6 thé bao gom nhiéu dong. Ching ta s€ thém
cac chu thich cho chuong trinh :

/* my second program in C++ Hello World! I'm a C++ program
with more comments */



#include <iostream.h>

int main ()

{
cout << "Hello World! ";

// says Hello World!

cout << "I'm a C++
program"; // says I'm a C++
program

return 0;

}

Néu ban viét cac chti thich trong chuong trinh ma khong sir dung céc dau //, /* hay */,
trinh dich s€ coi chiing nhu 1a céc I€énh C++ va s& hién thi céc 101

C6 18 mot trong nhirng cach tot nhat dé bat dau hoc mot ngdn ngir 1ap trinh 14 bang mot
chuong trinh. Vay day la chuong trinh dau tién cua chung ta :

// my first program in C++ Hello World!
#include <iostream.h>

int main ()

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

Chuong trinh trén day 14 chuong trinh ddu tién ma hau hét nhirng ngudi hoc nghé lap
trinh viét dau tién va két qua cua no 1a viét cau "Hello, World" 1én man hinh. Day 13 mot
trong nhitng chuong trinh don gian nhit c6 thé viét bang C++ nhung n6 da bao gom
nhitng phan co ban ma moi chwong trinh C++ c6. Hiy ciing xem xét tirng dong mot :

/I my first program in C++

Day la dong chu thich. Tt ca cac dong bt dau bing hai dau so (/) dugc coi 1a chut thich
ma chang khong c6 bat ki mot anh hu(mg nao dén hoat dong cua chuong trinh. Chung c6
thé duogc cac 1ap trinh vién dung dé giai thich hay binh phdm bén trong md nguon cua
chwong trinh. Trong truong hop nay, dong cha thich 1a mot giai thich ngan gon nhiing gi
ma chuong trinh chiing ta lam.

#include <iostream.h>

Céc cau bt dau bang dau (#) duoc ding cho preprocessor (ai dich ho t6i tir nay voi).
Chung khong phai 1a nhitng dong ma thuc hién nhung dugc ding dé bao hiéu cho trinh
dich. O déy cau 1énh #include <iostream.h> bao cho trinh dich biét cin phai



"include" thu vién iostream. Pay la mét thu vién vao ra co ban trong C++ va nd phai
duoc "include" vi nd s¢ dugc dung trong chuong trinh. Pay 1a cach c6 di€n d€ sir dung
thu vién iostream

int main ()

Dong nay tuong tmg v4i phan bat dau khai bao ham main. Ham main 1a diém ma tét ca
cac chuong trinh C++ bat dau thuc hién. N6 khong phu thudc vao vi tri ctia ham nay (¢
dau, cudi hay ¢ giita ciia ma ngudn) ma ndi dung ctia né ludn duoc thuc hién dau tién khi
chuong trinh bat ddu. Thém vao do, do nguyén nhan noi trén, moi chuwong trinh C++ déu
phai ton tai mot ham main.

Theo sau main 1a mot cip ngodc don bai vi nd 1a mot ham. Trong C++, tat ca cic ham
ma sau d6 la mot cap ngodc don () thi c6 nghia la n6 c6 thé c6 hodc khong c6 tham sd
(khong bat budc). Noi dung ctia ham main tiép ngay sau phan khai bao chinh thic duoc
bao trong cac ngoac nhon ( { } ) nhu trong vi du cua chung ta

cout << "Hello World";

Dong 1énh nay lam viéc quan trong nhét cua chuong trinh. cout 13 mot dong (stream)
output chuan trong C++ dugc dinh nghia trong thu vién iostream va nhitng gi ma dong
1énh nay lam 1a giri chudi ki tw "Hello world™ ra man hinh.

Chu ¥ rang dong nay két thuc bing dau cham phay ( ; ). Ki ty ndy dwoc dung dé két thac
mdt Iénh va bat budc phai c6 sau moi I€nh trong chuong trinh C++ cua ban (mot trong
nhtrng 161 phd bi€n nhat ctia nhitng 1dp trinh vién C++ 1a quén mat dau cham phay).

return 0;

Lénh return két thiic ham main va tra vé mé di sau nd, trong trudng hop nay 1a 0. Pay la
mdt két thuc binh thudng ciia mot chuong trinh khong c6 mot 16i nao trong qua trinh thuc
hién. Nhu ban s& thiy trong cac vi du tiép theo, ddy 1a mot cach phd bién nhat dé két thuc
mot chuong trinh C++.

Chuong trinh duoc cdu trac thanh nhitng dong khac nhau dé né tro nén dé& doc hon nhung
hoan toan khong phai bat budc phai lam vay. Vi du, thay vi viét

int main ()

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

ta co thé viét
int main () { cout << " Hello World "; return 0; }
ciing cho mot két qua chinh xac nhu nhau.

Trong C++, cac dong 1énh dugc phan cach bang diu chdm phdy ( ;). Viéc chia chuong
trinh thanh c4c dong chi nhim dé cho né dé doc hon ma théi.



Céac chu thich.

Céc chu thich dwoc cac 1ap trinh vién sir dung dé ghi chii hay mé ta trong cac phan ciia
chuong trinh. Trong C++ ¢6 hai cach dé cha thich

// Chu thich theo dong
/* Chu thich theo khéi */

Chu thich theo dong bat dau tir cap dau x6 (//) cho den cubi dong. Chu thich theo khéi
bat ddu bang /* va két thiic bang */ va c6 thé bao gdm nhiéu dong. Chung ta s& thém
cac chu thich cho chuong trinh :

/* my second program in C++ Hello World! I'm a C++ program
with more comments */

#include <iostream.h>

int main ()
{

cout << "Hello World! ";
// says Hello World!

cout << "I'm a C++
program"; // says I'm a C++
program

return 0;

}

Néu ban viét cac chu thich trong chuong trinh ma khong sir dung cac dau //, /* hay */,
trinh dich s€ coi chiing nhu 14 céc I€énh C++ va s& hién thi céc 101.

Qua bai trude ching ta da biét dén su ton tai ctia cac bién va cac hing. Trong C++, dé
thao tac vdi chiing ta sir dung cac toan tir, d6 la cac tir khoa va cac dau khéng co trong
bang chir cai nhung lai ¢6 trén hau hét cac ban phim trén thé gidi. Hi€u biét vé chung la
rat quan trong vi day 1a mot trong nhirng thanh phan co ban cua ngoén ngir C++.
Toan tir gan (=).

Toan tir gan dung dé gan mot gia tri nao d6 cho mot bién

a =5;

gan gia tri nguyén 5 cho bién a. V& trai bat budc phai 1a mot bién con vé phai co
thé 1a bat ki hang, bién hay két qua cua mot biéu thurc.

Can phai nhin manh ring toan tir gan lu6n dugc thyc hién tir trai sang phai
va khong bao gio ddo nguoc



a = b;

gan gia tri cua bién a bang gi tri dang chtra trong bién b. Chu ¥ rang
chiing ta chi gan gid tri ctia b cho a va sy thay d6i ctia b sau do s€ khong
anh hudng dén gia tri cta a.

Mot thudc tinh cia toan tir gan trong C++ gop phan giup né vuot lén cac
ngdn ngit 1ap trinh khac 1a viéc cho phép vé phai c6 thé chira cac phép gan
khac. Vi du:

b =5;
3 =

|
N
+
g

gan gia tri 5 cho ca ba bién a, b vac
Céctoz’mtfrséh()c( +, -, %, /, %)

Nam toan tir sO hoc dugc ho tro boi ngdn ngir 1a:

+ cong

- tror

* nhan

/| chia

% lay phan du (trong phép chia)

Thir tu thyce hién cac toan tir nay ciing giébng nhu chung duge thuc hién trong toan
hoc. Piéu duy nhat c¢6 vé hoi la ddi voi ban 1a phep liy phan du, ky hiéu bé“mg dau
phan tram (%). Day chinh 13 phép toan lay phan du trong phép chia hai s6 nguyén
voinhau. Vidy, néua = 11 % 3;, bién a s& mang gia tri 2 vi 11 = 3*3 +2.

Cac toan tir gan phirc hgp (+=, -=, *=, /=, %=, >>=, <<=, &=, *=, |=5)
Mot dic tinh ciia ngdn ngit C++ 1am cho né ndi tiéng 13 mot ngdn ngit stic tich

chinh 1a céc toan tir gan phirc hop cho phép chinh stra gi tri cia mdt bién vi mot
trong nhitng toan tir co ban sau:



value += increase; tuong duong vdivalue = value +
increase;

a -= 5; tuong duong véia = a - 5;
a /= b; tuong duong véia = a / b;

price *= units + 1; tuong duong vdiprice = price *
(units + 1);

va tuong tu cho tat ca cac toan tu khac.
Tang va giam.

Mot vi du khac ciia viéc tiét kiém khi viét ma 1énh 13 toan tir ting (++) va giam (--
). Ching tang hodc giam gia tri chira trong mot bién di 1. Ching tuong duong véi
+=1 hodc -=1. Vi vay, cac dong sau la tuong duong:

at+;
at+=1;
a=a+l;

Mot tinh cht cta toan tir ndy 1 né co6 thé 14 tién 16 hodc hdu t6, cb nghia 1a c6 thé
viét trude tén bién (++a) hodc sau (a++) va mic du trong hai biéu thirc rat don
gian d6 nd co cung ¥ nghia nhung trong cac thao tac khac khi ma két qua cua viée
tang hay giam duoc sir dung trong mdt biéu thirc thi ching ¢ thé c6 mot khac
biét quan trong vé y nghia: Trong trudng hop toan tir duoc sir dung nhu la mot
tién to (++a) gia tri duogc ting trude khi biéu thirc duge tinh va gia tri da ting
duoc sir dung trong biéu thirc; trong truong hop nguoc lai (a++) gia tri trong bién
a duogc tang sau khi da tinh toan. Hay chu y su khac biét :

Vidul Vidu 2
B=3; B=3;
A=++B; A=B++;
// A is 4, B is 4 // A is 3, B is 4

Cac toan tir quan hé (==, '=, >, <, >=, <=)

Dé c6 thé so sanh hai biéu thirc véi nhau chung ta cé thé sir dung cac toan tir quan
hé. Theo chuan ANSI-C++ thi gia trj cta thao tic quan hé chi c6 thé 1a gia tri
logic - chung chi c¢6 thé ¢6 gia tri true hodc false, tuy theo biéu thirc két qua 1a
ding hay sai.



Sau dy la cac toan tir quan hé ban c6 thé st dung trong C++

= L6n hon hoic bang
= Nho hon hoic bang

Vidu:

(7 == 5) s¢€ tra gia tri false

(6 >= 6) s¢€ tra gia tri true

tat nhién thay vi str dung céc sd, chung ta c6 thé sir dung bét ctr biéu thirc
nao. Cho a=2, b=3 va c=6

(a*b >= c) @ trd gia tri true.

(b+4 < a*c) S@ trd gid tr] false

Cén cha y ring = (mdt ddu bang) If hoan toan khac v6i == (hai dau bing). Dau
dau tién 13 mot toan tir gan ( gan gia tri cta biéu thirc bén phai cho bién & bén trai)
va ddu con lai (==) 1a mot toan tir quan hé nham so sanh xem hai biéu thtrc c6
bang nhau hay khong.

Trong nhiéu trinh dich ¢ truge chuin ANSI-C++ ciing nhu trong ngon ngir C, cac
toan tir quan hé khong tra vé gia tri logic true hodc false ma tra vé gia trj int véi 0
tuong rng vai false con gia tri khac 0 (thuong la 1) thi twong (mg vai true.

Cac toan tir logic (', s&, |]).

Toan tir ! twong duong véi toan tir logic NOT, n6 chi c6 mot ddi so & phia bén
phai va viéc duy nhat ma né lam la doi ngugc gia tri cuia doi so tur true sang false
hodc nguoc lai. Vi du:

' (5 == 5) tra vé& false vi bicu thirc bén phai (5 == 5) c0 gia tritrue.
1(6 <= 4) tra vé true Vi (6 <= 4)c0 gié tri false.



'true tra vé false.

'false tra vé true.
Toan tir logic && VA | | dugc st dung khi tinh toan hai biéu thirc dé 1dy ra mot két
qua duy nhat. Chiing twong trng vai cac toan tir logic AND va OR. Két qua cta

chiing phu thugc vao moi quan hé cua hai doi so:

Doi s6 thir nhat o1 so thir hai kKét qua Két qua

a b a & b a || b

true true true true

true false false true

false true false true

false false false false

Vidu

( (5 ==25) && (3 > 6) ) trd vé false ( true && false ).
( (5 ==5) || (3> 6))trave true ( true || false ).

Toan tir diéu kién ( 2 ).

Toan tur di€u ki€n tinh todn mot bic€u thirc va tra vé mot gia tri khac tuy thudc vao
biéu thuc do6 la dung hay sai. Cau tric cua n6é nhu sau:

condition ? resultl : result2

Néu condition la true thi gia tri tra vé s€ la resulti, néu khong gia tri tra vé la
result2.

7==5 2 4 : 3 tra vé 3 Vi 7 khong bang 5.
7==5+2 ? 4 : 3tra vé 4 Vi 7 bang 5+2.
553 2 a : b travé a, Vi 5 16n hon 3.

a> ? a : b tra vé gia tri 16n hon, a hoic b.

Cac toan tir thao tac bit (&, |, ~, ~, <<, >>).

Céc toan tir thao tac bit thay doi cac bit biéu dién mot bién, c6 nghia 14 thay doi
biéu dién nhi phan cua chung

toan tr asm Mo ta



& AND Logical AND

| OR |Logical OR

A XOR |Logical exclusive OR
~ NOT Bbao nguoc bit

<< SHL Dich bit sang trai

>> SHR Dich bit sang phai

Cac toan tir chuyén doi kiéu

Céc toan tir chuyén d6i kiéu cho phép ban chuyén doi dit liéu tir kiéu nay sang
kiéu khac. C6 vai cach dé 1am viéc nay trong C++, cach co ban nhat duoc thira ké
tir ngdn ngir C 1a dat trude biéu thirc can chuyén doi tén kiéu dit lidu dugc boc
trong cap ngoac don (), vi du:

int 1i;
float £ = 3.14;
i = (int) £;

Poan ma trén chuyen s6 thap phan 3.14 sang mot s6 nguyén (3). O déy, toan tir
chuyén déi kiéu 1a (int). Mot cach khac dé lam diéu nay trong C++ la str dung cac
constructors (¢ mot sd sach thuat ngit nay dugc dich 14 cAu tir nhung t6i thiy nd
c6 vé khong xudi tai 1am) thay vi dung céc toan tir : dat trude biéu thirc can
chuyén d6i kiéu tén kiéu méi va bao boc biéu thire giita mot cip ngodc don.

i =1int ( £ );

Ca hai cach chuyén dbi kiéu déu hop 16 trong C++. Thém vao d6 ANSI-C++ con
c6 nhirng toan tr chuyén doi ki€u moi dac trung cho 1ap trinh hudng doi tugng.

sizeof()

Toén tr nay c6 mot tham $6, d6 c6 thé 1a mot kiéu dix liéu hay 1a mot bién va tra
ve kich c& bang byte cta ki€u hay doi tugng do.

a = sizeof (char);
a s€ mang gid tri 1 vi kiéu char ludn c6 kich ¢& 1 byte trén moi hé théng. Gia tri

tra vé clia sizeof 1a mot hang sb vi vay no luon ludn dugc tinh trude khi chuwong
trinh thyuc hién.



Cac toan twr khac
Trong C++ con c6 mot sO cac toan tu khac, nhu cac todn tir lién quan dén con tro

hay lap trinh hudng ddi tugng. Chung s& dugc ndi dén cu thé trong cac phan
tuong tng.

Thir ty wu tién cia cac toan tir

Khi viét cac biéu thirc phirc tap voi nhiéu toan hang cac ban c6 thé ty hoi toan hang nao
duogc tinh trudce, toan hang nao dugc tinh sau. Vi du nhu trong bi€u thirc sau:

a=5+17 2

o

¢6 thé co hai cach hiéu sau:

5 + (7 % 2) v6ikét qua la 6, hoic
(5 + 7) % 2voikétqualaO

Cau tra 101 ding 13 biéu thirc dau tién. Vi nguyén nhdn néi trén, ngdn ngir C++ da thiét
1ap mdt thi tu wu tién giira cc toan tir, khong chi riéng cac toan tir sé hoc ma tat ca cac
toan tir c6 thé xuat hién trong C++. Thir ty vu tién cua chung dugc liét ké trong bang sau
theo thir tir tir cao xudng thip.

tTul,"i’ Toan tir Mo ta Associativity
1 g scope Tréi
2 aeor Trél
++ -- tang/giam
~ bao nguoc bit
3 I NOT Phai
& * Toan tur con tro
(type) Chuyén d6i kiéu
+ - Duong hodc am
4 * /% Toén tir s6 hoc Trai
5 + - Toén tir s6 hoc Trai
6 << >> Dich bit Trai
7 < <= > >= Toan to quan hé  Trai
8 == I= Toan tu quan hé  Trai



Toéan tir thao tac

9 & | bit Trai
10 && || Toan tir logic Tréi
11 ?: Toan tir diéu kién  [Phai
12 0,070 /27 Toantirgn Phai
13 / Déu phay Tréi

Associativity dinh nghia trong trueong hop ¢ mot vai toan tir ¢d cung thir tu vu tién thi cai
nao s€ dugc tinh trude, todn tir & phia xa nhat bén phai hay la xa nhat bén trai.

Néu ban mudn viét mot biéu thure phuc tap ma lai khong chac 1am vé tha tu uu tién ctia
cac toan tur thi nén st dung cac ngoac don. Cac ban nén thyc hién di€u nay vi n6 sé giup
chuong trinh dé doc hon.

Mot chuong trinh thuong khong chi bao gdm céc 1énh tudn ty ndi tiép nhau. Trong qua
trinh chay n6 co6 thé r€ nhanh hay lap lai mgt doan ma nao do. Bé lam diéu nay ching ta
st dung céc cau truc di€u khién.

Cung v6i viée gidi thidu cac cau trac diéu khién ching ta ciing s& phai biét toi mot khai
niém mai: khoi Iénh, d6 la mot nhém céac Iénh duoc ngan cach bai dau cham phay ()
nhung duogc gép trong mot khoi gidi han bdi mot cap ngodc nhon: { va }.

Hau hét cac cu truc diéu khién ma ching ta s& xem xét trong chuwong nay cho phép st

dung mot 1énh don hay mét khéi 1énh lam tham s, tuy thudc vao chung ta c6 dat no
trong cap ngoac nhon hay khong.

Cau tric diéu kién: if vaelse

CAu trac nay dugc dung khi mot 18nh hay mot khdi 1énh chi duogc thue hién khi mot didu
kién nao d6 thoa man. Dang ctia nd nhu sau:

if (condition) statement

trong d6 conditionla biéu thirc s& duoc tinh toan. Néu diéu kién d6 14 true, statement
duogc thuc hién. Néu khong statement bi bd qua (khong thuc hién) va chuong trinh tiép
tuc thuc hién 1énh ti€p sau cau tric dieu ki¢n.

Vidy, doan ma sau day s¢€ viét x is 100 chikhi bién x chira gia tri 100:

if (x == 100)
cout << "x is 100";



Néu chung ta mudn c6 hon mot 1énh duge thuc hién trong trudng hop condition Ia true
chung ta c6 thé chi dinh mot khoi lénh bang cach sit dung mot cap ngodc nhon { }:

if (x == 100)
{
cout << "x is ";
cout << x;

}

Chung ta ciling c6 thé chi dinh diéu gi s& xay ra néu diéu kién khong dugc thoa min bang
cach stru dung tir khoa else. N6 dugc str dung cung voi if nhu sau:

if (condition) statementl else statementZ2

if (x == 100)

cout << "x is 100";
else

cout << "x is not 100";

Céu truc if + else c6 thé duge moc ndi dé kiém tra nhiéu gia tri. Vi du sau day s& kiém tra
xem gia tri chira trong bién X la duong, &m hay bang khong.

if (x > 0)

cout << "x is positive";
else if (x < 0)

cout << "x is negative";
else

cout << "x is 0";

Cac cau truc lap

Muc dich ctia cac vong lap 1a 1ap lai mét thao tac vdi mot s6 1an nhét dinh hodc trong khi
mot dieu kién nao d6 con thoa man.

Vong lap while .
Dang cta né nhu sau:
while (expression) statement

va chirc nang ctia nd don gian chi 1a 13p lai statement khi diéu kién expression
con thoa man.

Vi dy, ching ta s& viét mot chuong trinh dém nguoc st dung vao lap while:

// custom countdown using while Enter the starting number > 8



#include <iostream.h> 8, 7, 6, 5, 4, 3, 2, 1, FIRE!
int main ()

{

int n;
cout << "Enter the starting

number > ";

cin >> n;

while (n>0) {
cout << n <<« ", ";
--n;

}
cout << "FIRE!";

return 0;

Khi chuong trinh chay nguoi str dung dugc yeu cau nhap vao mot sb dé dém
nguoc. Sau do, khi vong lip while bat dau néu sé6 ma ngudi dung nhap vao thoa
mian diéu kién diéu kién n>0 khéi Iénh s€ duogc thue hién mot so6 lan khong xac
dinh chirng nao diéu kién (n>0) con dugc thoa man.

Chung ta can phai nho rang vong 1ap phai két thic & mot diém nao dé, vi
vay bén trong vong lip ching ta phai cung cip mdt phuong thirc nao d6 dé
budc condi tion trd thanh sai néu khong thi né sé lap lai mai mai. Trong
vi du trén vong lap phai c6 1énh --n; dé 1am cho condition tré thanh sai
sau mot sd lan lap.

Vong lap do-while

Dang thuec:

do statement while (condition);

Chtrc ning cua n6 1a hoan toan gidng vong lip while chi trir c6 mot diéu 1a diéu
kién diéu khién vong lip duoc tinh toan sau khi statement duoc thyuc hién, vi
vay statement s€ dugc thuc hién it nhét mot lan ngay ca khi condition khdng
bao gior duoc thoa min. Vi dy, chuong trinh dudi day s& viét ra bat ki s6 nao ma
ban nhap vao cho dén khi ban nhap $6 0.

// number echoer Enter number (0 to end): 12345
#include <iostream.h> You entered: 12345
int main () Enter number (0 to end): 160277
{ You entered: 160277
unsigned long n; Enter number (0 to end): O
do { You entered: O
cout << "Enter number (0 to
end): ";
cin >> n;
cout << "You entered: " <<

n << "\I’l",‘



} while (n != 0);
return 0;

Vong lap do-while thuong duoc dung khi diéu kién dé két thac vong lap nam
trong vong lap, nhu trong vi du trén, sO ma nguoi dung nhap vao la diéu kién
kiém tra dé két thuc vong lap. Néu ban khong nhap s 0 trong vi du trén thi vong
lap s& khong bao gid cham dt.

Vong lap for .
Dang thuec:
for (initialization; condition; increase) statement;

va chtrc nang chinh ctia n6 la 1dp lai statement chling nao condition CON Mang
gi4 tri dung, nhu trong vong lip while. Nhung thém vao d0, for cung cip chd
danh cho 1énh khoi tao va 1énh tang. Vi vAy vong lip nay duoc thiét ké dic biét
lap lai mot hanh dong voi mot sb 1an xac dinh.

Céch thtrc hoat dong ctia nd nhu sau:

1, initialization dugc thyc hién. Noi chung n6 dat mot gia khi ban dau
cho bién diéu khién. Lénh nay duoc thuc hién chi mét lan.

2, condition dugc kiém tra, néu né 1a ding vong lip tiép tuc con néu
khong vong lip két thiic va statement duoc bd qua.

3, statement dugc thuc hién. N6 ¢6 thé 1a mot 1énh don hodc 1a mot khdi
1énh duoc bao trong mot cap ngoac nhon.

4, Cubi cung, increase duoc thyc hién dé ting bién diéu khién va vong
lap quay tré lai buoc 2.

Sau day 1a mot vi du dém nguoc sir dung vong for.

// countdown using a for loop 10, 9, 8, 7, 6, 5, 4, 3, 2, 1,
#include <iostream.h> FIRE!
int main ()
{

for (int n=10; n>0; n--) {

cout << n << ", ";

}

cout << "FIRE!";

return 0;



Phan khoi tao va 1énh ting khong bit budc phai co. Ching ¢ thé duoc bd qua
nhung van phai c6 dau cham phay ngan cach gilra cac phan. Vi vay, ching ta co
thé viet for (;n<10;) hodc for (;n<10;n++).

Bang cach str dung dau phay, chiing ta c6 thé dung nhiéu 1énh trong bat ki
truong nao trong vong for, nhu 1a trong phan khdi tao. Vi du ching ta co
thé khoi tao mot lic nhiéu bién trong vong lip:

for (n=0, i=100 ; nl=i ; n++, i--)

I céi gi ¢ day ciing duoc...

}

Vong lap nay s& thyc hién 50 lan néu nhu n va i khong bi thay doi trong
than vong lap:

w ThitiglizZation

v Condition

I
MNunt=i]:

i——1»

for ||n=0,

Increaze
Cac Iénh ré nhanh va Iénh nhay

Lénh break.

Str dung break chung ta c6 thé thoat khoi vong ldp ngay ca khi diéu kién dé no két
thic chua dugc thoa man. Lénh nay co thé duoc dung dé két thuc mot vong lip
khong xac dinh hay budc n6 phai két thic giira chirng thay vi két thac mot cach
binh thuong. Vi du, ching ta s& dimg viéc dém nguoc trude khi nd két thic:

// break loop example 10, 9, 8, 7, 6, 5, 4, countdown
#include <iostream.h> aborted!
int main ()
{
int n;
for (n=10; n>0; n--) {
cout << n << ", ";
if (n==3)
{
cout << "countdown
aborted!";
break;
}
}

return 0;

Lénh continue.



Lénh continue lam cho chuong trinh bo qua phan con lai cua vong lap va nhay
sang lan ldp tiép theo. Vi du ching ta s€ bé qua so 5 trong phan dém nguoc:

// break loop example 10, 9, 8, 7, 6, 4, 3, 2, 1,
#include <iostream.h> FIRE!
int main ()
{
for (int n=10; n>0; n--) {
if (n==5) continue;
cout << n <<« ", ";

}
cout << "FIRE!";

return 0;

Lénh goto.

Lénh nay cho phép nhay vo didu kién t&i bat ki ¢iém nao trong chuong trinh. No6i
chung ban nén tranh dung no trong chuong trinh C++. Tuy nhién ching ta van c6
mdt vi du dung 1€nh goto dé dém nguoc:

// goto loop example 10, 9, 8, 7, 6, 5, 4, 3, 2, 1,
#include <iostream.h> FIRE!
int main ()
{
int n=10;
loop: ;
cout << n << ", ";
n--;

if (n>0) goto loop;
cout << "FIRE!";
return 0;

Ham exit.

Muc dich cua exit 13 két thac chuong trinh va tra vé mdt mai xéac dinh. Dang thuc

cua no nhu sau

void exit (int exit code);
exit code dugc dung bdi mot s6 hé diéu hanh hoac co thé dugce dung bdi cac

chwong trinh goi. Theo quy wdc, ma tra vé 0 c6 nghia 1 chuong trinh két thuc
binh thudng con céc gia tri khac 0 co6 nghia 1a c6 161

Cau tric lwa chon: switch.



Cu phép cua Iénh switch hoi dédc biét mot chit. Muc dich cta n6 la kiém tra mot vai gia
tri hang cho mot biéu thure, twong tu voi nhitng gi chung ta lam ¢ dau bai nay khi lién két
mot vai lénh if va else if v4i nhau. Dang thirc ctia né nhu sau:

switch (expression) {
case constantl:
block of instructions 1
break;
case constantZ2:
block of instructions 2
break;

default:
default block of instructions

}

N6 hoat dong theo cach sau: switch tinh biéu thirc va kiém tra xem n6 cé bang
constant1 hay khong, néu dung thi n6 thuc hién block of instructions 1 cho dén
khi tim thdy tir khoa break, sau d6 nhay dén phan cudi cua ciu trac Ira chon switch.
Con néu khong, switch s& kiém tra xem biéu thiic ¢ bang constant2 hay khong. Néu
dung no s& thyc hién block of instructions 2 cho dén khitim thiy tir khoa break.
Cudi cung, néu gia tri biéu thirc khong bang bat ki hang ndao duogc chi dinh & trén (ban co
thé chi dinh bao nhiéu ciu 1énh case tuy thich), chuong trinh s& thuc hién cac I€nh trong
phan default: néu n6 ton tai vi phan nay khong bit budc phai co.

Hai doan ma sau la twong duong:

vi du switch if-else twong dwong
switch (x) { if (x == 1) {

case 1: cout << "x 1is 1";
cout << "x is 1"; }
break; else 1f (x == 2) {

case 2: cout << "x 1s 2";
cout << "x is 2"; }
break; else {

default: cout << "value of x unknown";
cout << "value of x }

unknown";

}

T6i dd noi o trén riang cau tric cia 1énh switch hoi dic biét. Cha ¥ sy ton tai cta lénh
break ¢ cubi mdi khdi 1énh. Didu nay 1 can thiét vi néu khong thi sau khi thyc hién
block of instructions 1 chuong trinh s& khong nhay dén cudi ctia 1énh switch ma s&
thyc hién cac khdi 1énh tiép theo cho dén khi né tim thay lénh break dau tién. Diéu nay
khién cho viéc dat cap ngodc nhon { } trong mdi truong hop 1a khong can thiét va c6 thé
duoc dung khi ban mudn thue hién mot khdi 1énh cho nhiéu truong hop khéac nhau, vi du:



switch (x
case 1:
case 2:

case 3:
cout << "x is 1, 2 or 3";
break;

default:
cout << "x is not 1, 2 nor 3";

}

) A

Chu § ring 1énh switch chi c6 thé dugc dung dé so sanh mdt biéu thirc voi cac hang. Vi
vay chung ta khong thé dat cac bién (case (n*2) :) hay cac khoang (case (1..3):) Vi
chiung khong phai 1a cac hang hop 1¢€.
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Néu ban can kiém tra cac khoang hay nhiéu gia tri khong phai 1a hing s6 hay két hop céac
1énh if va else if

Ham la mot khdi 1énh duogc thue hién khi nd duge goi tir mot diém khac cua chuong
trinh. Dang thurc cua n6é nhu sau:

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

trong do:

type la ki€u dit lidu dugc tra vé ctia ham

name 1a tén goi cua ham.

arguments la cac tham s (c6 nhiéu bao nhiéu ciing duoc tuy theo nhu cau). Mot tham sb
bao gdm tén kiéu dit liéu sau d6 1a tén cta tham sé giéng nhu khi khai bao bién (vi du
int x)va dong vai trd bén trong ham nhu bat ki bién nao khac. Chiing dung dé truyén
tham s cho ham khi né duoc goi. Cac tham s6 khac nhau duge ngan cach boi cac ddu
statement 13 thin cia ham. N6 c6 thé 13 mot 1énh don hay mot khéi 1énh.

Dudi day la vi du dau tién vé ham:

// function example The result is 8
#include <iostream.h>

int addition (int a, int b)
{

int r;

r=a+tb;



return (r);

}

int main ()
{
int z;
z = addition (5,3);
cout << "The result is " << z;
return 0;

Dé ¢ thé hiéu dugc doan mi nay, trude hét hiy nhd lai nhitng diéu da ndi ¢ bai dau tién:
mdt chuong trinh C++ ludn bat dau thuc hién tr ham main. Vi vdy chung ta bat dau tur
day.

Chung ta c6 thé thdy ham main bt ddu bang viéc khai bao bién z kiéu int. Ngay sau do
la mQt 101 go1 td1 ham addition. Néu d€ y chung ta s€ thay sy tuong tu gitra cau truc cua
161 go1 ham véi1 khai bdo cia ham:

int addition {int a, int h)

Pt

z = addition { 5 , 3 )

Céc tham sb o vai trod tht rd rang. Bén trong him main chung ta goi hAm addition VA
truyén hai gia tri: 5 va 3 twong trng vi hai tham s0 int a va int b dugc khai bao cho
ham addition.

Vao thoi diém ham duoc goi tir main, quyén diéu khién dugc chuyén sang cho ham
addition. Gia tri cta ¢ hai tham so (5 va 3) dugc copy sang hai bién cuc bd int a va
int b bén trong ham.

Dong Iénh sau:
return (r);

két thuc ham addition, va tra lai quyen diéu khién cho ham nao d3 goi né (main) va tiép
tuc chuong trinh & cai diém ma né bi ngat boi 11 goi dén addition. Nhung thém vao do,
gia tri dugc dung vdi 1énh return (r) chinh 1a gia tri dugc tra vé ctia ham.\

int addition {(int a, int h)

lS

z = addition { 5 , 3 )

Gid tri tra vé boi mot ham chinh 1a gié tri cia ham khi n6 dugc tinh toan. Vi vay bién z s&
c6 ¢o gia tri dugc tra vé bdi addition (5, 3),dolas



Pham vi hoat dong ciia cac bién [nhic lai]

Ban can nhé réng pham vi hoat dong cua céc bién khai béo trong mot ham hay bét ki mot
khéi 1énh nao khac chi 13 ham dé hay khéi 1énh d6 va khong thé st dung bén ngoai
ching. Vi du, trong chuong trinh vi du trén, ban khong thé sir dung truc tiép cac bién a, b
hay r trong ham main vi chung la cac bién cuc bd cua ham addition. Thém vao d6 ban
ciing khong thé sir dung bién z tryc tiép bén trong ham addition vi n6 lam bién cuc bd
cua ham main.

Tuy nhién ban c6 thé khai bao céac bién toan cuc dé co6 thé sir dung chiing & bat ki dau,

bén trong hay bén ngoai bat ki ham nao. Dé 1am viéc niy ban cin khai bao chiing bén
ngoai moi ham hay céc khdi I€nh, c6 nghia la ngay trong than chuong trinh.

Pay 1a mot vi du khac vé ham:

// function example The first result is 5
#include <iostream.h> The second result is 5
The third result is 2
int subtraction (int a, int b) The fourth result is 6
{
int r;
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;

Trong trudng hop niy chiing ta tao ra him subtraction. Chirc ning ctia ham nay la lay
hi€u ctia hai tham s0 roi tra ve két qua.

Tuy nhién, néu phan tich hAm main cac ban sé€ thay chuong trinh da vai lan goi dén ham
subtraction. T01da su dung vai cach goi khac nhau dé cac ban thay cac cach khac nhau
ma mot ham co thé dugce goi.



Dé c6 hicu can k€ vi du nay ban can nhéd rang mot 101 goi d€n mdt ham c6 thé hoan toan
duoc thay the boi gid tri cia nd. Vi du trong 1énh goi ham dau tién :

z = subtraction (7,2);
cout << "The first result is " << z;

Néu chang ta thay 101 goi ham bang gia tri ciia né (d6 1a 5), chung ta s& c6:

z =5;
cout << "The first result is " << z;

Tuong tu nhu vay
cout << "The second result is " << subtraction (7,2);

ciing cho két qua giong nhu hai dong 1énh trén nhung trong truong hop niy ching ta goi
ham subtraction truc ti€p nhu 1a mdt tham so cta cout. Ching ta ciing c6 thé viét:

cout << "The second result is " << 5;
Vi 5 13 két qua clia subtraction (7,2).
Con v6i 1énh
cout << "The third result is " << subtraction (x,y):’
Qiéu moi me duy nhat & day 1a cac tham sb clia subtraction 1 cac bién thay vi cac
hang. Di€u nay la hoan toan hop I€. Trong truong hop nay gia tri dugc truyén cho ham
subtraction la gid tri ciia x and y.
Truong hop thir tu ciing hoan toan twong tw. Thay vi viét
z = 4 + subtraction (x,y):
ching ta c6 thé viét:
z = subtraction (x,y) + 4;

ciing hoan toan cho két qua twong duong. Chi y rang diu chdm phay duoc dat & cudi
bicu thirc chir khong can thiét phai dat ngay sau 101 goi ham.

Cac ham khong kiéu. Cach st dung void.
Néu ban con nhé ¢ phap ctia mot 151 khai bao ham:

type name ( argumentl, argument2 ...) statement



ban s& thay rd rang rang n6 bat dau véi mdt tén kiéu, do 1a kicu dir li¢u s€ dugc ham tra
ve boi 1énh return. Nhung néu chung ta khong muon trd vé gia tri ndo thi sao ?

Hay tudng tuong riang chung ta mudn tao ra mot ham chi dé hién thi mot thong bao Ién
man hinh. N6 khong can tra vé mot gid tri nao ca, hon nira cling khong can nhan tham s6
nao hét. Vi vy ngudi ta da nghi ra kiéu dir liéu void trong ngdn ngir C. Hiy xem xét
chuong trinh sau:

// void function example I'm a function!
#include <iostream.h>

void dummyfunction (void)

{

cout << "I'm a function!";

}

int main ()

{
dummyfunction ()
return 0;

}

Ttr khod void trong phan danh sach tham s c6 nghia 1a ham nay khong nhan mot tham
s0 nao. Tuy nhién trong C++ khong can thi€t phai st dung void dé lam di€u nay. Ban chi
don gidn stir dung cdp ngoac don () la xong.

Béi vi ham cua chung ta khong cé mdt tham s6 nao, vi vay 101 goi ham dummyfunction
séla:

dummyfunction () ;

style="BORDER-RIGHT: medium none; PADDING-RIGHT: Oin; BORDER-TOP:
medium none; PADDING-LEFT: Oin; PADDING-BOTTOM: Oin; BORDER-LEFT:
medium none; PADDING-TOP: 0in; BORDER-BOTTOM: windowtext 3pt solid">

Hai ddu ngoac don la can thiét dé cho trinh dich hiéu dé 1a mot 1o €01 ham chur khong
phai 1a mdt tén bién hay bat ki dau hiéu nao khac.

Truyén tham so theo tham sé gid tri hay tham soé bién.

Cho dén nay, trong tat ca cdc ham chiing ta da biét, tat ca cac tham sb truyén cho ham déu
dugc truyén theo gid tri. Diu ndy ¢ nghia la khi ching ta goi ham véi cac tham sd,
nhitng gi ching ta truyén cho ham 1a cac gid tri chir khéng phai ban than cac bién. Vi du,
gid sir chiing ta goi ham addition nhu sau:



int x=5, y=3, z;
z = addition ( x , y );

Trong truong hop nay khi ching ta goi ham addition thi cac gia tri 5 and 3 dugc truyén
cho ham, khong phai la ban than cac bién.

void duplicate (int& a,int& b,int& c)

O

duplicate { = , ¥ , =z };

Dén day cac ban c6 thé hoi toi: Nhu vay thi sao, ¢6 anh hudng gi dau ? Piéu déang noi &
day 13 khi cac ban thay d6i gia tri ciia cac bién a hay b bén trong ham thi cic bién x va y
van khong thay d6i vi chiing dau c6 dugc truyén cho ham chi ¢6 gid tri ciia chung duoc
truyén ma thoi.

Hay xét truong hop ban can thao tac v&i mot bién ngoai & bén trong mot ham. Vi vay ban
s€ phai truyén tham s6 dudi dang tham s6 bién nhu ¢ trong ham duplicate trong vi du
dudi day:

// passing parameters by reference x=2, y=6, z=14
#include <iostream.h>

void duplicate (int& a, int& b,
int& c)
{

ax*=2;

b*=2;

c*=2;

}

int main ()
{

int x=1, y=3, z=7;

duplicate (x, vy, z);

cout << "x=" << x << ", y=" <K<y
<< ", z=" KL oz

return 0;

Diéu dau tién lam ban chu v 13 trong khai bdo ciia duplicate theo sau tén kiéu cia moi
tham so déu 1a dau va (&), dé€ bao hi€u rang cac tham s6 ndy dugc truyen theo tham so
bién chir khong phai tham so gia tri.

Khi truyén tham sd dudi dang tham sb bién ching ta dang truyén ban than bién d6 va bat
ki sy thay d61 nao ma chiing ta thuc hién véi tham s6 do bén trong ham s& anh hudng truc
tiép dén bién do.



int addition {int a, int h)

s %

z = addition { = , ¥ ):

Trong vi du trén, ching ta da lién két a, b VA ¢ v6i cac tham sb khi goi ham (x, y Va z) va
moi sy thay doi vdi a bén trong ham s€ anh hudng dén gid tri cia x va hoan toan tuong tu
Véib\ﬁiy,cVéz.

Kiéu khai bao tham s6 theo dang tham s6 bién str dung ddu va (s) chi c6 trong C++.
Trong ngdn ngit C chiing ta phai st dung con tr6 dé lam vi€éc tuong tu nhu the.

Truyén tham s6 dudi dang tham s6 bién cho phép mot ham tra vé nhi€u hon mdt gia tri.
Vi duy, day 1a mot ham tra veé so lién trudc va lién sau cua tham s dau tién.

// more than one returning value Previous=99, Next=101
#include <iostream.h>

void prevnext (int x, inté& prev,
int& next)
{

prev x=-1;

next = x+1;

}

int main ()
{

int x=100, vy, z;

prevnext (x, vy, z);

cout << "Previous=" << y << ",
Next=" << z;

return 0;

}

Gia tri mac dinh ciaa tham so.

Khi dinh nghia mét ham chung ta c6 thé chi dinh nhiing gia tri mdc dinh s€ dugc truyén
cho céac ddi sé trong trudng hop chiing bi bé qua khi ham duoc goi. Bé lam viéc nay don
gian chi can gdn mot gia tri cho ddi sd khi khai bao ham. Néu gié tri ciia tham sé d6 van
duogc chi dinh khi goi ham thi gia tri mac dinh s& bi bo qua. Vi du:

// default values in functions 6
#include <iostream.h> 5

int divide (int a, int b=2)
{

int r;

r=a/b;



return (r);

}

int main ()

{
cout << divide (12);
cout << endl;
cout << divide (20,4);
return 0;

Nhung chiing ta thdy trong than chuong trinh, ¢6 hai 101 goi him divide. Trong 1énh dau
tién:

divide (12)

chung ta chi ding mét tham s nhung ham divide cho phép dén hai. Boi vay ham

divide s tu cho tham s tha hai gia tri b.'?lng 2 vi d6 la gia tri mac dinh cta no6 (chu y
phan khai bao ham duoc két thic boi int b=2). Vi vay két qua sé 1a 6 (12/2).

Trong 1énh thu hai:
divide (20,4)

¢6 hai tham s6, boi vay gia tri mic dinh s& dugc bo qua. Két qua ciia ham s& 1a 5 (20/4).
Qua tai cac ham.

Hai ham c6 thé c6 cling tén néu khai bao tham s6 cua chung khac nhau, di€u nay c6 nghia
la ban c6 thé ddt cing mot tén cho nhi€éu ham néu chiing c6 s tham s6 khac nhau hay
kiu dir li€u ctia cac tham s6 khac nhau (hay thdm chi 1a kiéu dir liu tra vé khac nhau).
Vidu:

// overloaded function
#include <iostream.h>

int divide (int a, int b)
{

return (a/b);

}

float divide (float a, float b)
{

return (a/b);

}

int main ()

{
int x=5,y=2;




float n=5.0,m=2.0;
cout << divide (x,y);
cout << "\n";

cout << divide (n,m);
return 0;

Trong vi du nay chiing ta dinh nghia hai ham c6 cung tén nhung mét ham dung hai tham
sO ki€u int va ham con lai dung ki€u £loat. Trinh bién dich s€ biét can phai goi ham nao
bang cach phan tich kiéu tham s6 khi ham dugc goi.

Dé don gian t6i viét ca hai ham déu c6 ma 1énh nhu nhau nhung diéu nay khong bat budc.
Ban co thé xay dung hai ham c6 cung tén nhung hoat dong hoan toan khac nhau.

Cac ham inline.

Chi thi inline ¢ thé dugc dat trude khao bao ctia mot ham dé chi rd rang 16i goi ham sé
dugc thay thé bang mé 1énh ciia ham khi chuong trinh dugc dich. Viéc nay tuong duong
v6i viée khai bao mot macro, loi ich ctia n6 chi thé hién véi cac ham rat ngin, toc do
chay chuong trinh s€ duoc cai thién vi ndé khong phai goi mdt thu tuc con.

Cau trac cua n6é nhu sau:

inline type name ( arguments ... ) { instructions ... }
161 goi ham ciing nhu bat ki mot ham nao khac. Khong can thiét phai dat tur khod inline
trong lénh goi, chi can trong 161 khai bao ham la du.

D¢ qui.

Céc ham c6 thé goi chinh nd. Pi€u nay c6 thé co6 ich vdi mot s6 tac vu nhu 1a mét so6
phuong phap sap xép hay tinh giai thira ctia mot s6. Vi duy, dé€ tinh giai thira cua mot s
(n), cong thurc toan hoc cua n6é nhu sau:

n!' =n* (n-1) * (n-2) * (n-3) ... * 1

va mot ham d¢ qui dé€ tinh toan s€ nhu sau:

// factorial calculator Type a number: 9
#include <iostream.h> '9 = 362880

long factorial (long a)
{
if (a > 1)
return (a * factorial (a-1));
else
return (1);



}

int main ()
{
long 1;
cout << "Type a number: ";
cin >> 1;
cout << "I K< 1 <" =" KL
factorial (1);
return 0;

}

Chu y trong hdm factorial chung ta c6 thé 1énh goi chinh n6 nhung chi khi tham s6 16n
hon 1, néu khong thi ham s& thyc hién mot vong ldp vo han vi sau khi dén 0 n6 s& ti€p tuc
nhan ca nhiing s6 am.

Ham ndy c6 mot han ché 1a kiéu dir liu ma né dung (1ong) khdng cho phép tinh giai
thtra qua 12!.

Khai bao mau cho ham.

Cho dén gid chung ta hoan toan phai dinh nghia ham trude 1énh goi dau tién dén nd, ma
thuong 14 trong main, vi vy ham main ludn phai ndm cudi chwong trinh. Néu ban thir lap
lai mot vai vi du vé ham trudc day nhung thir dat ham main trudc bét ki mdt ham duoc
go1 tur no, ban gén nhu chic chin s& nhan duge thong bao 16i. Nguyén nhan 1a mot ham
phai duoc khai béo trude khi né duoc goi nhu nhunggx gi chiing ta di lam trng tat ca cac
vi du.

Nhung c6 mot cach khac dé tranh phai viét tat ca mi chuong trinh trude khi chiing ¢6 thé
duoc ding trong main hay bat ki mot ham nao khac. D6 chinh 13 khai bdo mdu cho ham.
Céach nay bao gdm viéc khai bao ham mot cach ngdn gon nhung du dé cho trinh dich c6
thé biét cac tham sd va kiéu dir liéu tra vé cua ham.

Dang cua né nhu sau:
type name ( argument typel, argument type2, ...);
Pay chinh 13 phin diu cua dinh nghia ham, ngoai trir:
« NOo khong co bit ki 1énh nao cho ham. Piéu nay ¢ nghia I n6 khong bao gdbm
than ham véi tat ca cac I€nh thuong dugc boc trong cap ngoac nhon { ;.
e NOo két thic bang dau cham phay (;).
e Trong phan li¢t ké cac tham so chi can viét ki€u cta chiing la du. Viéc viét tén cua

cac tham s6 trong phan khai bio miu 1a khong bt budc.

Vi du:



// prototyping Type a number (0 to exit): 9

#include <iostream.h> Number is odd.
Type a number (0 to exit): 6
void odd (int a); Number is even.
void even (int a); Type a number (0 to exit): 1030
Number is even.
int main () Type a number (0 to exit): 0
{ Number is even.
int i;
do {
cout << "Type a number: (0 to
exit)";
cin >> 1i;
odd (i)

} while (i!=0);
return 0;

}

void odd (int a)
{

if ((a%2)!=0) cout << "Number is
odd.\n";

else even (a);

}

volid even (int a)
{
if ((a%2)==0) cout << "Number is
even.\n";
else odd (a);
}

Vi du ndy 16 rang khong phai 1a mot vi du vé su hiéu qua. Toi chic chin rang cac ban ¢
thé nhan duoc két qua nhu trén chi v6i mot nira sb dong 1énh. Tuy nhién n gitp cho
chung ta thdy duoc viée khai bao mau cac ham 1a nhu thé nao. Hon nita, trong vi du ndy
viéc khai bao mAu it nhat mot ham 1a bét budc.

Dau tién chung ta thdy khai bdo mau ctia hai hdm odd VA even:

void odd (int a);
void even (int a);

cho phép hai ham nay c6 thé duoc sir dung trude khi ching duoc dinh nghia hoan chinh.
Tuy nhién 1y do dac biét giai thich tai sao chuong trinh nay lai can it nhat mot ham phai
duoc khi bao mau 1a trong odd c6 mot 161 goi dén even va trong even c6 mot 101 goi dén
odd. Vi vay néu khong c6 ham nao dugc khai bao trude thi 16i chac chan s& xay ra.
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Rét nhiéu 1ap trinh vién kinh nghiém khuyén rang tdt cd cac ham nén duogc khai bao mau.
D6 ciing 14 10i khuyén cua toi, nhét 13 trong truong hop ¢6 nhiéu ham hodc ching rat dai,
khi d6 viéc khai bao tit ca cac ham & ciing mot chd cho phép chung ta biét phai goi cac
ham nhu thé ndo, vi vay tiét kiém dugc thoi g_gian.

Mang la mot day cac phan ttr c6 cung kiéu duogc dat lién tiép trong bd nhé va co thé truy
xuit dén timg phan tir bang cach thém mot chi sd vao sau tén clia mang.

Diéu ndy c6 nghia 13, vi dy, ching ta c6 thé luu 5 gié tri kiéu int ma khong can phai khai
bao 5 bién khac nhau.Vi du, mét mang chira 5 gia tri nguyén kiéu int c6 tén la billy c6
thé duoc biéu dién nhu sau:

1] 1 2 3 . |
billy | | | | | |

———
int

trong d6 mdi mot 6 tréng bicu dién mot phan tr cua mang, trong truong hop nay la cac
gia tri nguyén kiéu int. Chiing dugc danh sd tir 0 dén 4 vi phan tir dau tién ciia mang
ludn 13 o bat ké do dai cua nd 1a bao nhiéu.

Nhu bét ki bién nao khac, mot mang phai duoc khai bao trude khi co thé st dung. Mot
khai bdo dién hinh cho mdt mang trong C++ nhu sau:

type name [elements];

trong d6 type 13 mot kiéu dir liéu hop 16 (int, float...), name 1a mot tén bién hop 18 va
truong eliements chi dinh mang dé s€ chira bao nhiéu phan tu

Vi vay, dé khai bao billy nhu da trinh bay & trén ching ta chi cin mot dong don gian nhu
Sau:

int billy [5];
Chu ¥: Truong elements bén trong cip ngodc [ ] phai 1a mot gia tri hang khi khai bao
mot mang, vi mang la mot khoi nhé tinh c6 kich ¢ xéc dinh va trinh bién dich phai c6

kha ning xac dinh xem can bao nhiéu bo nhé dé cap phat cho mang trude khi cac 1énh c6
thé duogc thuce hién.

Khéi tao mgt mang.



Khi khai bao mot mang v6i tim hoat dong dia phwong (trong mot ham), theo méc dinh n6
s€ khong dugc khdi tao, vi vady ndi dung cua no 1a khong xac dinh cho dén khi ching ra
luu céac gia tri 1én do.

Néu ching ta khai bdo mot mang toan cuc (bén ngoai tat ca cac ham) no s& duoc khoi tao
va tat ca cac phan tir dugc dat bang 0. Vi vay néu chung ta khai bdo mang toan cuc:

int billy [5];

moi phan tir cua billy s& dugc khai tao 14 o:

billy[0] billy[l]  billy[2] billy[3]  billy[4]

billy |

Nhung thém vao do, khi ching ta khai bao mot mang, chung ta ¢ thé gan cac gia trj khoi
tao cho tung phan tur cia nd. Vi du:

int billy [5] = { 16, 2, 77, 40, 12071 };

1€nh trén s€ khai bao mot mang nhu sau:

1] 1 2 3 4
billy | 16 z 77 40 12071
S6 phan tir trong mang ma ching ta khéi tao véi cip ngoac nhon { } phai bang sO phan
tr cua mang da dugc khai bao voi cép ngodc vuéng [ 1. Boi vi didu nay c6 thé duoc coi

1a mot sy lap lai khong can thiét nén C++ cho phép dé trong gilta cap ngoac vuong, kich
thudc ciia mang dugc xac dinh bang s6 gia tri giira cap ngodc nhon.



Truy xuat dén cac phan tir cia mang.

O bét ki diém nao ciia chuong trinh trong tam hoat dong ctia mang, ching ta c6 thé truy
xuat tung phan tir cia mang dé doc hay chinh stra nhu 1a doi voi mdt bién binh thuong.
Cau trac cua n6 nhu sau:

name [ index]

Nhu & trong vi du trudc ta ¢ mang billy gom 5 phan tir ¢ kiéu int, chung ta c6 thé truy
xuat dén tung phan tur cua mang nhu sau:

0 1 2 3 4
billy | 0] 0] 0] 0] 0]

Vi du, dé luu gia tri 75 vao phan tir thtr ba caa billy ta viét nhu sau:
billy[2] = 75;
va, vi du, dé gan gia tri ctia phan tir thir 3 cta billy cho bién a, chung ta viét:
= billy[2];
Vi vay, xét vé moi phuong dién, biéu thirc billy[2] giéng nhu bat ki mot bién kiéu int.

Chuy rang phan tir thtr ba ctia billy la billy[2], vi mang bét dau tir chi s6 0. Vi vay,
phan ttr cudi cing s& 1a billy[4]. Vi vAy néu ching ta viét billy[5], ching ta s& truy
xuit dén phan tir thir 6 ctia mang va vuot quéa giéi han ciia mang.

Trong C++, vi€e vuot qua gioi han chi sd ctia mang 13 hoan toan hop 18, tuy nhién n6 co
thé gy ra nhitng van dé thuc su kho phat hién boi vi chiing khong tao ra nhirng 16i trong
qua trinh dich nhung ching c6 thé tao ra nhitng két qua khong mong mudn trong qua
trinh thue hién. Nguyén nhan cta viéc nay s& duoc noi dén ki hon khi ching ta bat dau st
dung con tré.

Can phai nhan manh rang chung ta sir dung cip ngoic vuong cho hai tac vu: dau tién 1a
dat kich thudc cho mang khi khai bdo chiing va thr hai, dé chi dinh chi s6 cho mgt phan
tr cu thé cia mang khi xem xét dén no.

int billy[5]; // khai bdo mdét mang mdi.
billy[2] = 75; // truy xudt dén mét phdn tu cua
mang.

Mot vai thao tac hop 1€ khac véi méang:

billy[0] = a;
billylal 75;



b = billy [a+2];

billy([billy[al]l = billy[2] + 5;
// vi du vé mang 12206
#include <iostream.h>
int billy [] = {16, 2, 77, 40,
12071} ;

int n, result=0;

int main ()

{

for ( n=0 ; n<5 ; n++ )

{
result += billy[n];

}

cout << result;
return 0;

Mang nhiéu chiéu.

Mang nhi€u chiéu c6 thé duoc coi nhu mang cua mang, vi du, mot mang hai chiéu c6 thé
duoc tudng tugc nhu 1a mot bang hai chi€u gom cac phan tir ¢6 ki€u dir li¢u cu thé va
giong nhau.

Jimmy

3 immy biéu dién mot mang hai chiéu kich thudc 3x5 ¢6 kiéu int. Cach khai bdo mang
nay nhu sau:

int jimmy [3][5];

va, vi dy, cach dé truy xuét dén ph'?ln ttr thtr hai theo chiéu doc va thtr tu theo chiéu ngang
trong mot bi€u thirc nhu sau:

Jimmy [1] [3]

jimmy

L J

Jimmy [1] [3]



(hdy nhé rang chi sb ciia mang ludn bét dau tir 0).
Mang nhiéu chiéu khong bi gidi han béi hai chi s6 (hai chiéu), Ching c6 thé chira bao
nhiéu chi so0 tuy thich mac du it khi can phai dung dén mang 16n hon 3 chi¢u. Hay thi
xem xét lwgng bd nhd ma mdt mang c6 nhi€u chi s6 can dén. Vi du:

char century [100][365][24][60][60];

gan mot gia tri char cho mdi gidy trong mdt thé ki, phai cin dén hon 3 ty gia tri chars!
Chung ta s€ phai can khoang 3GB RAM d¢ khai b4o no.

Mang nhiéu chiéu thuc ra 13 mot khai niém triru twong vi ching ta co the c6 két qua
tuong tu voi mang mot chiéu bang mot thao tac don gian giira cac chi sé cta no:

int jimmy [3][5]1; tuong duong voi
int jimmy [15]; (3*5=15)

Dudéi day la hai vi du véi cung mot két qua nhu nhau, mot st dung mang hai chiéu va
mdt st dung mang mot chicu:

// multidimensional array // pseudo-multidimensional array
#include <iostream.h> #include <iostream.h>
#define WIDTH 5 #define WIDTH 5
#define HEIGHT 3 #define HEIGHT 3
int jimmy [HEIGHT] [WIDTH]; int jimmy [HEIGHT * WIDTH];
int n,m; int n,m;
int main () int main ()
{ {
for (n=0;n<HEIGHT;n++) for (n=0;n<HEIGHT;n++)
for (m=0;m<WIDTH;m++) for (m=0;m<WIDTH;m++)
{ {
Jimmy [n] [m]=(n+1) * (m+1) ; Jimmy[n * WIDTH +
} m]=(n+1l)* (m+1);
return 0; }
} return O;

khéng mot chwong trinh nao viét gi ra man hinh nhung ca hai déu gan gia tri vao khi
nhd ¢6 tén jimmy theo céch sau:

0 1 2 3 4

" 1 2 3 4 5
Jimmy 1 2 4 = 8 10
2 3 E 9 12 15




Chiing ta di dinh nghia hing (#define) dé don gian hoa nhitng chinh sira sau ndy ciia
chuong trinh, vi dy, trong truong hop ching ta quyét dinh tang kich thudc ciia mang véi
chiéu cao la 4 thay vi 1a 3, ching ta chi can thay d6i dong:

#define HEIGHT 3

thanh

#define HEIGHT 4

va khong phai c6 thém sy thay d6i ndo nita ddi v6i chuong trinh.

Dung mang lam tham so.

Vao mot luc nao do co thé chung ta can phai truyén mot mang t6i mot ham nhu la mot
tham sb. Trong C+H+, vige truyén theo tham sé gid tri mot khdi nhé 1a khong hop 1¢, ngay
ca khi nd duoc to chirc thinh mot méang. Tuy nhién chung ta lai dugc phep truyén dia chi

clia nd, viée nay ciing tao ra két qua thyc té gidng thao tac & trén nhung lai nhanh hon
nhiéu va hiéu qua hon.

Dé co thé nhan mang 1a tham s6 thi didu duy nhét chung ta phai lam khi khai bao ham 1a
chi dinh trong phan tham s6 ki€u dir li¢u co ban cia mang, tén mang va cdp ngoac vudng
trong. Vi dy, ham sau:

void procedure (int argl])

nhan vao mdt tham s c6 kiéu "mang clia char™ va €0 tén arg. Dé truyén tham sb cho
ham nay mot mang duoc khai bao:

int myarray [40];
chi can goi ham nhu sau:
procedure (myarray);

Dud¢i day 1a mét vidu cu thé

// arrays as parameters 5 10 15
#include <iostream.h> 2 46810
void printarray (int arg[], int

length) {

for (int n=0; n<length; n++)
cout << arg[n] << " ";
cout << "\n";

}



int main ()

{

int firstarray([] = {5, 10, 15};
int secondarray(] = {2, 4, 6, 8,
10};

printarray (firstarray,3);
printarray (secondarray,b);
return 0;

Nhu ban c6 thé thiy, tham s6 dau tién (int arg[]) chap nhian moi mang c6 kiéu co ban
la int, bat ké d0 dai ctia né la bao nhiéu, vi vay can thiet phai c6 tham so thir hai dé€ bao
cho ham nay biét do dai cia madng ma ching ta truyén cho no.

Trong phan khai bao ham chung ta ciing ¢ thé dung tham s6 1a cdc mang nhiéu chiéu.
Cau truc cia mang 3 chiéu nhu sau:

base typel] [depth] [depth]
vi du, mot ham véi tham sb 1a mang nhiéu chiéu c6 thé nhu sau:
void procedure (int myarray[][3][41])

chu y rang cdp ngoac vuong dau tién dé trong nhung cac cap ngodc sau thi khong. Ban
luén ludén phai lam vay vi trinh bién dich C++ phai c6 kha nang xac dinh do 16n cua cac
chi€u thém vao cuia mang.
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Mang, ca mdt chiéu va nhiéu chiéu, khi truyén cho ham nhu 12 mot tham sb thuong 1a
nguyén nhan gay 101 cho nhirng 1ap trinh vién thi€u kinh nghi¢m. Cac ban nén doc bai
3.3. Con tré dé c6 thé hi€u ro hon mang hoat dong nhu thé nao.

Trong tat ca cac chuong trinh ching ta da thdy cho dén gio, ching ta chi s dung cac bién
kiéu sb, chi dung dé biéu dién cac s6. Nhung bén canh cac bién kiéu s6 con c6 cac xau ki
tu, chung cho phép chung ta biéu dién cac chudi ki tu nhu 1a céc tir, cAu, doan van ban...
Cho dén gio chiing ta méi chi ding chiing dudi dang hing chi chira quan tim dén cac
bién c6 thé chira ching.

Trong C++ khong co kiéu dir lidu co ban dé lwu cac xau ki ty. Dé c6 thé thoa min nhu
cau nay, nguoi ta sir dung mang c6 kiéu char. Hay nhé rang kiéu dit liéu nay (char) chi
¢6 thé luu trir mot ki tu don, boi vay no dugc dung dé tao ra xau cua cac ki tu don.



Vidy, mang sau (hay 1a xau ki ty):
char jenny [20];

c6 thé luu mot xau ki ty voi do dai cuc dai 13 20 ki ty. Ban ¢6 thé tuong tuong nd nhu
Sau:

jenny

Kich thudc cuc dai nay khong can phai ludn luon dung dén. Vi du, jenny c6 thé Iuu xau
"Hello" hay "Merry christmas". Vicdc mang ki tu cé thé Iuu cac xau ki tu ngén hon
d6 dai ctia né, trong C++ da c6 mot quy wdc dé két thuc mot ndi dung ctia mot xau ki tur
bang mdt ki ty null, ¢6 thé duoc viét 1a ' \o".

Chung ta c6 thé biéu dién jenny (mot mang c6 20 phan tir kiéu char) khi luu trit xau ki
tr "Hello" VA "Merry Christmas" theo cach sau:

jenny

Hl e|ll|l|lo]|\

M| e|r|r |V Clh|lr|i|s|t|m|al|s |\

Chu ¥ rang sau ndi dung cua xau, mot ki tw null (1 \0") duoc dung dé bao hiéu két thac
xau. Nhirng 6 mau xam bi€u dién nhirng gia tri khong xac dinh.

Khdi tao cac xau ki tu.

Vi nhiing xau ki ty la nhitng mang binh thuong nén chiung ciing nhu cac mang khac. Vi
du, néu ching ta mudn khdi tao mot xau ki ty voi nhitng gia tri xac dinh chiing ta c6 thé
lam diéu d6 tuong tu nhu véi cac mang khac:

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

Tuy nhién, chiing ta c6 thé khoi tao gid tri cho mot xau ki ty béng cach khéc: su dung cac
hang xdu Ki tu.

Trong cac biéu thirc chung ta da sir dung trong cac vi du trong cac chuong trude cac hang
xau ki ty d€ xuat hién vai lan. Chung dugc bi€u dién trong cdp ngodc kép (), vi du:

"the result is: "

la mot hé“mg xau ki ty chung ta st dung & mot s chd.



Khong g1ong nhu du nhay don (') cho phép bleu dién hang ki ty, cap ngodc kép (") la
hang biéu dién mot chudi ki tu lién tiép, va & cudi chudi mot ki tu null (*\o") ludén duoc
tu dong thém vao.

Vi vy chang ta c6 thé khoi 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 hop mang (hay xau ki ty) mystring dugc khai bdo véi kich thudc 6
ki ty: 5 ki tu biéu dién Hello cong v&i mot ki tu null.

Trude khi tiép tuc, t6i cin phai nhic nhd ban rang viéc gan nhiéu hang nhu viéc sir dung
dau ngodc kép (") chi hop 1€ khi khoi tao mang, tic 1a luc khai bao mang. Cac biéu thuc
trong chuong trinh nhu:

mystring = "Hello";
mystring[] = "Hello";

la khong hop 1€, ca cau 1énh dudi day cling vay:

mystrlng: { VHV, VeV, VlV, VlV, VOV, V\O' };
Vay hiy nhé: Chung ta chi ¢6 thé "gdn" nhiéu hing cho mét mang vao lic khéi tao né.
Nguyén nhan la mdt thao tac gan (=) khong thé nhan vé trai la cd mot mang ma chi co6 thé

nhan mdt trong nhitng phan tir ca nd. Vao thoi diém khoi tao mang 13 mot truedong hop
dac biét, vi n6 khong thuc su 1a mot 1énh gan mac du nd sur dung dau bang (=).

Gan gia tri cho xau ki tu

Vi vé trai ctia mot 1énh gan chi c6 thé 1a mot phan tir ciia mang chir khong thé 14 ca mang,
chung ta c6 thé gan mot xau ki tu cho mot mang ki€u char s dung mot phuong 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 phai 1& mot phuong phéap thuc té. Dé gan gia tri cho mot xau ki
tu, chung ta c6 thé sir dung loat ham ki€u strepy (String copy), ham nay duoc dinh
nghia trong string.h va c6 thé dugc goi nhu sau:

strcpy (stringl, string?2);



Lénh nay copy ni dung cua string2 sang stringl. string2 0 thé 1a mot mang, con
tré hay mot hang xau ki tu, boi vy 1énh sau day 1a mot cach dang dé gan xau hang
"Hello" ChO mystring:

strcpy (mystring, "Hello");

Vidu:

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

int main ()
{
char szMyName [20];
strcpy (szMyName,"J. Soulie");
cout << szMyName;
return 0;

Pé y rang chung ta phai include file <string.h> dé c6 thé sir dung ham strcpy.

Mic di chiing ta ludn c6 thé viét mot ham don gian nhu him setstring dudi ddy dé
thuc hién mot thao tac giong nhu strcpy:

// 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 0;

Mot phuong thirc thuong ding khac dé gan gia tri cho mot mang 14 sir dung truc tiép
dong nhép dit liu (cin). Trong truong hop nay gia tri cia xau ki tu dugc gan bdi nguoi
dung trong qué trinh chuong trinh thyc hién.



Khi cin dugc st dung véi cac xau ki tu nd thuong dugc dung véi phuong thirc getline
cua nd, phuong thirc nay c6 thé dugc goi nhu sau:

cin.getline ( char buffer[], int length, char delimiter = '

\n');

trong d6 buffer (bd dém) Ia dia chi noi s& luu trir dit liéu vao (nhu 1a mot mang chang
han), length 1a d§ dai cuc dai cua bo dém (kich thude cua mang) va delimiter la ki ty
duoc dung dé két thuc viéc nhap, mic dinh - néu ching ta khong dung tham sé nay - s& 1a
ki tu xudng dong (' \n").

Vi du sau day lap lai tit ca nhitng gi ban gd trén ban phim. N¢ rat don gian nhung 1a mot
vi du cho thay ban c6 thé sir dung cin.getline v&i cac xau ki ty nhu thé nao:

// cin with strings What's your name? Juan
#include <iostream.h> Hello Juan.
Which is your favourite team? Inter
int main () Milan
{ I like Inter Milan too.

char mybuffer [100];

cout << "What's your name? ";

cin.getline (mybuffer,100);

cout << "Hello " << mybuffer <<
1] . \nu;

cout << "Which is your favourite
team? ";

cin.getline (mybuffer,100);

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

return 0;

Chu ¥ trong cé hai 161 goi cin.getline chung ta sir dung ciing mot bién xau (mybuffer).
Nhiing gi chuong trinh lam trong 101 goi thir hai don gidn la thay thé ndi dung cua
buffer trong loi goi cti bang ndi dung moi.

Néu ban con nhé phan noéi vé giao tiép véi, ban s& nhé rang ching ta da sir dung toan tir
>> dé nhan dit lidu truc tiép tir dau vao chuén. Phuong thirc nay co thé duoc dung véi cac
xau ki ty thay cho cin.getline. Vi dy, trong chuon trinh ctia chung ta, khi chiing ta
mudn nhén dit liéu tir nguodi ding chung ta c6 thé viét:

cin >> mybuffer;
1énh nay sé& lam viéc nhu n6 ¢ nhitng han ché sau ma cin.getline khdng co:
N0 chi c6 thé nhan nhirng tir don (khéng nhan duge ca cau) vi phuong thirc nay

str dung ki ty trong(bao gom ca dau cach, dau tab va dau xuéng dong) lam dau
hiéu keét thic..



N6 khong cho phép chi dinh kich thudc cho bo dém. Chuong trinh cua ban co the
chay khong 6n dinh néu dir li¢u vao 16n hon kich c& ciia mang chira n6.

Vi nhitng nguyén nhan trén, khi mudn nhap vao cac xau ki tu ban nén st dung
cin.getline thay Vi cin >>.

Chuyén doi xau ki ty sang cac kiéu khac.

Vimot xau ki tu c6 thé biéu dién nhiéu kiéu dir liéu khac nhu dang sé nén viéc chuyén
ddi noi dung nhu vay sang dang s6 1a rat hiru ich. Vi du, mot xau c6 thé mang gia tri
1977 nhung d6 1a mot chudi gdm 5 ki tu (ké ca ki ty null) va khong dé gi chuyén thanh
mot sd nguyén. Vi vay thu vién estdlib (stdlib.h) di cung cap 3 macro/ham hitu ich
Sau:

« atoi: chuyén xau thanh kiéu int.
e atol: chuyén xau thanh ki€u long.
e atof: chuyén xau thanh ki€u £loat.

Tat ca cac ham nay nhidn mot tham s6 va tra vé gid tri s (int, long hodc £loat). CAC
ham nay khi két hop V0’1 phuong thuc getline cla cin la mdt cach dang tin cay hon
phuong thirc cin>> ¢ dién khi yéu cdu nguoi st dung nhap vao mot sb:

// cin and ato* functions Enter price: 2.75
#include <iostream.h> Enter quantity: 21
#include <stdlib.h> Total price: 57.75

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

}

Cac ham dé thao tac trén chudi

Thu vién cstring (string.h) khong chi c6 haim strepy ma con c¢6 nhiéu ham khac dé
thao tac trén chuoi. Dudi day la gidi thiu ludt qua ciia cac ham thong dung nhat:



strcat: char* strcat (char* dest, const char* src);
Gan thém chudi src vao phia cudi cua dest. Tra vé dest.
Strcmp: int stremp (const char* stringl, const char* string?);
So sanh hai xau stringl va string2. Tra vé 0 néu hai xau 1a bang nhau.
Strcpy: char* strcpy (char* dest, const char* src);
Copy ndi dung cta src cho dest. Tra vé dest.
strien: size_t strlen (const char* string);
Tra vé do dai cua string.
Chl y: char* hoan toan twong duong vdi char[]

Chung ta d3 biét cac bién chinh 13 cac 6 nhé ma chung ta c6 thé truy xuét dudi cac tén.
Céc bién nay dugc luu trir tai nhitng cho cu thé trong bd nhd. D61 véi chuong trinh cua
chung ta, bd nhd may tinh chi 1a mot day gom cac 6 nhd 1 byte, mo1 6 c6 mot dia chi xac
dinh.

Mot sy md hinh tot d6i voi bd nhd méy tinh chinh 1a mot phd trong mot thanh phd. Trén
mot phé tat ca cac ngoi nha déu duoc danh s tuan tw véi mot cai tén duy nhat nén néu
chung ta n6i dén s 27 phd Tran Hung Pao thi ching ta c6 thé tim dugc noi d6 ma khong
1am 14n vi chi c6 mdt ngdi nha véi sé nhu vay.

Ciing vd6i cach t6 chic tuong tu nhu viéc danh so cac ngoi nha, hé di€u hanh té chirc bo
nh¢ thanh nhitng s6 don nhat, tuan tu, nén néu ching ta néi dén vi tri 1776 trong bo nho
chung ta bi€t chinh xac 6 nhd d6 vi chi c6 moét vi tri véi dia chi nhu vay.

Toan tir lay dia chi (s).

V2o thoi diém ma ching ta khai bao mot bién thi nd phai duoc luu trir trong mot vi tri cu
thé trong bd nhé. No6i chung chung ta khong quyét dinh noi nao bién dé duogc dit - that
may mén rang diéu d6 da dugc lam tu dong boi trinh bién dich va hé diéu hanh, nhung
mot khi hé diéu hanh d3 gan mot dia chi cho bién thi chung ta c6 thé mudn biét bién do
duoc luvu trir ¢ dau.

biéu nay co thé duoc thuc hién béng cach dat trude tén bién mot dau va (&), c6 nghia Ia
"dia chi cua". Vi du:

ted = &andy;
s€ gan cho bién ted dia chi ctia bién andy, vi khi dat trudc tén bién andy dau va (&)
chiing ta khong con ndi dén ndi dung cua bien d6 ma chi néi dén dia chi cua né trong b

nhd.

Gia st ré“mg bién andy duoc dit & 6 nhé co dia chi 1776 va chung ta viét nhu sau:



andy = 25;
fred = andy;
ted = &andy;

két qua s& giéng nhu trong so d6 dudi day:

andy
25
1775 1776 1777

' « N\

fred ted

25 1776

Chung ta d4 gan cho £red ndi dung cia bién andy nhu chiing ta da lam rat 1an nhiéu khéac
trong nhitng phan trude nhung véi bién ted ching ta da gan dia chi ma hé diéu hanh luu
gia tri cua bién andy, chiing ta vira gia st no la 1776.

Nhirng bién luu trir dia chi ciia mot bién khac (nhu ted ¢ trong vi du trude) duoc goi 1a

con tré. Trong C++ con trd c6 rat nhiéu vu diém va chung duogc st dung rat thuong
xuyén, Ti€p theo chung ta s€ thay cac bién kiéu nay dugc khai bao nhu thé nao.

Toan tir tham chiéu ()

Bang cach st dung con tré chung ta c6 thé truy xudt truc tiép dén gia tri dugc luu trit
trong bién dugc tré boi nd bang cach da trude tén bién con tré mot dau sao (*) - ¢ day co
thé duoc dich 1a "gia tri dwge tré béi". Vi vay, néu ching ta viét:

beth = *ted;

(chung ta c6 thé doc né 13: "beth bang gia tri duoc trd boi ted" beth s& mang gia tri 25, Vi
ted bang 1776 va gia tri tro boi 1776 la 25.

ted

1776
[

1775 1776 1777
25

[memor )

25
beth




Ban phai phin biét dugc ring ted c6 gid tri 1776, nhung *ted (v6i mot ddu sao ding
trudc) tro téi gia tri dugce luu trir trong dia chi 1776, d6 1a 25. Hay chi y sy khac biét gitta
vigc c6 hay khong c6 dau sao tham chicu.

beth
beth

ted; // beth bdng ted ( 1776 )
*ted; // beth bdng gia tri duoc trd bdéi( 25 )

Toan tir 1ay dia chi (&)
NO dugc dung nhu 1a mot tién to ctia bién va co6 thé dugc dich 1a "dia chi caa", vi vay
gvariablel cO thé duoc doc la "dia chi cua variablel™.

Toan tir tham chiéu (*)

No chi ra rang cai can duoc tinh toan 1a ni dung duoc tro boi biéu thire duoc coi nhur 1a
mot dia chi. N6 c6 thé dugc dich 1a "gia tri dwoe tro béi"

*mypointer dugc doc la gnlﬂldbpftn?b01nwp01nter.

Vao luc nay, voi nhitng vi du da viét ¢ trén

andy = 25;
ted = &andy;

ban c6 thé dé dang nhan ra tat ca cac biéu thuc sau 1a ding:

andy == 25
&andy == 1776
ted == 1776
*ted == 25

Khai bao bién ki€éu con tro

Vi con tré c6 kha nang tham chiéu truc ti€p dén gia tri ma chung trd téi nén can thiét phai
chi ro ki€u dir li€u nao ma mot bién con tro trd tdi khai bao no. Vi vay, khai bao cua mot
bién con tro sé c6 mau sau:

type * pointer name;
trong d6 type la kiéu dir lieu duge tré toi, khong phai 1a kiéu caa ban than con trd. Vi du:

int * number;
char * character;
float * greatnumber;

d6 1a ba khai bao cta con tro. Mdi bién dau tré téi mot kiéu dir lidu khac nhau nhung ca
ba déu 14 con tré va ching déu chiém mot lugng bd nhé nhu nhau (kich thude ciia mot
bién con tro tily thudc vao hé didu hanh). nhtrng dir liéu ma ching tr6 t&i khong chiém
lwong bd nhé nhu nhau, mot kiéu int, mot kiéu char va cai con lai kiéu £1oat.



Tbi phai nhdn manh lai ring d4u sao () ma chung ta dat khi khai bao mot con trd chi co
nghia rang: d6 1a mot con tro va hoan toan khong lién quan dén toan tir tham chiéu ma
chung ta di xem xét trude d6. D6 don gian chi 14 hai tic vu khac nhau dugc biéu dién boi
cung mot dau.

// my first pointer
#include <iostream.h>

int main ()

{
int valuel = 5, value2 = 15;
int * mypointer;

mypointer = &valuel;

*mypointer = 10;

mypointer = &value2;

*mypointer = 20;

cout << "valuel==" << valuel <<
"/ value2==" << value2;

return 0;

}

Chu y rang gié tri ciia valuel VA value2 dugc thay d6i mot cach gian tiép. Pau tién
chiing ta gan cho mypointer dia chi clia valuel dung toan tir iy dia chi (s) va sau d6
ching ta gan 10 cho gia tri dugc tro boi mypointer, do la gia tri dugc trd boi valuel Vi
vay chung ta di sira bién valuel mot cch gian tiép

Pé ban c6 thé thiy rang mot con tré c6 thé mang mot vai gia tri trong ciing mot chuong
trinh ching ta s€ ldp lai qua trinh v6i value2 va vdi cung mdt con tro.

Day la mot vi du phirc tap hon mét chut:

// more pointers
#include <iostream.h>

int main ()

{
int valuel = 5, value2 = 15;
int *pl, *p2;

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

p2 = &value2; // p2 = dia chi
cta valueZ

*pl = 10; // gid tri tréd
boi pl = 10

*p2 = *pl; // gid tri tréd
boi p2 = giad tri trd bdéi pl

pl = p2; // pl = p2

(phép gén con trod)



*pl = 20; // gid tri tro
boi pl = 20

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

}

Mot dong c6 thé gay su chi y cua ban 1a:
int *pl, *p2;
dong nay khai bao hai con tré bang cach dit dau sao (*) truéc mdi con tro. Nguyén nhan

1a kiéu dir liéu khai bao cho ca dong 13 int va vi theo thir tu tir phai sang trai, ddu sao
duogc tinh trude tén ki€u. Ching ta da noi1 dén di€u nay trong bai 1.3: Cac toan tu.

Con tro va mang.

Trong thuc t€, tén cia mot mang tuwong duong véi dia chi phan tir dau tién ctia nd, giong
nhu mot con tro tuong duong véi dia chi cia phan tor dau tién ma no tré tdi, vi vay thuc
té ching hoan toan nhu nhau. Vi dy, cho hai khai bao sau:

int numbers [20];
int * p;

1€nh sau s¢€ hop 1¢:
p = numbers;

O day p Va numbers 13 trong duong va chung co ciing thudc tinh, su khac biét duy nhat
1a chung ta c6 thé gan mot gia tri khac cho con tré p trong khi numbers ludn trd dén phan
ttr ddu tién trong s6 20 phan tir kiéu int ma nd duoc dinh nghia voi. Vi vy, khong giéng
nhu p - d6 1a mot bién con trd binh thuong, numbers la mot con tro héng. Lénh gan sau
day 1a khong hop 1¢:

numbers = p;

bdi vi numbers 1a mdt mang (con tré hang) va khong c6 gia tri nao co6 thé dugc gan cho
cac hang.

Vi con tré cling c6 moi tinh chat ctia mét bi€n nén tat ca cac biéu thire c6 con tro trong vi
du dudi day 1a hoan toan hop 1¢:

// more pointers 10, 20, 30, 40, 50,
#include <iostream.h>


http://www.diendantinhoc.net/tute/laptrinh/c/cpp-nmthang/bai1_3.htm

int main ()
{
int numbers([5];
iat ¥ P
p = numbers; *p = 10;
pt+;  *p = 20;

p = &numbers([2]; *p = 30;
p = numbers + 3; *p = 40;
p = numbers; *(pt+4) = 50;

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

Trong bai "mang" chung ta da dung diu ngodc vudng dé chi ra phan tir cia mang ma
chung ta mudn tro dén. Cap ngodc vudng nay dugc coi nhu 1a toan tur offset va y nghia
cua chiing khong doi khi dugc dung voi bién con trd. Vi dy, hai biéu thuc sau day:

al5] = 0; // a [offset of 5] = 0
*(a+b) = 0; // pointed by (a+5) = 0

13 hoan toan tuong dwong va hop 18 bat ké a la mang hay 1a mot con tro.

Khai tao con tro

Khi khai bao con tré co6 thé chiung ta s€ muon chi dinh r6 rang chung s€ tré téi bién nao,

int number;
int *tommy = &number;

la twong duong voi:

int number;
int *tommy;
tommy = &number;

Trong mot phép gan con tré chung ta phai luén luén gan dia chi ma no6 troé téi chir khong
phai 1a gia tri ma nd tro téi. Ban can phai nho réng khi khai bdo mot bién con tro, dau sao
(*) dugc dung dé chi ra n6 1a mot con tro, va hoan toan khac véi toan tir tham chiéu. Do
12 hai toan tir khac nhau mic du chung duge viét véi cing mot dau. Vi vay, cac cau 1énh
sau la khong hop I¢:

int number;
int *tommy;
*tommy = &number;

Nhu d6i voi mang, trinh bién dich cho phép chung ta khéi tao gia tri ma con tro tro toi
bang gié tri hang vao thoi diém khai bdo bién con tro:



char * terry = "hello";

trong trudng hop nay mot khéi nhé tinh duge danh dé chira "hello” va mdt con tro tro
toi ki ty dau tién cta khoi nhé nay (d6 1a ki tu h') dugc gan cho terry. Néu "hello"
duogc luu tai dia chi 1702, 1énh khai béo trén c6 thé duoc hinh dung nhu thé nay:

[ e [a[ 3 [ o W]
1702 1703 1704 1705 1706 1707

terry | 1702

can phai nhéc lai ring terry mang gia tri 1702 chtr khong phdi 1a 'h' hay "hello".

Bién con trd terry tro t6i mot xau ki tu va né co thé duoc sir dung nhu la déi vo1 mot
mang (hay nho rang mot mang chi don thuan 1a mot con tro hang) Vi du, néu chung ta
mubn thay ki ty "o bang mot ddu cham than, chung ta c6 thé thuc hién viéc d6 bang hai
cach:

terry[4] = '!"
* (terry+4) = '!'";

hay nhé r?mg viét terry[4] la hoan toan giéng Vi viét * (terry+4) mac du biéu thirc
thong dung nhat 1a cai dau tién. V61 mot trong hai 1€nh trén xau do terry tré dén sé co
gia tri nhu sau:

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

terry[4]

terry *(terry+d)
Cac phép tinh s0 hoc véi pointer
Viée thyc hién cac phép tinh s6 hoc v6i con tro hoi khac so voi cac kiéu dir liéu s6
nguyén khac. Trudce hét, chi phép cong va trir 1a duoc phép dung. Nhung ca cong va trix
déu cho két qua phu thudc vao kich thirde cia kiéu dir liéu ma bién con trod trd toi.
Chiing ta thay c6 nhiéu kiéu dit liéu khac nhau ton tai va chung co6 thé chiém chd nhiéu
hon hoic it hon céc kiéu dir liéu khac. Vi dy, trong cac kiéu sb nguyén, char chiém 1

byte, short chiém 2 byte va long chiém 4 byte.

Gid su chung ta ¢6 3 con tro sau:



char *mychar;
short *myshort;
long *mylong;

va chiing 1an luot tro t6i 6 nhé 1000, 2000 and 3000.
Néu chang ta viét

mychar++;
myshort++;
mylong++;

mychar - nhu ban mong doi - s€ mang gia tri 1001. Tuy nhién myshort s€ mang gia tri
2002 VA mylong mang gid tri 3004. Nguyén nhan la khi cong thém 1 vao mot con tro thi
no sé tré téi phan tir tlep theo ¢6 cung kiéu ma n6 da duoc dinh nghia, vi vay kich thudc
tinh bang byte cua kiéu di liéu no tro téi s& dugc cong thém vao bién con tro.

Diéu nay dung voi ca hai phép toan cong va trur d6i véi con tré. Chung ta ciing hoan toan
thu duoc két qua nhu trén néu viét:

mychar = mychar + 1;
myshort = myshort + 1;
mylong = mylong + 1;

Can phai canh bo ban ring ca hai toan tir ting (++) va giam (--) déu c6 quyén wu tién
16m hon toan tur tham chiéu (*), vi vay biéu thic sau day c6 thé dan téi két qua sai:

*pt++;
*pt+ = *gt++;

Lénh dau tién twong duong véi * (p++) diéu ma nod thyuc hién 1a ting p (dia chi 6 nhé ma
no tro to1 chur khong phai la gia tri trd toi).

Lénh thir hai, cd hai toan tir tang (++) déu duoc thuc hién sau khi gia tri cua *q dugc gan
cho *p va sau d6 ca q va p déu tang 1én 1. Lénh nay tuwong duong véi:

*p = *q;
p++;
gt++;

Nhu da néi trong céc bai trudc, t61 khuyén cac ban nén dung cac cap ngodc don dé tranh
nhitng két qua khong mong mudn.

Con tro tro toi con tro



C++ cho phép st dung cac con trd tro téi cac con tro khac giéng nhu 1a tré t6i dit liéu. Dé
lam viéc d6 chiing ta chi can thém mot dau sao (*) cho moi muc tham chiéu.

char a;
char * Db;
char ** c;

a = vzv;
b = &a;
c = &b;

gia su r’fmg a,b,c duoc Iuu & cac 6 nhé 7230, 8092 and 10502, ta co thé md ta doan ma
trén nhu sau:

a b C

'z! |W——% 7230 |4—* §092
7230 209z 10502

biém mai trong vi du nay 1a bién ¢, ching ta c6 thé ndi vé no6 theo 3 cach khac nhau, moi
cach s€ tuong ung vd1 mot gid tri khac nhau:

c 1la mét bién co6 kiéu (char **) mang gid tri 8092
*c 1a mét bién cé6 kiéu (char*) mang gid tri 7230
**c 13 mét bién co6 kiéu (char) mang gid tri 'z

Con tré khong kicu

Con tré khong kiéu 1a mot loai con trd didc biét. N6 co thé tro téi bat ki loai dit liéu nao,
tur gia tri nguyén hoac thuc cho téi mét xau ki tu. Han ché duy nhét cta no 1a dir liéu
duoc tro toi khong thé duoc tham chiéu téi mot cach truc tiép (ching ta khong thé dung
toan tir tham chiéu * véi chiing) vi d6 dai cta né 1a khéng xac dinh va vi vy chung ta
phai dung dén toan tir chuyén kiéu dit liéu hay phép gan dé chuyén con tro khong kiéu
thanh mét con tré trd t6i mot loai dir liéu cu thé.

Mot trong nhiing tién ich ctia n 1a cho phép truyén tham s cho ham ma khong can chi
r6 kiéu

// integer increaser 6, 10, 13
#include <iostream.h>

void increase (void* data, int
type)
{
switch (type)
{
case sizeof (char)
(* ((char*)data) ) ++; break;
case sizeof (short):



(* ((short*)data)) ++; break;
case sizeof (long)
(* ((long*)data))++; break;
}
}

int main ()
{
char a = 5;
short b = 9;
long ¢ = 12;
increase (&a,sizeof(a));
increase (&b, sizeof (b));
increase (&c,sizeof (c));
cout << (int) a << ", " << b <
", " << c;
return 0;

}

sizeof 12 mot toan tir cia ngdn ngit C++, nd tra vé mot gia tri hang 1a kich thudc tinh
bang byte cta tham so0 truyén cho nd, vi du sizeof (char) bang 1 vi kich thudc cua char
la 1 byte.

Con tro ham

C++ cho phép thao tac voi cac con tré ham. Tién ich tuyét voi nay cho phép truyén mot
ham nhu & mot tham s6 dén mot ham khac. Dé co thé khai bdo mdt con tro tré téi mot
ham chling ta phai khai bao n6 nhu 1a khai bao mau ctia mot ham nhung phai bao trong
mdt cip ngodc don () tén cta ham va chén dau sao (*) dang trude.

// 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,vy);

return (g);

}

int main ()




int m,n;

m = operation (7, 5, &addition);
n = operation (20, m, minus);
cout <<n;

return 0;

Trong vi du nay, minus 1a mgt con trd toan cuc tro tédi mot ham cé hai tham so ki€u int,
con tré nay dugc gdm dé trd tdi ham subtraction, tat ca déu trén mot dong:

int (* minus) (int,int) = subtraction;

Cho dén nay, trong cic chuong trinh cta chiing ta, tit ca nhirng phan bd nhé chiing ta co
thé st dung 14 céc bién cac mang va cac ddi twong khac ma chiing ta di khai bao. Kich c&
ctia chiing 13 ¢6 dinh va khong thé thay ddi trong thoi gian chwong trinh chay. Nhung néu
chung ta can mot lugng bd nhd ma kich ¢ cua nd chi co thé duoc xac dinh khi chuong
trinh chay, vi du nhu trong trudng hop ching ta nhan théng tin tir nguoi dung dé xac dinh
lwong bd nhé can thiét.

Giai phap & day chinh 14 bg nhé dong, C++ da tich hop hai toan tir new va delete dé thuc
hién viéc nay

biét nhitng thao tac trong dwong véi cac toan tir nay trong C.

B
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C [Hlj Hai toan tr new va delete chi c6 trong C++. O phan sau ctia bai chiing ta s&

Toan tir new va new| ]

Dé c6 thé c6 duoc bo nhé dong chung ta cd thé ding toan tir new. Theo sau toan tir nay
14 tén kiéu dir liéu va c6 thé 1a s6 phan tir can thiét dwoc dit trong cip ngoic vudng. N6
tra v& mot con tro tro t6i dau cua khdi nhé vira dugc cap phat. Dang thic cua toan tir nay
nhu sau:

pointer = new type
hoac
pointer = new type [elements]

Biéu thirc dau tien dugc dung dé cap phat bo nhd chira mot phan tir co kiéu type. Lénh
thtr hai dugc dung dé cap phat mot khoi nhé (mot méng) gom céc phan tu kiéu type.
Vi du:

int * bobby;
bobby = new int [5];



trong truong hop ndy, hé diéu hanh danh chd cho 5 phén tir kiéu int trong bo nho va tra
vé mot con tro tro dén dau cia khdi nhd. Vi vay lic ndy bobby tro dén mot khdi nhd hop
1é gdm 5 phan tir int.

int

&

bobby

Ban c6 thé hoi toi 1a co gi khac nhau giira viéc khai bao mdt mang voi viéc cap phat bd
nhd cho mdt con tré nhu chiing ta vira lam. Piéu quan trong nhat 13 kich thuéc cia mot
méng phai 1d mot hang, diéu nay giéi han kich thude ciia mang dén kich thudc ma ching
ta chon khi thiét ké chuong trinh trong khi d6 cap phat b nhé dong cho phép cip phat bd
nhé trong qué trinh chay véi kich thude bét ki.

B6 nh¢ dong no61 chung dugc quan li bdi hé diéu hanh va trong cadc moi truong da nhiém
c6 thé chay mot luc vai chuong trinh ¢6 mot kha nang c6 thé xay ra 1a hét bo nhd dé cap
phat Néu diéu nay xay ra va hé diéu hanh khong thé cap phat bd nhé nhu chiing ta yéu
cau voi toan tur new, mdt con tré null (zero) s& dugc tra vé&. Vi vay cac ban nén kiém tra
xem con trd tra vé boi toan tir new co bang null hay khong:

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

}i

Toan tir delete.

Vi bo nhé dong chi can thiét trong mot khoang thoi gian nhat dinh, khi né khong can
ding dén nita thi n6 s& dugc giai phong dé co thé cap phat cho cac nhu cau khac trong
tuong lai. Pé thuc hién viéc nay ta dung toan tir delete, dang thirc cia né nhu sau:

delete pointer;
hoac
delete [] pointer;

Biéu thirc dau tién nén dugc dung dé giai phong b nhé dugce cap phat cho mot phan tur

va lénh thtr hai dung dé gidi phong mot khdi nhé gdm nhidu phan tir (mang). Trong hau

hét cac trinh dich ca hai biéu thirc 1a twong dwong mic du chiing 14 rd rang 13 hai toan tir
khac nhau.

// rememb-o-matic How many numbers do you want to
#include <iostream.h> type in? 5
#include <stdlib.h> Enter number : 75



Enter number 436
int main () Enter number 1067
{ Enter number 8
char input [100]; Enter number 32
int i,n; You have entered 75, 436,
long * 1, total = 0; 32,

cout << "How many numbers do you

n

want to type in? ";

cin.getline (input,100); i=atoi
(input) ;

1= new long[i];

if (1 == NULL) exit (1);

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

NULL la mot h?mg s6 duge dinh nghia trong thu vi¢n C++ dung dé biéu thi con tré null.
Trong truong hop hang s6 nay chua dinh nghia ban c6 thé tu dinh nghia no:

#define NULL O

1067,

Dung 0 hay nuLL khi kiém tra con tré 13 nhu nhau nhung viée dung NULL véi con trd

duoc str dung rat rong ri va diéu nay duoc khuyén khich dé gitip cho chwong trinh d&

doc hon.

B0 nh¢ dong trong ANSI-C

Toan tir new va delete 1a doc quyén C++ va chiing khong c¢é trong ngon ngir C. Trong
ngdn ngir C, dé co the su dung bd nhd dong chiing ta phai st dung thu vién stdlib.h.

8,

Chung ta s& xem xét cach ndy vi né ciing hop 1¢ trong C++ va né van con duge sir dung

trong mot s6 chuong trinh.

Ham malloc

Day 1a mot ham tong quat dé cap phat bo nhé dong cho con trd. Cau tric ctia nd nhur sau:

void * malloc (size_t nbytes);

trong d6 nbytes la s byte chiung ta mudn gan cho con tr6. Ham nay tra vé mot con tro

kiéu void=, vi vay ching ta phai chuyén d6i kiéu sang kiéu cta con tré dich, vi du:



char * ronny;
ronny = (char *) malloc (10);

DBoan ma nay cap phat cho con tré ronny mot khdi nhé 10 byte. Khi chiing ta muén cap
phat mot kh01 dir liéu c6 kiéu khac char (16n hon 1 byte) chung ta phai nhan sb phan t
mong muon véi kich thude cua chung That may man la ching ta c6 toan tir sizeof, t0dn
t0r nay tra vé kich thudc cia mot kiéu dit liéu cu thé.

int * bobby;
bobby = (int *) malloc (5 * sizeof (int));

Poan ma nay cip phét cho bobby mdt khdi nhé gom 5 s6 nguyén kiéu int, kich c& cia
ki€u dir liéu nay c6 the bang 2, 4 hay hon tuy thudc vao hé thong ma chuong trinh dugc
dich.

Ham calloc.
calloc hoat dong rat giong vdi malloc, su khac nhau chu yéu la khai bdo mau cta no6:

void * calloc (size_t nelements, size_t size);

né st dung hai tham ) thay vi mdt. Hai tham ) nay dugc nhan véi nhau dé co duoc kich
thudc tong cong cua khdi nhd can cap phat. Thong thuong tham sé dau tién (nelements)
14 s6 phan tir va tham s6 thitrc hai (size) 14 kich thudc ciia mdi phan tir. Vi du, chlng ta
c6 thé dinh nghia bobby v6i calloc nhu sau:

int * bobby;
bobby = (int *) calloc (5, sizeof (int));

Mot diém khac nhau nita gitta malloc VA calloc la calloc khdi tao tat ca cac phan tir
cua no vé 0.

Ham realloc.
N6 thay doi kich thudce ctia khoi nhé da duoc cap phat cho mot con tro.

void * realloc (void * pointer, size_t size);

tham s8 pointer nhian vao mot con tro da duge cép phat bd nhd hay mét con tro null, va
size chi dinh kich thudc ctia khdi nhé méi. Him nay s& cap phat size byte bd nhé cho
con trd. N6 ¢6 thé phai thay ddi vi vi tri cia khdi nhd dé c6 thé du chd cho kich thude
moi ciia khdi nhd, trong trudong hop nay n6i dung hién thoi cua khdi nhd dugc copy t01 vi
tri m&i dé dam béao dit liéu khong bi mat. Con tré méi tro téi kh01 nhé duoc ham tra vé.
Néu khong thé thay ddi kich thudc ctia khdi nhd thi ham s& tra vé mot con troé null nhung
tham s6 pointer va ndi dung cua nd s& khong bi thay doi.

Ham free.
Ham nay giai phong mdt khoi nhé dong da dugce cap phat bdi malloe, calloc hoac
realloc



void free (void * pointer);

Ham nay chi dugc dung dé giai phong bd nhé duge cip phat boi cac him malloc,
calloc and realloc.

Cac cau truc dir liéu.

Mot cau trac dir liéu 13 mot tap hop ctia nhitng kiéu dit liéu khac nhau dugc gop lai vai
mdt cai tén duy nhat. Dang thuc cia né nhu sau:

struct model name {
typel elementl;
type2 element2;
type3 element3;

} object name;

trong d6 model name 13 tén cia mau kiéu dir liéu va tham s6 tiy chon obj ect_name MOt
tén hop 1€ cho déi tuong. Bén trong cip ngodc nhon 14 tén cac phan tir ciia cdu tric va
kiéu cua chiing.

Néu dinh nghia ctia cau tric bao gdm tham sd model name (tuy chon), tham s6 nay tro
thanh mét té€n ki€u hop 1¢ tuong duong véi cau truc. Vi du:

struct products {
char name [30];
float price;

b

products apple;
products orange, melon;

Chung ta d3 dinh nghia ciu tric products voi hai trudng: name VA price, mdi trudng co
mdt ki€u khac nhau. Chiing ta cling da st dung tén cta kiéu cau tric (products) d¢ khai
bao ba doi tugng c6 ki€u do : apple, orange Va melon.

Sau khi dugc khai bao, products tré thanh mot tén kiéu hop 1€ giéng cac kiéu co ban
nhu int, char hay short.

Trudng tuy chon object name c6 thé nim & cudi ctia phan khai bao cau trac ding dé
khai bao tryc ti€p doi tuwong co ki€u cau tric. Vi dy, dé khai bao cac doi tuong apple,
orange Va melon nhu da lam ¢ phan trude chung ta cling c6 thé lam theo cach sau:

struct products {
char name [30];
float price;



} apple, orange, melon;

Hon nita, trong trudng hop nay tham sb model name trd thanh tuy chon. Mdc du néu
model name khong dugc su dung thi ching ta s€ khong thé khai bao thém céc doi tuong
c6 ki€u mau nay.

Mot di€u quan trong la can phan biét ro rang dau la kiéu mau cau truc, dau la doi twong
cau tric. Néu dung cac thuat nglr ching ta da sir dung vdi cac bién, ki€u mau la tén kicu
dir liéu con doi tuong 1a cac bién.

Sau khi da khai bao ba d6i twong c6 kiéu 1a mot mau céu tric xac dinh (apple, orange
and melon) chl’mg ta co thé thao tac vdi cac tru(‘mg tao nén ching. Pé lam viéc nay ching
ta str dung mot ddu chdm (.) chén & gitra tén dbi twong va tén truong. Vi dy, ching ta c6
thé thao tac véi bat ki phan tir ndo ctia cau tric nhu 1a di v6i cac bién chuén :

apple.name
apple.price
orange.name
orange.price
melon.name
melon.price

moi trudng co kiéu dir liéu tuong ing: apple.name, orange.name VA melon.name CO
ki€u char[30], Va apple.price, orange.price Va melon.price cO ki€u £loat.

Chung ta tam bi¢t apples, oranges va melons dé dén voi mdt vi du vé cac bo phim:

// example about structures Enter title: Alien
#include <iostream.h> Enter year: 1979
#include <string.h>
#include <stdlib.h> My favourite movie is:
2001 A Space Odyssey (1968)

struct movies t { And yours:

char title [50]; Alien (1979)

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

L
’

printmovie (mine);

cout << "And yours:\n ";
printmovie (yours);
return 0;

}

void printmovie (movies t movie)

{

cout << movie.title;
cout << " (" << movie.year <<
n) \nn o
4
}

Vi du ndy cho chung ta thiy cach sir dung cic phan tir cia mdt cdu trac va ban than cdu
trac nhu 1a cac bién thong thuong. Vi dy, yours.year 1a mét bién hop 1€ c6 ki€u int
cling nhu mine. title la mot mang hop 1€ vai 50 phan tir ki€u chars.

Chii y ring ca mine and yours déu dugc coi 14 cac bién hop 1¢ kiéu movie t khi dugc
truyén cho ham printmovie () .Hon nitra mot loi thé quan trong cua cau truc la chiing ta
c6 the xét cac phan tir ciia chung mot cach riéng bi¢t hoac toan bg cau triac nhu 1a mét
khéi.

Céc cau truc duogc su dung rat nhi€u dé xay dung co sé dir liéu dac biét néu ching ta xét
dén kha nang xay dung cac mang cua chung.

// array of structures Enter title: Alien
#include <iostream.h> Enter year: 1979
#include <stdlib.h> Enter title: Blade Runner
Enter year: 1982
#define N MOVIES 5 Enter title: Matrix
Enter year: 1999
struct movies t { Enter title: Rear Window
char title [50]; Enter year: 1954
int year; Enter title: Taxi Driver
} films [N _MOVIES]; Enter year: 1975
void printmovie (movies t movie); You have entered these movies:
Alien (1979)
int main () Blade Runner (1982)
{ Matrix (1999)
char buffer [50]; Rear Window (1954)
int n; Taxi Driver (1975)

for (n=0; n<N_MOVIES; n++)
{
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 0;

}

void printmovie (movies t movie)
{

cout << movie.title;

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

}

Con tro tro dén cau truc

Nhu bat ki cac kiéu dir li¢u nao khac, cac cau tric cé thé dugc tré dén bdi con tro. Quy
tac hoan toan giong nhu doi voi bat ki kiéu dir li¢u co ban nao:

struct movies t {
char title [50];
int year;

}s

movies t amovie;
movies t * pmovie;

O day amovie la mdt doi tugng co kiu movies_t Va pmovie la mdt con trd tro toi doi
tugng movies_t. OK, bdy gio chiing ta s€ dén vo1 mot vi du khéac, no s€ gidi thiéu mot
toan tir moi:

// pointers 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: ";
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;

Doan ma trén gioi thiéu mot diéu quan trong: toan tir ->. Pay 1a mot toan tir tham chiéu
chi dung ¢ dé tro ti cac cAu trac va cac 16p (class). N6 cho phép ching ta khong phai dung
ngodc mdi khi tham chiéu dén mot phan tir ciia cau trac. Trong vi du ndy chung ta st
dung:

movies->title
no co thé duoc dich thanh:
(*movies) .title

c4 hai biéu thitc movies->title VA (*movies) .title déu hop I¢ va chung déu dung dé
tham chiéu dén phan tur title cta cau trac dugc tré bdi movies. Ban can phan biét rd
rang voi:

*movies.title
nod tuong duong véi
* (movies.title)

1énh nay dung dé tinh toan gia tri dugc tré bai phan tir title ca ciu tric movies, trong
truong hop nay (title khong phai la mét con tro) no chang ¢ 'y nghia gi nhiéu. Ban dudi
day tong két tat ca cac két hop co thé dugce giita con tré va cau truc:

Biéu thirc Mo ta Twong dwong véi
movies.title |Phin tir title clia cAu tric movies

movies->title Phan tir title cua cau truc dugc tré boi (*movies) .title



movies

Gia tri dugc trd boi phan tir title cua cau

. * (movies.title)
trdc movies

*movies.title

Cac cau truc long nhau

Céc cau truc c6 thé dugc dat 1ong nhau vi vay mot phan tir hop 1€ ctia mdt cau trac cé the
la mot cau truc 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 chung ta c6 thé stir dung cac biu thure sau:

charlie.name

maria.favourite movie.title
charlie.favourite movie.year
pfriends->favourite movie.year

(trong d6 hai biéu thirc cudi cing 13 twong duong).

Céc khai niém co ban vé ciu trac duoc dé cap dén trong phan nay 13 hoan toan gidng véi
ngdn ngit C, tuy nhién trong C++, ciu trac da duoc md rong thém céc chirc ning ctia mot
16p voi tinh chat dic trung 14 tit ca cac phan tir ciia né déu 1a cong cong (public). Ban s&
c6 thém cac thong tin chi tiét trong phan 4.1. Lép.

Trong bai trudce ching ta da xem xét mot loai dir liéu dugc dinh nghia bdi nguoi dung
(nguoi 1ap trinh): cau trac. Nhung c6 con nhicu ki€u dir li€u ty dinh nghia khac:

Tw dinh nghia cac kiéu dit liéu (typedes).

C++ cho phép chiing ta dinh nghia cac kiéu dir liéu ctia riéng minh duya trén cac kiéu dir
liéu da cd. Bé co the lam viéc d6 ching ta s€ st dung tir khod typedef, dang thuc nhu
sau:


http://www.diendantinhoc.net/tute/laptrinh/c/cpp-nmthang/bai4_1.htm

typedef existing type new_type name ;

trong d6 existing type la mdt ki€u dir liéu co ban hay bat ki mdt kiéu dir liéu da dinh
nghia va new type name la tén cua kicu dir liu moi. Vidu

typedef char C;

typedef unsigned int WORD;
typedef char * string t;
typedef char field [50];

Trong truong hop nay ching ta di dinh nghia bdn kiéu dir liéu méi: ¢, WoRD, string t
VA field kiéu char, unsigned int, char* kiéu char [50], chiing ta hoan toan c6 thé st
dung chiing nhu 1a cac kiéu dir liéu hop 1é:

C achar, anotherchar, *ptcharl;
WORD myword;

string t ptchar2;

field name;

typedef c6 thé hitu dung khi ban muén dinh nghia mot kiéu dir liéu dugc dung lap di lap
lai trong chuong trinh hodc kiéu dir liéu ban muén dung co tén qua dai va ban mudn nd
c6 tén ngan hon.

Union

Union cho phép mot phan bd nhé c6 thé duoc truy xuat dudi dang nhiéu kiéu dir liéu
khéc nhau mac du tat ca chiung déu nam cung mot vi tri trong bo nhd. Phan khai bao va
st dung n6 tuong tu véi cau trac nhung chirc nang thi khac hoan toan:

union model name {
typel elementl;
type2 element2;
type3 element3;

} object name;

TAt ca cac phan tir ciia union déu chiém cting mot chd trong bd nhé. Kich thude cia no 1a
kich thudc cua phan tir I1én nhat. Vi du:

union mytypes t {
char c;
int i;
float £;
} mytypes;

dinh nghia ba phan tir
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mytypes.c
mytypes.i
mytypes.f

moi phan tir c6 mét kiéu dir licu khac nhau. Nhung vi tat ca chiing déu nam cung mot cho
trong bd nhd nén bat ki sy thay d61 nao do1i véi mot phan tur s€ anh hudng toi tat ca cac
thanh phan con lai.

M0t trong nhirng cong dung cua union la dung dé két hop mot kiéu dir liéu co ban véi
mdt mang hay cac cdu trac gdm cac phan tir nho hon. Vi du:

union mix t{
long 1;
struct {

short hi;
short lo;
}oss
char c[4];
} mix;

dinh nghia ba phan tir cho phép chung ta truy xuat dén cing mot nhoém 4 byte: mix. 1,

mix.s VA mix.c Ma chung ta co thé sir dung tuy theo viéc chung ta mudn truy xuat dén
nhdm 4 byte nay nhu thé ndo. Toi dung nhiéu kiéu dir liéu khac nhau, mang va cau tric
trong union dé ban c6 thé thay cac cach khic nhau ma chung ta c6 thé truy xut dir lidu.

mix

mix.l

mix.s.hi " mix.s.1lo

mx.c] =~ mx.ciil = mx.cl2l = mx.ci3]

Cac unions vo danh

Trong C++ chl'mg ta co thé sir dung cac unions vo danh. Néu chung ta dit mot union
trong mot cau trac ma khong dé tén (phan di sau cap ngodc nhon { }) union s& tr¢ thanh
vO danh va ching ta co thé truy xuat truc tiép dén cc phan tir ciia né6 ma khong can dén
tén cuia union (co can cling khong dugc). Vi du, hdy xem xét sy khac bi¢t gitra hai phan
khai bdo sau day:

union union vo danh
struct { struct {
char title[50]; char title[50];
char author[50]; char author[50];
union { union {

float dollars; float dollars;



int yens; int yens;
} price; ) 8
} book; } book;

Su khéc biét duy nhit giita hai doan mé nay 1 trong doan ma dau tién chung ta dat tén
cho union (price) con trong cai thir hai thi khong Khi truy nhap vio cac phan tir
dollars VA yens, trong truong hop thir nht chung ta viét:

book.price.dollars
book.price.yens

con trong truong hop thir hai:

book.dollars
book.yens

Mot lan nira toi nhic lai rang vi né 1a mot union, hai trudng dollars VA yens déu chiém
cung mdt cho trong bd nhd nén chiing khong thé giir hai gia tri khac nhau.

Kiéu liét ké (enum)

Kiéu dir liéu liét ké dung dé tao ra cac kiéu dir liéu chira mot cai gi d6 hoi dic biét mot
chut, khong phai ki€u so hay kiéu ki tu hodc cac hang true va false. Dang thirc cia nd
nhu sau:

enum model name {
valuel,
valueZ2,
value3,

} object name;

Vi du, ching ta c6 thé tao ra mét ki€u dir li¢u mdi c6 tén color dé€ luu trir cac mau voi
phan khai bao nhu sau:

enum colors t {black, blue, green, cyan, red, purple,
yellow, white};

Chu ¥ rang chang ta khong sir dung bat ki mot kiéu dit liéu co ban nao trong phan khai
bao. Ching ta da tao ra mdt kiéu dit liéu m&i ma khong dya trén bat ki kiéu dit liéu nao
c6 san: kiéu color_t, nhitng gia tri c6 thé cua kiéu color t dugc viét trong cip ngoic
nhon {}. Vi du, sau khi khai béo kiéu liét ke, biéu thirc sau s& 1a hop 1¢:

colors t mycolor;

mycolor = blue;
if (mycolor == green) mycolor = red;



Trén thyc té kiéu dir liéu liét ké duoc dich 13 mot sb nguyén va cac gia tri ciia né 1a cac
hang s6 nguyén dugc chi dinh. Néu diéu nay khéng dwoc chi dinh, gia tri nguyén twong
duong voi phan tir dau tién 1a 0 va cac gia tri tiép theo cir thé tang 1én 1, Vi vay, trong
kiéu dir liéu colors_t ma chung ta dinh nghia & trén, white tuong duong vdi 0, blue
twong duong voi 1, green twong duong voi 2 va ¢t tiép tuc nhu thé.

Néu chang ta chi dinh mdt gia tri nguyén cho mot gia tri nao dé cua kiéu dir lidu liét ké
(trong vi du nay la phan tu dau ti€n) cac gia tri tiép theo s€ la cac gia tri nguyén ti€p theo,
vi du:

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

may, june, july, august,

september, october, november, december}
y2k;

trong truong hop nay, bién y2k c6 kiéu dir liéu liét ké months_t CO thé chira mot trong 12
gia tri tur january dén december va tuong duong véi cac gia tri nguyén tir 1 dén 12,

khong phai 0 dén 11 vi chung ta d3 dat january bang 1
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