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NOi Dung

* Phép toan gan
e DO wu tién va thu tv tinh toan

NNL — Khoa Toan Tin PHKHTN



D{ Liéu va Kiéu D Liéu

Thong tin la tin tic (information) dwoc thong
bdo, n6 cho ta biét mot diéu gi do.

D@ liéu (datum, data) la théng tin dudi dang
ky hiéu, chit viét, hinh anh, &m thanh...

Mot kiéu diF liéu |a mot biéu dién cu thé mot
khai niém trong thuc té.

MOt kiéu di¥ liéu duwoc dac trung boi kich
thworc va cdch sw dung.



D{ Liéu va Kiéu D Liéu

e Kiéu c6 san (built-in data types) dwoc cung cap
san trong ngdn ngit lap trinh, thuwdng 1a cac

Kiéu co ban.

e Ki€éu co ban cd san trong C bao gdm cdc loai:

i€u sd nguyén, so thuec, ky tu,...

* Bi€n va hang la cac déi tuwong dit liéu co ban
trong mot chwong trinh.




D{ Liéu va Kiéu D Liéu

* Bién va hang phai dwgc dat theo dung quy
uwoc dat tén trong C.

* Tén hop lé trong C duoc tao boi chit cai va chi
s, chi¥ s6 bao gdm cac ky tu trong bang mau
tw va them dau gach dudi “ 7, tén phai bat
dau bang ky ty va khéng duoc phép trung voi
tw khoa.

o Ttr khoa (keywords) la cac tir danh riéng cua C.



auto double int struct
preak else long switch
case enum register typedef
char extern return union
const float short unsigned
continue for signed void
default goto sizeof volatile
do if static while

Tt khoa trong C
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Kiéu D{ Liéu trong C

e Ngbn ngit C chi cd mdt sb it kiéu dir liéu co ban:
char Kich thwdc 1 byte, biéu dién khai niém ky tu.
int Biéu dién khai niém sé& nguyén cé dau, kich

thwdc bang mot tir may.
float sOthuwc dau cham dong don.
double s6thucdiducham dong kép

e char cling |a kiéu nguyén va int cling cé thé
dung nhu ky tu.



Kiéu D{ Liéu trong C

* Ngbn ngl* C con co cac tir khoa bd nghia ap
dung cho cac kiéu trén, bao gém short, long,
signed, unsigned di kém v&i cac kiéu trén.
short int a, b;
long int number of students;
unsigned 1nt u;

 short, long dapdungchokiéu int.
* signed ap dung cho char va int.
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Type

char

unsigned char
signed char

int

unsigned int
short

unsigned short
long

unsigned long

?

° I\’
Kieu
Storage size
1 byte
1 byte

1 byte

2 or 4 bytes

2 or 4 bytes
2 bytes
2 bytes
4 bytes

4 bytes

D{ Li€
Ieu

Value range

-128 to 127 or D to 255

0 to 255

-128 to 127

-32,768 to 32,767 or -2,147,483,648 o
2,147,483,647

0fo 65,535 0r0to4,294,967,295
-32,768 to 32,767

0 to 65,535

-2,147,483,648 to 2,147 483,647

0 to 4,294,967,295

Kiéu nguyén trong C

e Luwruy: Kiéu nguyén cé thé bj tran so.
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Kiéu D{¥ Liéu

Type Storage size Value range

float 4 byte 1.2E-38 to 3.4E+38
double 8 byte 2.3E-308 to 1.7E+308
long double 10 byte 3.4E-4932 to 1.1E+4932

Kiéu thuc trong C

Luu y:

Kiéu thuc cd thé bi tran so.
Kiéu thuc cd sai s6

NNL — Khoa Toan Tin PHKHTN

Precision
& decimal places
15 decimal places

19 decimal places

Phép todn sizeof cho biét kich thudc kiéu dit liéu
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Cau hoi

e Tai sao ki€u nguyén cd thé bj tran so.
* Tai sao sO thuc co sai so.

e Lay mdt sé thuc (ki€u float) kh&i ddong bang 1
roi chia doi lién tiép 100 lan, sau d6 nhan doi
trd lai 100 1an. Két qua thu duoc la bao nhiéu.



Khai niém biéu thirc

« MOt biéu thire (expression) la su két hop cla
cac hang, bién, phép toan, phép goi ham dé
cudi cung rut ra duwgc mot két qua duy nhat
goi la két qua cla biéu thirc.

e Biéu thirc cé kiéu tra vé, ta co thé cé biéu thirc
nguyén, biéu thirc thuc, biéu thic chuoi.



Hang

e Hang la dai lvong cé gid tri khéng thay doi
trong sudt qua trinh thuwc hién chuong trinh.
* Trong C cé thé cé hang thuc sy va hang ky
hiéu.
e Hang nguyén:
1235, Ox1EZ2, 045
#define MAXLINE 100

const 1nt zero = 0;
421L, Ox12AFL, 50UL



Hang

* Hang thuc:
1235.21£, 3218.F, le-"/f
213.12, 0.002 .07
1.23e-5, 1.22e8
#define PI 3.1415926

e Hang ky tu:
‘x’, ‘A, ‘\n’, “\x1lb’, ‘\t’
#define ESC ‘\xlb’
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Hang

\a | alert (bell) character ‘ \\ backslash

\b | backspace ‘ \? question mark

\f | formfeed ‘ \' | single quote

\n |[newline ‘ LB double quote

\r |carriage return ‘ \ooo | octal number

\t | horizontal tab ‘ \xhh | hexadecimal number

\v

vertical tab

Escape Sequences trong C
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Bién
 Bién la dai lwong co thé thay déi gid tri trong

qgua trinh thuwc hién chuong trinh.

* Bién trong C phai dwoc khai bao trudc khi
dung.



Khai bao

* Khai bao la gidi thiéu ra mot tén va cac thong
tin di kem theo tén do.

e Khai bdo bién gidi thiéu tén bién va kiéu cla
bién.

* Bién phai dugc khai bao truwdc khi dung.
int lower, upper, step;

char c;



Khai bao

e Co thé khdi dong bién khi khai bao:
char esc = "\x1b';
int 1 = 0;
int limit = MAXLINE+1;
float eps = 1.0e-5;
e Cé thé qui dinh gid tri cia bién khdong duwoc
phép thay doi:
const double e = 2.71828182845905;



Phép toan

MOt phéep toan la mot ky hiéu ma nd thao tac
trén di¥ liéu.

D{r lieu dugc thao tac goi la toan hang.

Phép toan cd thé hai ngdi (cd hai todn hang)
noac mot ngodi (mot toan hang).

Trong C c6 mot phép toan dac biét ? : |a
phép toan 3 ngoi.



Phép toan s hoc

e Phép todn s6 hoc la mot phép todn cho két qud thudc kiéu sb
(thwe hodc nguyén). Cac phép toan s6 hoc trong C bao gom:
+, -, *, / va%.

* Phéptodn *, / cé cung d6 wu tién, cao hon cac phép toan +, -
cling co cung do wu tién.

* Viduvé phép todn %:

if ((year $ 4 == 0 && year % 100 != 0) || year % 400 == 0)

printf ("%$d is a leap year\n", year);

else

printf ("%$d is not a leap year\n", vyear);

NNL — Khoa Toan Tin PHKHTN

22



Operator

%

Phép toan so hoc

Meaning of Operator

addition or unary plus
subtraction or unary minus
muiltiplication

division

remainder after division( modulo division)
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Vi du minh hoa phép toan sé hoc

// T Program to demonstrate the working of arithmetic operators
#include <stdio.h>
int main()

{
int :a =9,b = &, €3
c = at+b;
printf("a+b = %d \n",c);
¢ = a+h;
printf("a-b = % \n",c);
c = a*b;
printf("a*b = %d \n",c);
c=a/b;
printf("a/b = %d \n",c);
c=a%b;
printf("Remainder when a divided by b = %d \n",c);
return 8;

¥
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Vi du minh hoa phép toan sé hoc

Output
E+tl =% 13
a-bh = 5
a*h = 36
altlb = 2

Remainder when a divided by b=1

NNL — Khoa Todn Tin BPHKHTN 25



Phép toan quan hé

Phép todn quan hé cho két qua so sanh hai biéu thirc (s6).
Cac phép toan quan hétrongCla: <, >, <=, >=, ==,
[—

Cac phéptoan: <, >, <=, >= cocungdd uvu tién va cao
hon hai phép toan ==, !=

Cac phéptoan: <, >, <=, >= cocungdd vu tién va cao
hon hai phép toan ==, !=

C khéng cé kiéu boolean nhu pascal, mot biéu thirc cé két qua
khac O dwgc xem la dung, bang 0 dwogc xem la sai.
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Phép toan quan hé

Operator

Meaning of Operator

Equal to

Greater than

Less than

Not equal to

Greater than or equal to

Less than or equal to
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Example

5 == 3 returns 0
5 > 3 returns 1
5 < 3 returns 0
5 1= 3 returns 1
5>= 3 returns 1

5 <= 3 return 0
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Vi du minh hoa phép toan quan hé

int main()

{

int a = 5,
printf("%d
printf("%d
printf("%d
printf("%d
printf("%d
printf("%d
printf("%d
printf("%d
printf("%d
printf("%d
printf("%d
printf("%d
return 0;

I o
I

%
%
%
%

o—— A A VvV Vv Il

%
%
d
d
d
d
%d

%d
%d

= %d
= %d

%d

5,
d
d

= 10;

= %d \n", a, b, a
= %d \n", a, ¢, a

%d \n",
= %d \n",
%d \n",
= %d \n",

%d \n", a,
%d \n", a,
%d \n", a,
%d \n", a,
%d \n", a,
%d \n", a,

a, b,
a, C,
a, b,
a, c,

b,
C,
b,
C,
b,
C,

d
d
d
d
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(4D I « D R « DI « DI o) I « )

b); // true
c); // false
> b); //false
> ¢); //false
< b); //false
< c); //true

= b); //false
= c); //true
>= b); //true
>= ¢); //false
<= b); //true
<= c); //true
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Vi du minh hoa phép toan quan hé

Output

5 = 57 =1
5 == 18 = 8
5 » 5 =48

5 » 18 = @
5 €« ' =8

5 €« 18 =1
B fe 5 =

5 I= 230 = ¥
5 »= =1
5 »= 18 = 8
5 <= =1
5 <= 18 = 1
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Phép toan luan ly

e Phép todn luén ly cho két qua 1 (dung) hodc 0 (sai). Phép todn
ludn ly thudng duoc dung trong cc phat biéu ré nhanh hoac
|lap. Cac phép toan ludn ly trong Cla: &&, ||, !

Operator

&&

Meaning of Operator Example

Logial AND. True only if all If c =5 and d = 2 then, expression ((c ==

operands are true

5) & (d > 5)) equals to 0.

Logical OR. True only if either If ¢ =5 and d = 2 then, expression ((c ==
one operand is true 5y || (d » 5)) equals to 1.

Logical NOT. True only if the If ¢ = 5 then, expression ! (¢ == 5) equals

operand is 0

to 0.
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{

Vi du minh hoa phép toan luan ly

int main()

int a =5, b=5, c =10, result;

result = (a == b) & (c > b);

printf("(a == b) & (c > b) equals to %d \n",
result = (a == b) & (c < b);

printf("(a == b) & (c < b) equals to %d \n",
result = (a == b) || (c < b);

printf("(a == b) || (c < b) equals to %d \n",
result = (a !'= b) || (c < b);

printf("(a != b) || (c < b) equals to %d \n",

result = !(a != b);

printf("!(a != b) equals to %d \n", result);
result = !(a == b);

printf("!(a == b) equals to %d \n", result);
return 0;
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result);
result);
result);

result);
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Phép toan tang va giam

* Phép todn ++ tra vé két qua bang vdi toan
hang cong thém 1 va phép toan -- tra két qua
bang v&i todn hang trir 1.

* ++va -- ¢ thé dung nhu tién td hay hau té.

++a, —--Db
at+, b--

e Lwuy: Khdc biét ++, -- khi s&r dung nhu tién td
va khi st dung nhu hiu t6?



Vi du minh hoa phép tang va giam

int main()

{
int a = 10, b = 100;
float ¢ = 10.5, d = 100.5;
printf("++a = %d \n", ++a);
printf("--b = %d \n", --b);
printf("++c = %f \n", ++c);
printf("--d = %f \n", --d);
return 9;

}

Output

++a = 11

--b = 99

++C = 11.500000

++d = 99.500000

NNL — Khoa Toan Tin PHKHTN
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Vi du minh hoa phép tang va giam

int main()

{

int a = 10, x = a;

printf("a
X = ++a;

printf("a
a = 10; X
printf("a
X = a++;

printf("a
return 0;

%d, x = %d \n",

%d, x = %d \n",

a;
%d, X = %d \n",
%d, x = %d \n",

NNL — Khoa Toan Tin PHKHTN
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Phép gan

* Phép gdn dung dé gan gia tri cho mot bién.
X = atb*>;
* Phép gdn két hop két hgp mot phép toan nhi
phan v&i phép gan:

x += 5; /* x = x+5; */
a *= expr; /* a = a * (expr)
a *= Db + 5; /* a = a * (b+5);

e Phép gan va phép gan két hop déu cé gid tri
tra vé.
x = (a = 2); y = (a += 7);



Phép toan diéu kién

* Phép toan 3 ngoi ?
exprl ? expr2 : expr3

Cho két qua expr2 néu exprl dung, cho két
qua expr3 néu exprl sai.

a = x>y ? x :V;

NNL — Khoa Toan Tin PHKHTN
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PO wu tién va th tv tinh toan

Th& tu tinh todn trong mot biéu thirc:
1. DO wu tién cua phép toan

2. Trai sang phai hoac phai sang trai tuy phép
toan.
3. C6 thé qui dinh lai thi ty tinh toan bang dau

(), cac biéu thirc trong 2 dau () s& dwoc tinh
trudc.
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Operators

Associativity

0 0 ->.

left to right

| ~ +4+ —— + - * (type) sizeof

right to left

* /2

left to right

left to right

left to right

left to right

left to right

left to right

left to right

left to right

left to right

left to right

right to left

right to left

left to right

NNL — Khoa Toan Tin DPHKHTN
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PO wu tién va th tv tinh toan

* Cac phép toan mot ngdi la phép toan cé6 do vu
tién cao, co th tu tinh toan t phai sang trdi.

* Phép toan truy xuat thanh phan cau truc (dau
. va dau ->) |3 cac phép todn 2 ngdi cod db uu
tién cao hon phép toan 1 ngbi.

e Cac phép toan hai ngbi con lai c6 d0 wu tién
thap hon phép todn 1 ngdi, hau hét co th tv
tinh toan tl trai sang phai, ngoai trir cac phép
gan.



PO wu tién va th tv tinh toan

e Cac phép toan s6 hoc c6 db vu tién hon cac phép
toan 2 ngoi khac, trong dé *, / c6 dO vu tién cao
hon +, -.

e Cac phép toan so sanh c6 do wu tién thap hon
phép todn s6 hoc. Nghia la cdc biéu thirc sé hoc
duoc tinh trudc khi dwoc so sanh.

e Phép todn gan co db uu tién gan nhu thap nhat
(chi dirng trén phép todn dau,). Nghia la biéu &
bén phai phép toan gan duoc tinh xong xu6i moi
dem gan vao bién & bén tay trai.



Vi du minh hoa th tv tinh toan

#include <stdio.h>

main() {
int a = 28;
int b = 18;
int © = 157
int d ='5;
int e;
e=(a+Db) *c /fd; Lok Al =150 F s

printf("Value of (a+ b)) *c f d is : H\n", e );

e = ({a+b) * c) fd; Fror3e =159 f 5
printf("Value of ({a + b) T ) /f dis : Xd\n" , = });

e=(a+b) * (c/f d); [/ (3@ * (15/5)
printf("Value of (a + b} * (c / d) is : Bd\n", e });

e=a+ [(b* c)y /fd; ff 28 + (158/5)
printf("Value of a + (b * c) / d is : &d\n" , e );

return ;
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TOm tat

e MOt kiéu dif liéu 1a mot biéu dién cu thé mot
khai niém trong thuc té. Kiéu di¥ liéu cho ta
biét cach s dung.

e Ccung cap mot sO kiéu co ban: sé nguyén, sb
thuc, ky tu, ...

« MOt biéu thire (expression) la su két hop cla
cac hang, bién, phép toan, phép goi ham dé
cudi cung rat ra dugc mot két qua duy nhat
goi la két qua cla biéu thirc.



TOm tat

* Hang la dai lvong cé gid tri khéng thay déi
trong sudt qua trinh thuwc hién chuong trinh.

 Bién la dai lwong co thé thay déi gid tri trong
qua trinh thuc hién chuong trinh. Bién phai
dwoc khai bao truwédc khi dung.

M6t phép toan la mot ky hiéu ma no thao tac
trén di¥ liéu. Dr lieu duwgc thao tac goi la toan
hang. Phép toan cé thé hai ngdi hodc mot
ngoi.



TOm tat

o Tht tw tinh todn trong mot biéu thirc dwoc
quyét dinh bang ddu m& déng ngoac (), do uu
tién phép toan va tinh tir trai sang phai hoac
tl phai sang trai tuy theo phép toan.
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