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Kiéu di¥ liéu co s& va phép toan

» DuUNg dé thwe hién cac tinh toan va xay
dwng nhirng kiéu di liéu phirc tap hon.

. Cac kiéu di liéu bao gdbm kidu

— kiéu s6 nguyén (c6 dau va khéng dau)

— kiéu so6 thuwe

— kiéu luan ly

— kiéu ky tw
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KIEU SO NGUYEN
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Kiéu s nguyén co6 dau

. Mi&n gia tri (s n-bit): -(2m1) .. +(271-1)

Kiéu Po I6n Mién gia tri
(Type) (Byte) (Range)
char 1 -128 ... +127
it 2 —32.768 ... +32.767

4 —2.147.483.648 ... +2.147.483.647
short 2 -32.768 ... +32.767
long 4 —2.147.483.648 ... +2.147.483.647
long long 3 -9,223,372,036,854,775,808

... 9,223,372,036,854,775,807

M6t s6' méi truong Igp trinh dong nhét kiéu long long voi kiéu long
cho nén kiéu nay it duoc su’ dung trong 1ap trinh uhg dung.
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Kiéu s6 nguyén khong dau

 Mién gia tri (s6 n-bit): 0 .. 2" — 1

Kiéu Po I6n Mién gia tri
(Type) (Byte) (Range)
unsigned char 1 0...255
unsigned int 2 0...65335
4 0 ... 4.294.967.295
unsigned short 2 0...65535
unsigned long 4 0 ... 4.294.967.295
unsigned Long Llong 8 0

18,446,744,073,709,551,615

Mot s6 mdi truoing lgp trinh dong nhat kiéu unsigned long long vor kiéu
unsigned long cho nén kiéu nay it dutic su’dung trong 18p trinh thg dung.
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Kiéu s6 nguyén

« Hang sO nguyén c6 thé biéu dién & 3 dang
— Bat phan: viét bat dau bang s6 0
— Thap phan: viét bat dau bang so tir 1 dén 9
— Thap luc phan: viét dau bang 0x

* Vidu:
— int a = 1506; // 1506,
— int b = 01506; // 1506,

— int c = 9x1506; // 1506, (0x hay ©X)
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Vi du minh hoa

« Cac trwdng hop sau nén dung bién so
nguyén cé dau hay khéng dau? Hay khai
bao néu la sd nguyén.

— Tinh tudi clia mot sinh vién

— Tinh diém trung binh ciia mét sinh vién
— Tinh lwong cho mo6t nhan vién

— Tinh tién ctia mo6t can nha

— Lwu nhiét dé ctia mét thanh phd
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Kiéu s6 nguyén

nép toan sod hoc

D cOng: +

0 trir; —

0 nhan: *

0 chia lay phan nguyén: /

— Phép chia lay phan dw: %

* Vi du (vOi a, b 1a hai kiéu s6 nguyén)
—-2+3,a/5,(a+b)*5, ...
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Phép gan

* Viéc tinh toan trong chwong trinh dwoc
thwe hién bang cach tinh toan va chép két
qua tinh todn vao mét bién nam bén trai
cua phép gan.

* Vidu:
sum = a + b; // chép tong a + b vao bién sum

sum = a + 2; // chép tong a + 2 vao bién sum
sum = a + n; // chép tong a + n vao bién sum
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Lé&nh viét ngan

* Vidu:
— Viét sum++ (hay ++sum) thay cho sum = sum + 1;
— Viét sum += 2 thay cho sum = sum + 2;
— Viét sum += nthay cho sum = sum + n;
— Viétn = m++ twong dwong v&in = m; roi m++;
— Viétn = ++m twong duwong v&i ++m réin = m;
» Viéc viét cac 1énh cd dong c6 thé lam cho
chwong trinh kho doc, kho bat 16i vi vay
knhong nén lam dung!
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Vi du minh hoa

« Xac dinh khai bao cac bién can thiét va
tinh
— Binh phwong clia mét sO x dwoc khai bao
bang 2
— Dién tich cda hinh chi nhéat biét d6 dai canh
la nhirng s6 nguyén twvong wng la 3 va 4
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MO HINH BO NHO
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Gi¢l thieu moé hinh bé nho

« M@i bién khi khai bao dwoc biéu dién bang
mot & nhé
—Vidu:int a = 2;

<2 ]

« Khi tinh toan sé thay ddi gia tri trén cac 6
nh¢ twong rng
—Vidu:a = a + 3;
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~ Example of memory model
[j_nt a; ]-<: _[ Kha| béO b|én
int b, dienTich;
a = 2;
b = 3;

dienTich = a * b;

-

16
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Example of memory model

int a;
[int b, dienTich; ]-L — Khai bao bién ]
a = 2;

b = 3;

dienTich = a * b;

—

4 )
a
b
. J
4 )
dienTich 17
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Example of memory model

int a;
int b, dienTich;
[a = 2; — l Tinh toan ]
b = 3;
dienTich = a * b;
a 2
b
dienTich 18
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Example of memory model

int a;
int b, dienTich;
a = 2;

(b = 3; _ Tinh toan ]

dienTich = a * b;

—

a 2
b 3
dienTich 19
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Example of memory model

int a;
int b, dienTich;

a = 2;
b = 3;
[dienTich = a * b; ]-L [ Tinh toan ]

b 3

L J
4 )
dienTich 6 20
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Kiéu s nguyén

« Cac phép toan trén bit cho sd6 nguyén khéng
dau dé:
— lap trinh thao tac trén cac bit
— téng toc do x ly clia chwong trinh
« Bao gom:
— Phep AND bit: &
— Phép OR bit: |
— Phép XOR bit: ~
0 NOT bit: ~

. V| du (slide tiép theo):

-

D D~

D

-
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- Vidu toan ti trén bit

1. #include <stdio.h>

2. void main()

3. |

4. unsigned char a = 45; // 00101101
5. unsigned char b = 58; // 00111010
6.

7. int cl1, c2, c3, c4, c5, c6;

8. cl = a & b; // 00101000
9. c2 = a | b; // 00111111
10. c3 = a " b; // 00010111
11. c4 = ~a; // 11010010
12. c5 = a << 4; // 11010000
13 c6 = a >> 4; // 00000010

=
AN
-
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KIEU SO THUC
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Kiéu sb thuc

« CAau trdc Iwu trir dworc thiét ké theo chuan
sO cham déng (floating-point) cua IEEE.

Ki€u (Type) Do I&n (Byte) Mién gia tri (Range) (Tri tuyét doi)
float 4 1,4x10% ... 3,4x1038
float ¢é d6 chinh xdc don (single-precision), chinh xdc dén 7 chit sé.

double 8 4,94x1073%4 ... 1,79x10308
double cé dé chinh xdc kép (double-precision), chinh xdc dén 15 chir sé.

long double 10 ... 3,4x10%°32

Mot sé6 méi trwdng Igp trinh déng nhdt kiéu long double vdi kiéu double cho nén
kiéu nay it dwoc st dung trong Iap trinh ¢ng dung.

e Vi du: floatd = 15.06e-3; // 15.06x10%3 (e hay E)

24
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Vi du minh hoa

» Trwdng hop ndo nén dung bién sb thwc?
Néu cd hay khai bao.
— Tinh diém trung binh cta hai mén chinh
(toan va van) cua moét hoc sinh
— Tinh chu vi va dién tich cua mot tam giac
— Tinh dan so cta mét qudc gia

25
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Kiéu s6 thuc

« CA4c phép toan s6 hoc
— Phép cong: +
— Phép trw: —

0 nhan: *

— 0 chia: /

 Vidu:
float a = 5.2;
float b = a / 2;

« CAc ham toan hoc nhw can s0, Iy thira,
logarit, ... sé dwoc trinh bay ¢ phan sau.

-
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-

D
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-
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Vi du minh hoa

» Viét doan chwong trinh khai bao hai so
nguyén x =5 vay =4, tinh trung binh
cdng cla hai s do.

 Lruy: xly
—Néu x va y la hai s6 nguyén = chia lay phan

nguyeéen

— Néu x hodc y 1a so thwe = chia theo phép
chia sb thuc

27
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KIEU LUAN LY
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Kiéu luan ly

» Khai bao kiéu bool dbi v&i C++ chuan
hoac kiéu s6 nguyén bat ky (char, int, ...)
— Gia tri khac 0 nghia la dung (true).

— Gia tri bang 0 nghia la sai (false).

— Lwuy: Két qué luong gid mét biéu thire ludn 1y béat ky thuc hién béi C++
ludn cho két qua la 0 (false) hay 1 (true).

« Cac phep toan
— Két hop: && (and), || (or), ! (not)
—Sosanh: >, >=, <, <=, ==, I=

29
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Vi du

1. #include <stdio.h>
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. void main()

bool bVal;

double x=46.7, y=93, z;
bval = (x==y);
printf(“%d\n”, bval);
bval = (x<y);
printf(“%d\n”, bval);
bVal = (2*x>y);
printf(“%d\n”, bval);

z = (XOY)*X + (x<=y)*y;
printf(“%f\n”, z);

CuuDuongThanCong.com
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. #include <iostream>
. using namespace std;
. void main()

bool bVal;

double x=46.7, y=93, z;
bval = (x==y);
cout << bval <«
bval = (x<y);
cout << bVval <«
bval = (2*x>y);
cout << bval << endl;

z = (XOy)*X + (x<=y)*y;
cout << z << endl;

endl;

endl;

https://fb.com/tailieudientucntt
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KIEU KY TU
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Kiéu ky tu

« Kiéu ky tw 8-hit
— Kiéu char hoac unsigned char.
— Lwu ma ASCII cla ky tw, gia tri ttr 0 dén 255.
— M6t sO ky tw nén nhé

Ky tu M3
'’ (khoang trang) 32

‘0"..'9 48 .. 57

‘ALY 65 .. 90

a ..z 97 ..122

32
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Kiéu ky tu

« DA ky tw tir ky tv thworng sang ky tw hoa:
« Néu ‘a’ < ch <’Z' thi ch,_.. = ch — (‘a’— ‘A)
* Nguoc lai ch 4 = ch
* Trong moi trwrdng hop ta co cong thurc:
+ ch_. =ch— (‘@' = ‘A) * (ch >= ‘a’ && ch <= ‘7')
« Twong tw ta cling co cdng thirc chuyén ky
tw bat ky thanh ky tw thuwdng:
+ ch_..=ch— (A —a)*(ch>= ‘A && ch <= 'Z")

Mo

Mo
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~ Vi du minh hoa

» Viét chwong trinh khai bdo mét bién chira
ky tu ‘B’. DI ky tw do thanh Ky ty thuong
ﬁb,

34
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1. #include <stdio.h> 1. #include <iostream>
2. using namespace std;
2. void main() 3. void main()
3. { 4. {
4, char ch; 5. char ch;
5. ch=65; 6. ch=65;
6. printf(“ch = %c\n”, ch); | 7. cout << “ch = ” << ch << endl;
7. ch = ‘A’; 8. ch = ‘A’;
8. printf(“ch = %c\n”, ch); 9. cout << “ch = ” << ch << endl;
9. printf(“ch = 7); 10. cout << “ch = ”;
10. scanf(“%c”, &ch); 11. cin >> ch;
11. printf(“ASCII code = %d\n”, ch); 12. cout <<“ASCII code = ” << ch << endl;
12. ch -= (@’ - ‘A’)*(ch>=‘a’ && ch<=z); @ 13. ch -= (‘a’ - ‘A’)*(ch>=‘a’ && ch<=z);
13. printf(“Upper case: %c\n”, ch); 14, cout << “Upper case: ” << ch << endl;
14. } 15. }

35
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Kiéu ky tu

» Kiéu ky tw 16-bit
— Kiéu wchar _t (#include <wchar>)
— Lwu trir dwa trén bang ma quédc té UTF-16 (mét
dang ma Unicode)
- Ma UTF-16 cUa ky tw thdng thwong (‘0 dén ‘9’ ‘A’ dén
Z',‘a’dén ‘Z, ...) trung ma ASCII.
— Hang ky tw kiéu wchar_t dwoc dat trwde bang
chir L
 Lwuy, ‘B’ va L'B’ nhw nhau (cung gia tri 66) nhwng kich

thwée trong bd nhé khac nhau
(sizeof(‘B’) = 1, sizeof(L'B’) = 2)
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Po I&n, do chinh xéac, van dé tran so (overflow)

* Poc thém trong giado t‘r‘lnh Nhap mon lap
trinh, Chwong 2 — Phan 1l1.6, trang 49-56.
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