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1. Biéu thUc
Biéu thirc dwoc tao thanh tir nhirng thanh to
nhw di¥ liéu va toan tur.
D{¥ liéu c6 thé chira trong bién hoéc hang.
Toan ttr trong cac ngén ngir lap trinh co
cung y nghia nhuw trong toan hoc
MOt bi€u thire trong C/C++ la su két hop cla
cac thanh phan nhu toan ttr, hang, bién, va
ham c6 tra vé gia tri.
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2. Kiéu di¥ liéu (data types)
C/C++ c6 5 kiéu di¥ liéu co so:
ky tw (char),
s6 nguyén (int),
so thuc (float),
sO thuwe c6 dd chinh xac gap dbéi(double),
ki€u vo dinh (void).

5/4/17



2. Kiéu di¥ liéu (data types)

Kich thuéc cta kiéu int [a 16 bits (2 bytes)
trén moi truong 16-bits, va 32 bits (4 bytes)
trén moi trirong 32-bits. Noi chung, tuy
thudc moéi trwong, kich thuéc clia kiéu int
co thé khac nhau.

Chuan C chi ra pham vi t6i thi€u ctia kiéu
di¥ liéu sb thuc (float, double) l1a 1E-37
dén 1E+37.

Kiéu void dung dé khai bao ham khong tra
vé gia tri hoac tao nén cac con tré tong
quat (generic ppinters).



Kiéu dir ligu

Kich thudc

Pham vi toi thiéu

bdng bits
char 8 -127 to 127
unsigned char 8 010 255
signed char 8 -127 to 127
nt 16 or 32 -32.767 to 32,767
unsigned int 16 or 32 [ to 65,535
signed int 16 or 32 gidng nhu int
short int hodc short 16 -32.767 to 32,767
unsigned short int 16 [ to 65,535
signed short int 16 g1ong nhu short int
long int hodc long 32 -2, 147 483,647 to 2,147 483 647
signed long int 32 g1ong nhu long int
unsigned long int 32 0to 4,294 967295
float 32 Bé chinh xac la 6 ky so
double 64 B chinh xac la 10 ky so
long double 80 B chinh xac la 10 ky so
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3. Cac dinh danh (Identifier names)

Trong C/C++, tén clia cac bién, hang, ham,...
duwoc goi la dinh danh. Nhirng dinh danh nay
coO thé la 1 hoac nhiéu ky tw. Ky tw dau tién
phai la mot chir cai hoac dau _ (underscore),
nhirng ky tw theo sau phai la chir céi, chir s6,
hoac dau . Sau day la nhirng dinh danh dung

Diing Sai Dinh danh khong duorc trung vOi cdc
count lcount ttr khoa (keywords) va khong nén co

.':l.‘ | \ A , N o N rd
st mlthere cung tén nhW cdc ham thw vién cua
high balance high._balance  C/C++

C/C++ phan bigt ky tu HOA va thuomg. Vi vay, count, Count, va
COUNT la 3 danh dinh khac nhau.
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4. Tir khoa (keywords)

La nhirng tr da dwoc danh riéng b&i ngbn
nglr lap trinh cho nhirng muc dich riéng cua
né. Khong duoc dung tir khoa dé dat tén cho
nhirng dinh danh nhw bién, hang, ham, ... Tat
ca cac tr khoa trong C/C++ déu la chir thub’ng
(lowercase). Sau day la danh sach cac tw
khda cua C/C++:

auto break | case char | const continue | default | do
double | else enum | extern | float for anto it

Int long register | return | short signed | sizeof | static
struct | switch | typedef | umion | unsigned | void volatile | while
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5. Bién (variables)

Mot bién la dinh danh cua mét vung
trong b6 nh& dung dé gitr mot gia tri ma cé
thé bi thay doi b&i chwong trinh. Tat c&
bién r.haJ_dJ.zac_khaJ_haﬂ_m.LTc khi duwoc sir
dun type variableNames ng quat EX

spe: phdi 12 mOt trong céic ki€u dr li€u hop 1€.

variableNames: tén cUa mOt hay nhi€u bi€n phan céch
nhau b&i dau phay.

Ngoai ra, ta c6 th€ vUlra khai bdo vUra khéi tao gié tri ban
dau cho

type varNamel=value, ... , varName n=value;
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Vi du:

Pt i

&
— —_— - F

{// knhai baoc 2 bién i, -

[

short 1

- e
i e

-lIF r
i

i
/f khali bao

float markl,

knai hdo bién ch kiéu

4 bien kieu float, gan

markZ, marki, average
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Lwu y: Khi khai bao bién néu khéng cung
cap gia tri kh&i tao thi gia tri cua bién la
chwa xac dinh. Do do, viéc dung nhirng
bi€n nay trong cac biéu thirc l1a vd nghia.
Bién dwoc khai bao tai ba noi: bén trong
ham, trong dinh nghia tham sé cua ham,
va bén ngoai tat ca ham. Nhirng bién nay
duoc goi lan lwot |a bién cuc b, cac
tham so hinh thire, va bién toan cuc.
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6. Bién cuc bd (local variables)

khal
cac
khoi
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pao bén trong mot ham.

oi,é'n cuc bo chi dwoc tham chiéu dén mot
pat dau v&i dau { va két thac véi dau }.

tai trong khi khoi chira né dang thuwc thi

va bi huy khi khoi chira n6 thuwe thi xong.
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6. Cac tham s6 hinh thirc (formal parameters)
Néu mdt ham c6 nhan cac doéi s6 truyén vao ham thi
n6 phai khai bao cac bién dé nhan gia tri ctia cac doi
s khi ham duwogc goi. Nhirng bién nay goi la cac
tham so hinh thirc. Nhirng bién nay duoc doi xur
gibng nhu cac bién cuc bd khac duoc khai bao trong
ham. Vi dl_JZ from, to: 2 tham s6 hinh thirc

total: bién cuc b6 cua ham sum.

int total=0;
for(int i=from ; 1<=to ; 1+4+) total +=1;
return total; i- khai bao trong cau truc lap for

nén no la bi€n cuc bd chi ton tai
trong cau truc for
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6. Bién toan cuc (global variables)

Bién toan cuc cé pham vi la toan bd chuong
trinh. Do dé, tat ca cac Iénh c6 trong chuong

trinh déu coé thé tham chiéu dén bién toan cuc.
Value, of gvVar= 10Q .

‘Biérrtodnccticduoc khai haer heb.agoRitabsa
‘haimsKhao sat chuong triftfesigereased. gvar= 100

wold maini)

cout << Alue of gVar= << gWar
Tnocrease
cout << After Increased gQWar= << gWar
decrea=ze
cout << After decreased gwWar= << gWar
vold Increase
[ gwWwar = gwvar + 1
old decreaze
gWar = gwvar
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6. Tlr Khoa const
Gia tri ciia bién thay doi trong subt qua
trinh thuc thi chwong trinh. Bé gia tri cla
bi€n khong bi thay doi, ta dat truéc khai bao
bién tir khda const. Tt khi bién da co gia
tri, gia tri nay sé khong bao gi& bi thay doi
b&i bat ky Iénh nao trong chwong trinh.
Théng thuong ta dung chir HOA dé dat tén
cho nhirng bién nay.

Vi du: khai bao hang nguyén MAX cé gia tri
100

const int MAX = 200"
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VI1.6. Hang chuoi ky tw (string constants)
C/C++ cung cap moét loai hang khac goi 1a
chuoi. MOt chudi la mot tap cac ky tw
dwoc bao quanh bai cap dau nhay doi

. Vi du, "This is a string" la m6t chudi.
Luu y phan biét hang chudi va hang ky tu.
Mot hang ky tw la mot ky tw bao quanh boi
cap dau nhay don ‘. Do d9, 'a' la hang ky
t nhwng "a" 1& hang chuoi

5/4/17
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V.7. Hang ky tw dac biét (escape
sequences)

C/C++ c6 nhitng hang ky tw d&c biét ma
khong the bleu dlen nhu nhung hang ky tLr

th

ES

Ct

Y nghm

Lui sang tra1 1 ky tu

Vé ddu dong

Sang dong moi

Xuong dong

Tab theo chiéu ngang

Déau nhay doi

Dau nhav don

Null

Dau \

Tab theo chiéu dung

(Canh bao

Dau ho

Hang bat phan (vor N la mot hang bat phéan)

Hang thap luc phan (va1 N la mot hang thap luc phan)

la
ach
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#include <iostream.h> E?E£’?Ei//

volid maini(void)
- Ttems: & /
cout <<"Items:\n"; ItaﬂL‘//
o - - I Dutput Item 2
cout <<"\tIteml\n”;
T o Ttem3
cout <<“\tItemZ\n"; o
cout <<"\tItem3\n"; //
tab
'IIII_t
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VI Toan twr (operators)

C/C++ c0O bon loai toan ttr: s6 hoc
(arithmetic), quan hé (relational), luan ly
(logical), va bitwise.

VI.1. T variableName = expression;

variableName: Tén bién
expression: Bi€u thirc
Lwu y: phia bén trai dau bang phai la mot bién hay con
trd va khong thé 1a ham hay hang.
Vi du:
total = a + b + ¢ + d;
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VI.2. Chuyén doi kiéu trong cau |énh gan
Khi nhi*rng bi€n ctia mot ki€u két hop voi
nhirng bi€n clia mot ki€u khac thi moét sw
chuyén doi ki€u xay ra. 86i v&i cau lénh
gan, gia tri clia biéu thirc bén phai dau
bang duoc tw dong chuyén thanh kiéu dir

int 1=100; 1 tral dau bang.

double d = 123.45%; i€ co gia tri 1a 123 vi 123.456 sé tu dOng
v chuy&n thanh sO nguyén nén bj cat bo phan
i = d; thap phan. SU chuyé&n d0i ki€u nay goi 1a

chuyén d6i ki€u bi mat mat thong tin.

thi d s€ c6 gid tri 1a 100.0. SU chuyén d6i ki€u nay goi
1a chuyén doi ki€udghping mat mét thong tin. 19



Tom lai, khi chuyén doi ki€u ttr kiéu div liéu cd mién gia tri nho
sang ki€u d{r li€u c6 mién gid tri 16n hon thi viéc chuyén doi
ki€u nay 12 an toan vi khong bi mat mat thong tin. Th(I tu ting dan
tU ki€u dit li€u c6 mién gi4 tri nh® dén ki€u d{ liéu c6 mién gid
tri 16n 1a:
char =2 int = long - float = double.

Khi chuyé&n d6i ki€u dit li€u cé mién gi4 tri 16n sang ki€u d{r
li€u c6 mi€n gid tri nhd hon thi vi€éc chuy€n d6i ki€u nay 1a
khong an toan vi c6 th€ mat mat thong tin. Th( tu’ gidm dan tuUr
ki€u d(t li€u c6 mién gi4 tri 16n dén ki€u dir li€u c6 mién gi4 tri
nhO 1a;

double > float > long = int = char.
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Vidu:

int 1 = 100;

long 1 = 200;

float £ = 123.45¢f;
double d = 1.2345¢789;

Khao sat cac lénh gan sau:

int
:-_|.=

I‘[‘_=

I,

1
i
i

i

long m; fleoat p; double g;

+ 1 + £ + d;
+ 1 + £ + d;
+ 1 + £ + d;

+ 1 + £ + d;

AR
HoA2)
FfA3)
Slo4)
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VII. Cac toan t&r s6 hoc
(arithmetic operators)

Cac toan tir s6 hoc gom: + (cbng), - (trw), *

(nhan), / (chia), va % (lay phan du cua phép chia
nguyen).

Khi tlr s6 va mau so cla phép chia la so nguyén
thi d6 la phép chia nguyén nén phan du cua

phép chia nguyén bj cét bo.

Vi du: 5/2 thi két qua la 2.

Toan tir lay phan duv % (modulus operator) chi

ap dung vai sd6 nguyén va tra vé phan duw.

Vi du: 7%2 thi kétgua la 1. ’



Toan t&r ++ va -- (increment and
decrement operators)

C/C++ c6 hai toan ttr rat thuong dung la +
+ va --. Toan t&r ++ cdng 1 dén toan hang
cla no va toan tw -- thi trir 1 tir toan hang
cua no.

Vidu:

x++; // tuong duong x

x + 1;

w = 1;

x--; // tuong duong x
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Vidu: Khao sat doan lenh sau
int x = 100;

int n,m;

Néu thuc hién lénh:

n=++x + 1; // n s& cé gia tri la 102 (1

La—

Néu thuc hién 1énh:

n =x++ + 1; // n sé& cé gid tri 1la 101

3

Sau khi 1é€nh (1) hay (2) dugc thue thi thi x ¢é gia tri 1a 101

5/4/17
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Toan twr quan hé & luan ly

(relational & logical operators)
Toan tir quan hé lién quan dén su
guan hé cua hai gia tri. Toan tir luan ly
lién quan dén suw ndi két cua nhirng
guan he.
Cac biéu thirc ma dung toan t&r quan
hé va toan tir luan ly dwoc dinh tri la
true (dung) hoac false(sai). Trong
C/C++, gia tri O (zero) duoc xem la
false va gia tri khac O (non-zero) duoc

xem la true.
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Cac toan tu quan hé gom:

Toan tw Y nghia
> L&n hon
>= LONn hon hay
< Nhé hon
<= Nhé hon hay
] ~y A
== Bang (cd 2 da
= Ehdng bang

Vi du vé toan tr quan heé:
100 <200 // true

200 == 300 // false

300 =400 // true

400 == 500 // talse

o4/ L/




CA4c toan ttr vé luan ly:

Operator Action Y nghia

& & AND Va

| | OR Hodc | A5

: NOT Phu dinh

Bang chan tr1 cua cac toan tu luan ly
L q p&& q Pl 'p
0 0 0 0 1
0 1 0 1 I
| I I l 0
1 0 0 1 0

5/4/17

27



Ca hai toan ttr quan hé va luan ly c6 do
wru tién thap hon toan tir sé hoc. Trong
moOt biéu thirc c6 thé cd nhiéu loai toan tir,
thr tw dé dinh tri biéu thirc dwa vao do wu
tién cla toan tlr. D& thay doi thlr tw dinh tri
D0 uu tién cua toan tir quan hé va luén Iv: ép dau ngoéc

Cao nhat

- 2= <=

—_— =

&&

Thap nhat

5/4/17

irc sO hoc.
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Vi du: biéu thire (1059 && 8!=7) | (6<=5 | 5>4) duoc dinh tr1 nhu sau:
(109 && 81=7) && (6<=5 || 5>4)

I e

0 1

’ !

1 1

] true
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Toan t&r ? (? operator)

Toan tir ? la mot toan tir ba ngdi do do co ba
toan hang. Dang téng quat cla toan tir ? la:
Expl ? Expl : Exp3;

Expl, Exp2, va Exp3 la c4c bi€u thlc. Todn tU ? 1am viéc nhu
sau: dau tién Expl dugc dinh tri. N€u két qua 12 true thi Exp2
duoc dinh tri va gid tri cla né trd thanh gi4 tri cUa cd bi€u thic.
Néu Expl 1a false thi Exp3 dugc dinh tri va gid tri cUa né trd
thanh gid tri cUa ca bi€u thlc.

Vidu:
= = 10;
v = x>9 7 100*x : Z200%x=;
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Toan tr sizeof

sizeof la toan tir mot ngdi ma tra vé sb
byte ctia kiéu di¥ liéu chiém trong bd nho.
Moi méi trvong (hé diéu hanh, loai

CPU, ...) dung s6 byte khac nhau cho moi
ki€u di¥ liéu. Dang tbng quat clla toan ttr

g|7zenf -
sizeof (operand)

operand: co thé la tén kieu dr hiéu, bién, biéu thuc.

5/4/17
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Vidu sau cho biét so byte
sinclude <1o0stream.h>
vol1d main(wvoid)

cout <<"51ze of data types:\n

1ze of char = " <K
ze 0f unsigned cha

e

cout <<"
cout <<"
cout <<"
cout <<"
cout <<"

(]

Cre Lo
| S

ze of signed char
ze of int
zeé 0f unsigned int

(]

cout <<"31ze of signed int =
cout <<"S1ze of short = " <<

]

cout <<"31ze of unsigned sho

(]
S|

[
§

couf << of signed short

cout <<"31ze of long = " <X

cout <<"51ze of unsigned lon

cout <<"31ze of signed long

cout <<"Size of floa

cout <<"31ze of double = " <
<

]
]
m

cout <<"Size of lon

cua mo1 kiéu dir héu

i
sizeof (char] << ™ bytes\n";
r =" << sizeof(unsigned char) << ™ bytes\n";

" €< szizeof (signed int) << " bytes\n";
1zeof(short) << ™ bytes\n";
rt = " <<sizeof (unsigned short)<< ™ bytes\n";

-

< s1zeof(double) << ™ bytes\n”;
= " << sizeof(long double] << ™ bytes\n";

5/4/17
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Két qua khi thuc hién chuong trinh trén:

*DAExamples\sizeof exe®

ize of data types: i
ize of char = 1 bhytes e
ize of unsigned char = 1 bytes s
ize of signed char = 1 hytes

ize of int = 4 bytes

ize of uns1gn=d 1nt = 4 hytes

ize of s1gned int 4 hytes

ize of short = 2 hyte

ize of uns1gned short = 2 hytes

ize of signed short = 2 bytes

ize of long = 4 hytes

ize of unsigned long = 4 bytes

ize of signed long = 4 bhytes

ize of float = 4 hytes

ize of double = 8 hytes

ize of long double = 12 hytes

ress any key to continue . . .

i
L
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Toan t&r dau phay (comma

Oe4it@gomma budc cac biéu thirc cuing
v@i nhau. Biéu thirc bén trai ctia toan ttr
comma luon luon duwoc dinh tri nhu void,
biéu thirc bén phai duoc dinh tri va tré
thanh qgia tri ciia biéu thirc. Dang tong quat
Cfla tc (exp 1, exp 2, ..., exp n)

Céc bi€u thUc dugc dinh trj tU trai sang phai, bi€u thlc culi
cung (exp_n) duQc dinh tri va tr® thanh gi4 tri cUa toan b0

Vidu:

X = (y=3, yt+t1l);

Pau tién v duoc gan gia tri 3 va roi x duoc gan gia tri v+1 1a 4.
5/4/17
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Bang tom tit do wu tién cua cac toan tw

Cao nhéat () [] -> :
! ++ == (type) * & sizeof
* %
+ -
<< >>
< < > o=
= |
&
F
|
&5
| |
.
= += -— * = f: g=

Thap nhat

5/4/17
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Bi€u thirc (expressions)

MOt bi€u thirc trong C/C++ la suw két hop
clia cac thanh phan nhu toan tlr, hang,
bién, va ham cé tra vé gia tri.

Thir tw dinh tri chia biéu thirc tay thudc
vao do wu tién cla cac toan ttr. Do do, dé
vi€t biéu thirc ré rang va thwe hién viéc
dinh tri ding theo yéu cau cua lap trinh
vién ta nén dung cap dau ngoac tron () dé
bao quanh cac biéu thirc con cla biéu

thirc.
5/4/17
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Vidu: Dinh tr1 biéu thie sau: result=x* y-z % 10 + w/2;

result =x *v-z % 10 + w/2

]

2

3

Ln

result = (x *vy) - (z % 10)

+ (w/2);
5/4/17

37



Chuyén doi kiéu trong cac biéu

tphl cac hang va bién clia nhirng ki€u khac
nhau ton tai trong mot biéu thirc, gia tri cla
ching phai dugc chuyén thanh cung kiéu
trudc khi cac phép toan gitra chung duoc
thwe hién. Trinh bién dich sé thuc hién viéc
chuyén ki€éu (convert) tv ddng dén ki€u cla
toan hang co kiéu l&n nhat. Viéc chuyén kiéu
nay goi la thang cap ki€u (type promotion).
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Vidu:
char ch;
int 1;
float f;
double d;

result = (ch/i) + (£*d) - (£+i);

| | |
int double float
it double float
double
|
double
double

5/4/17 39



Ep kiéu (casting)
Casting dung dé ép mot biéu thirc thanh
mot ki€u theo y mudn cla lap trinh vién.

[)Eftgpejexpressiun hogc type(expression)

\ 4 [ | 7

type: 12 tén mOt ki€u d{r liéu hop 1€.
Vidu

float result;

result = 7/2;

Do 7/2 la phép chia nguyén nén két qua khdéng c6 phan thap
phan. Sau Iénh trén result co gia tri la 3.
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&€ phép chia trén la phép chia s6 thuc du rang
toan hang c6 ki€u nguyén ta thwc hién ép ki€u tor
s hodc mau s6 hodc ca hai. CAc cach viét sau sé
cho cung két qua:

result = (float)7/2;
result = 7/ (float) 2;
resnult = (fleoat) 7/ (fleoat) 2;
result = fleat(7)/fleoat(2);

5/4/17
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Dang viét tat clia cau lIénh gan
(shorthand assignments)

CA4c dang viét tat clia cau Iénh gan voi

cac toan tr s6 hoc gbm +=, - =, *=, /=, va
%=. Nhirng Iénh cb dang:
variable = variable operator expression;

variable: Tén bién
operator: Toan i sé hoc (+, -, *, /, %)

expression: Biéu thirc

co thé duoc viét dudi dang ngin gon hon nhu sau:

variable operator= expression;

~rE N F e
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Vidu:

X = X
X = X
X = X
£ = X
£ = X

I

5/4/17
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Bai tap:
QBéli 1: Nhap vao ban kinh r ciia duwong

tron. Tinh va xuat ra chu vi, dién tich cula
duwong tron t

N

5/4/17
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r, p, s bién.
Kiéu di¥ liéu: int, float, double?

#include <iostream.h>
#include <conio.h>
const float pi=3.14
volid main()

{

float r,p,s;

cout<<”Nhap vao ban kinh hinh tron”; cin>>r; // nhap r
p=r*2*pi; // cbng thtc tinh hinh tron

s=pi*r*r; // cong thuc tinh dien tich

cout << “Chu vi hinh tron " << r ; // Xuat chu vi hinh tron

cout << “Dien tich hinh tron " << s; // Xuat dien tich hinh tron

5/4/17
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