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2.1 KIEU DU LIEU SO NGUYEN

2.1.1 S6 nguyén khong dau (unsigned integer)

Dung dé biéu dién s6 lan 14p lai mot tac vu nhat dinh, hay
chi dia chi cua cac 6 nhg.

Vi du: 102, 101101B



2.1 KIEU DU LIEU SO NGUYEN
2.1.2 S6 nguyén c6 dau (signed integer)
« Dang biéu dién s6 am dung bit dau va tri tuyét doi, bit c6 trong

sO cao nhat s& quy dinh dau cho so c6 tri tuyét doi ngay sau,
néu bang 0 = s6 dwong, 1 -2 am.

» Dang bl 1 sé biéu dién s6 am bang viéc dao cac trang thai bit
cua soO duong twong rng, dao tir 1 qua 0, va ngwoc lai.

- Dang bu 2 sé biéu dién s6 &m bang dang bu 1 cta né cdng
thém 1.



Dang bién dién

Tri dugc biéu dién

Tri tuyét doi c6 dau Bul Bu 2
00000 0 0 0
00001 1 1 1
00010 2 2 2
00011 3 3 3
00100 4 4 4
00101 S S S
00110 6 6 6
00111 7 7 7
01000 8 8 8
01001 9 9 9
01010 10 10 10
01011 11 11 11
01100 12 12 12
01101 13 13 13
01110 14 14 14
01111 15 15 15
10000 -0 -15 -16
10001 -1 -14 -15
10010 -2 -13 -14
10011 -3 -12 -13
10100 -4 -11 -12
10101 -5 -10 -11
10110 -6 -9 -10
10111 -7 -8 -9
11000 -8 -7 -8
11001 -9 -6 -7
11010 -10 -5 -6
11011 -11 -4 -5
11100 -12 -3 -4
11101 -13 -2 -3
11110 -14 -1 -2
11111 -15 -0 -1




2.2 SO NGUYEN BU 2

C6 hai buée trong quy luat tao sé bu 2 cia mot so:

- Lat ngugc trang thai bit biéu dién tir 1 qua 0, tir 0 qua
1 trong mau, con goi la phép bu 1.

- Cong 1 vao mau két qua ¢ bude 1, dé c6 mau két qua
sau cung.



2.2 SO NGUYEN BU 2

Thi du 2.1: Tim dang bu 2 cho s6 -12
Mau nhi phan cda tri tuyét d6i cua toan hang 12 la
01100.
Ta thuc hién hai buéc nhu sau:
B1. Tim bu 1 cua 01100: 10011

B2. Cong 1 vao dang bu 1: 10100

01100

+ 10100
100000

Két qua 1a 0




2.3 PHEP TOAN TREN BIT - PHEP TOAN SO HOC

2.3.1 Cong va tru

Vi du 2.2: Tinh biéu thiec 11+3.Ta c6:

Tri thap phan 11 dugc biéu dién dudéi dang 01011
Tri thap phan 3 duogc biéu dién 6 dang 00011
Tong, c6 tri 14, 1a 01110



2.3 PHEP TOAN TREN BIT - PHEP TOAN SO HOC

2.3.1 Cong va tru
Thi du 2.3: Mo phong thuc hién phép tri ¢ thao tac cong
§ ALU, tinh biéu thdc: 12 — 19.

Tru6e tién, CPU phan tich dé tinh biéu thic trén
¢ dang: 12 + (-19), sau d6 tinh bu 2 caa 19 (010011) dé
c6 -19 (101101). Cong 12, (001100), v61 -19 (101101):

001100
+ 101101
111001




2.3 PHEP TOAN TREN BIT - PHEP TOAN SO HOC

2.3.1 Cong va tru

Thi du 2.4: Cong mot s6 véi chinh no (x + x), tinh 6 + 6.
Gia st ta xét cAc mau c6 chieu dai 5 bit.

Mau nhi phan 5 bit cia 6 1a 00110, tidc dang khai trién

la 0.24 + 0.23 + 1.22 + 1.21 + 0.20

Khi ta thuc hién 6 + 6, hay 2.6, biéu thic khai trién sé

la 0.2° + 0.2¢4 + 1.23 + 1.22 + 0.21

Ta c6 két qua: 01100, tic dich toan hang ban dau ting

bit sang trai mot vi tri.



2.3 PHEP TOAN TREN BIT - PHEP TOAN SO HOC

2.3.2 M6 rong dau
Thao tac mé rong thém bit dau (0 vé6i s6 duong va 1 véi
s6 am) vao phia trudc dang bu 2 sé khong lam thay doi
gia tri cia s6 ban dau. Thao tac nay dudc goi 1a thao tac
md rong dau (Sign-EXTension), va thuong dugc viét tat
la SEXT.
Vi du: 000101 -> 0000000000000101

100101 -> 1111111111100101



2.3 PHEP TOAN TREN BIT - PHEP TOAN SO HOC

2.3.3 Tran so
Vi du: v6i chiéu dai toan hang 1a 5 bit, tinh biéu thdc 9
+ 11, ta co:
01001
- 01011
10100
Két qua ai cing biét 1a 20, nhung ta lai nhan dugc mot
s6 am, do bit trong s6 16n nhat la 1, tdc -12!



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

Mot cach tong quat, khi dé cap téi trang thai luan ly
dung, thi ta c6 thé nghi ngay né 1a bit 1, va ngugc lai;
con néu gap trang thai luan ly sai, thi cing c6 nghia la
ta c6 bit 0.



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.1 Phép toan AND

AND la mot ham luan 1y nhi phéan, n6é doi hoi hai
toan hang nhap, moi toan hang 14 mot tri luan 1y 0 hoic
1. Ta c6 thé hinh dung toan hang nay hoat dong theo
ki€u: ca hai ding thi né méi dang.



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.1 Phép toan AND
AND

— - O O &

B
0
1
0
1

—_— 0 O O



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.1 Phép toan AND

Toan hang nay cé thé tong quat cho cdc mau n bit.Vi du

2.5:

Néu c 1a két qua AND cta a va b, véi

a = 0011 1101 va b = 0100 0001, thi ¢ bang bao nhiéu ?
a: 00111101
b: 0100 0001
c: 0000 0001



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.1 Phép toan AND
Vi du 2.6:

Gia st chung ta c6 mot mau nhi phan 8 bit dugc
goi 12 A, trong d6 hai bit trong s6 nhé nhat bén phai cia
A ¢6 y nghia quan trong. Lam sao cach ly hai bit nay dé
xét ?



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.1 Phép toan AND

Chung ta dung mdt na bit.

Mot mdt na bit 13 mot mau nhi phan ma c6 thé lam cho
ta thady dugc hai phan khac nhau trong céc bit ctia A,
phan ta can quan tdm va phan ta muén bd qua.

Trong truong hop nay, mat na bit 0000 0011 khi duoc
AND véi A sé tao ra cac bit 0 trong cac bit tu vi tri 7 téi
vi tri 2, con cac bit ¢ vi tri 1 va 0 thi sé dugc gitt nguyén.



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.2 Phép toan OR

OR cing 1a mot phép toan luan ly nhi phan. N6 yéu
cau hai toan hang dau vao 1a hai tri luan 1ly. Khac véi
AND, chi cdn mot trong hai todn hang dau vao la 1 thi
két qua dau ra cia OR da 1a 1.



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.2 Phép toan OR

A B OR
0

0
0 1
1 0
1 1




2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.2 Phép toan OR
Vi du 2.7:
Néu c 1a két qua OR cua a va b,

v6i ¢ = 0011 1101 va b = 0100 0001, thi ¢ bang bao
nhiéu ?

a: 0011 1101

b: 0100 0001

c: 0111 1101



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.2 Phép toan OR
Vi du 2.8: V6i mot trang thai bit da c6, ta mudn hai

bit trong s6 nhé nhat cua n6 phai cé trang thai xdc dinh
la 11, thi mat na 0000 0011 sé dugc OR véi trang thai
bit da c6. Chang han nhu:

0011 1101

0000 0011

0011 1111



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.3 Phép toan NOT

NOT la m6t ham ludn ly don toan hang, né chi
can mot toan hang nhap. Toan hang nay con dudc goi la
toan hang bu, vi n6é thuc hién thao tac lat nguogc trang
thai luan ly tur 1 qua 0, hoac tir O qua 1.



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.3 Phép toan NOT

A | NOT
O 1




2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.3 Phép toan NOT
a: 0100 0001
thi ¢ = NOT a: 10111110



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.4 Phép toan Exclusive-OR (EX-OR)

Phép toan nay con dugc goi ngidn gon 1la XOR. Pay
14 toan ta hai toan hang. Pau ra ciia XOR sé 1a 1 néu
hai dau vao la khac nhau.



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY
2.4.4 Phép toan Exclusive-OR (EX-OR)

A B XOR

0 0 0
0 1 1
1 0 1
1 1 0



2.4 PHEP TOAN TREN BIT - PHEP TOAN LUAN
LY

2.4.4 Phép toan Exclusive-OR (EX-OR)
Vi du 2.9: Néu c 1a két qua XOR cta a va b, v6ia = 0011
1101 va & = 0100 0001, thi ¢ bang bao nhiéu ?

a: 00111101

b: 0100 0001

c: 01111100



2.5 KIEU DU LIEU DAU CHAM PONG (Floating
point data type)

Kiéu di liéu dau chdm dong 1a cach gidi quyét cho van
dé biéu dién s6 thap phan thay vi dung ddu cham tinh.
Cac kién trac tap lénh (ISA) deu c6 kieu di lieu dau
cham dong theo dinh dang chuan IEEE 754.



2.5 KIEU DU LIEU DAU CHAM PONG (Floating
point data type)

Mot trong chung 1a kiéu float, chiéu dai 32 bit, c6 cau
tric nhu sau:

1 bit cho ddu (duong hay am)

8 bit cho tam (vung s6 mi-exponent)

23 bit cho do chinh xac (fraction)
23 >

fraction




2.5 KIEU DU LIEU DAU CHAM PONG (Floating
point data type)

Phan mi dai 8 bit nhi phan, biéu dién 256 tri khong
ddu, nhung ta chi st dung 254 tri trong d6 ma thoi.
Vung mi chita 0000 0000 (tdc 0), hay 1111 1111 (tdc
255) sé cho mot y nghia dic biét khac ma ta sé xét sau.



2.5 KIEU DU LIEU DAU CHAM PONG (Floating
point data type)

Vi du 2.10: Hay biéu dién s6 62§ dang kiéu dir liéu dau

cham dong. |
Vi du 2.11: Hay tim tri cho dang biéu dién thudc kiéu
dau chdm dong sau:

0 0111101100000000000000000000000



2.5 KIEU DU LIEU DAU CHAM PONG (Floating
point data type)

Néu phan mi chia 00000000 thi s6 mi sé duge xem la
-126, phan tri mic nhién bat dau bang bit 0 bén trai
dau cham nhi phan, t6i ddu chdm nhi phan, va theo sau
14 23 bit phan tri binh thuong, cu thé

(-1)° x O. 5y DA



2.5 KIEU DU LIEU DAU CHAM PONG (Floating
point data type)

Vi du, dang biéu dién diu chdm dong

0 00000000 00001000000000000000000
c6 bit dau bang 0, nén 1a so duong, tam bit k& bang 0,
nén s6 ma la -126, 23 bit cudi tao ra dang so
0.00001000000000000000000, tic bang 2-5. Nhu vay, s6
dugc biéu dién la 25 . 2126 e 2-131,



2.5 KIEU DU LIEU DAU CHAM DONG (Floating
point data type)

Thi du 2.12: Kiém chdng tri ki€u dau cham dong cia
cdc mau sau:

0 10000011 00101000000000000000000 1a 1.00101x 24
= 18.5

1 10000010 00101000000000000000000 1a -1 x 1.00101x
23 = -9.25

o011111110 111111111111 1111111111115 1.111.11 x
9127 _ 9128

1 00000000 00000000000000000000001 1a -2-149

0 00000000 00000000000000000000000 1a O+

1 00000000 00000000000000000000000 1a O



2.5 KIEU DU LIEU DAU CHAM PONG (Floating
point data type)

Néu phan mii chda 11111111 thi ta sé c6 hai kha nang
xXay ra:

- Néu phan tri bang 0, s6 sé 1a duong vo cuc (+») hay
am vo cuc (-o0) tuy vao bit dau.

-Néu phan tri khac 0, lic nay viéc biéu dién so dau
cham dong sé khong la mot s6 (Not a Number - NalN),
khong quan tam tdi bit dau. Dang NaN nay bao hiéu
nhirng thao tac khong hgop 1€ nhu nhan zero (0) v6i vo
cuc (o).



2.5 KIEU DU LIEU DAU CHAM PONG (Floating
point data type)

Tuong tu, kiéu double c6 chiéu dai 64 bit theo dinh dang
sau:

52
fraction

N=(-1)"x 1. x 2exponent-1023 1 1 < exponent < 2046





