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@- Muc tiéu

1 Hi€u cac hé co sO thong dung va cach chuy€n doi.
 Hi€u phuong phép bi€u dién sO nguyén va sO cham dOng.
[ Hi€u cac phuong phép tinh don gidn v&i cac sO.

[ Hiéu cac phuong phap bi€u dién s6 BCD va ky tu
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{D} Hinh dung vé “biéu dién dit liéu”

1 Moi th( trong mdy tinh déula 0 va 1

1 Thé gidi bén ngoai c6 nhi€u khai niém nhu con s0, chir céi,
hinh dnh, 4m thanh,...

A _ bi€udién ditliéu = quy tac “gan két” cac khai niém trong
thé gidi that véi mOt ddy sO 0 va 1 trong mdy tinh
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3.1. Khai niém thong tin

d Dung cac tin hiéu dién thé
 Phan thanh c4c ving khac nhau

5V

2V
0.8V

0V
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Hinh 3.1. Bi€u diéntri nhi phan qua dién thé



@- 3.2. Luong thong tin va su ma hoa thong tin

[ Théng tin dudc do ludng bang don vi thong tin ma ta goi 1a
bit.
J Luong thong tin dugc dinh nghia bdi cong thirc:
I = Log2(N)
— Trong do:
» I:1a lugng thong tin tinh bang bit
* N:1a s0 trang thai c6 thé c6
— Vidu, d€ bi€u dién mOt trang thai trong 8 trang thai c6 thé co, ta
can mOt sO bit Ung véi mOt luong thong tin 1a:
I = Log2(8) = 3 bit

Khoa KTMT 5



@- 3.3. Hé Thong SO

d Dang tOng quét d€ bi€u dién gia tri clla moOt sO:

— Trong do:
* Vk: SO can bi€u dién gia tri
* m: sO th( tu cla ch{r s6 phan 1é (phan 1€ cla s6 c6 m ch{t sO
dugc danh sO th(r tu' tir -1 dén -m)
* n-1: sO th(r tu cUa ch(t s6 phan nguyén (phan nguyén cla sO c6 n
ch(r sO dugc danh sO th(r tu tUr 0 dén n-1)
* bi: gi tri cUa cht sO th(ri
k: hé sO (k=10: hé thap phan; k=2: hé nhj phan;...).
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@- 3.3. Hé Thong SO

1 Cac hé dém (co sO) théng dung
— Thap phan (Decimal)
* 10ch(rs6:0,1,2,3,4,5,6,7,8,9
— Nhi phan (Binary)
« 2¢ch(rs0: 0,1
— Bat phan (Octal)
* 8chrs6:0,1,2,3,4,5,6,7
— Thap luc phan (Hexadecimal)
* 16 ch(rs6:0,1,2,3,4,5,6,7,8,9,A,B,C, D, E.
— A=10, B=11, C=12, D=13, E=14, F=15
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@- Chuyén doéi tir co sd 10 sang b

d Quy tac:
Chia s6 can d6i cho b, 18y két qua chia ti€p cho b cho dén khi két qua
bang 0. SO6 & co s b chinh 14 cac s6 du (cUa phép chia) viét ngugc.
Q vidu:

41 -2 =20 du 1 A
20 + 2 =10 du 0
10+ 2 =5 du 0
5 +2 =2 du 1
2 T2 =1 du 0
1 +2 =0 du 1

41,,= 101001,

>
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@ Chuyén doi hé 10 sang Nhi phan

Quy tac: Nguoi ta chuyén déi ting phan
nguyén va lé theo quy tac sau

Phan nguyén: Chia lién ti€p phan nguyén cho 2 gilt 1ai cac
sO du, SO nhi phan dugc chuyén doi sé 1a diy s du lién
ti€p tinh tU 1an chia cudi vé 1an chia dau tién.

Phan I€: Nhan lién ti€p phan 1€ cho 2, gi(r 1ai cic phan
nguyén duoc tao thanh. Phan 1€ clla s6 Nhi phan sé€ 1a day
lién ti€p phan nguyén sinh ra sau moi phép nhan tinh tUr lan
nhan dau dén 1an nhan cubi
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@' Chuyén doi hé 10 sang Nhi phan

Vi du: Chuy€n sang hé Nhi phan sd: 13,6875

Thuc hién:

Phan nguyén: 13:2 =6du 1
6:2 =3du 0
3:2 =1du 1
1:2 = 0du 1

Phan nguyén cUa sO Nhi phanla 1101

A

Phanlé:
0,6875x 2 = 1,375 Phannguyénla 1
0,375x2=10,750 Phannguyénla 0
0,750 x 2 =1,500 Phannguyénla 1
05 x2=1,00 Phan nguyenla 1 v
Phan lé clia sO Nhi phan la: 0,1011

Taviét két quad la: (13,6875)10 = (1101,1011)2
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@- Chuyén doéi tir co sd 10 sang b

[ Quy tac: Chia s can dGi cho b, 1ay két qua chia ti€p cho b
cho dén khi két quad bang 0. SO & co sO b chinh 14 cac s6 du
(cUa phép chia) viét ngugc.

3 Vi du:
41 + 16 =2 du 9
2 +16 =0 du 2

4110 = 2916
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o

Vi du: Chuyén s0 (3287,5100098),, sang CO sO 8.

d Phan nguyén:
3287:8 = 410du
410:8 =51 du
51:8=6 du
6:8 =0 du

Vay (3287),,5(6327),

O Phan 1é:
0,5100098x8 = 4,0800784
0,0800784x8= 0,6406272
0,6406270x8= 5,1250176
0,1250176x8= 1,0001408
Vay (0,5100098), =(0,4051),

A W N

A

phan nguyén 1a 4
phan nguyén 1a 0
phan nguyén 1a 5
phan nguyén 1a 1

Két qua chung 1a: (3287,5100098),, =(6327,4051),
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@- Chuyén doéi hé 2 sang hé 10

Vi du: Chuyén déi sang hé Thap phan s6: m = 1101,011
Thuc hién: Ta Iap tong theo trong sb clia ting Bit nhi phan:
m=123+122+02"+12°+0.2"+1.22+1.23

m=8 + 4+ 0 + 1+0+ 14 +1/8
m=13,37/5
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{D} Chuyén déi co s6 2-8-16

[ Quy tac: TU phai sang trai, gom 3 chif s6 nhj phan thanh mot
ch(r s6 bat phan hodc gom 4 ch{t sO nhi phan thanh mot ch{r
sO thap luc phan

1 5 7 1 4 3 He 8

P P e s
1101111001100011

D E 6 3  Helé
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Vi du: Chuyén s6 M = (574,321),sang biéu dién nhi phan.

Thuc hién: Thay moi ch(r s bang nhom nhi phan 3 bit
tuong Ung:
M= 101 111 100 , 011 010 001

5 4 4 3 2 1

Vi du: Chuyén sO M = (1001110,101001), sang c0O s 8.

Thuc hién: M= 1 001 110 101 001
M= 1 1 6 , 5 1
M= (116,51),
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{D} S6 b

d Quy tac chung (1: c0 s0, n: sO chit sO)
-~ Bu(-1)caN=("-1)-N
— BurcuaN=r—-N
* BurcUa(burciaN)=N
« Nhan xét: Co tinh chat gibng — (- N) =N
d Poi voi hé 10
— bu9claN =9-tlng ky sO
« VD: Bu 9 cUla 43520 1a 99999 — 43520 = 56479
— BulOcuaN=bu9+1
* VD: bu 10 cUa 43520 1a 56479 + 1 = 56480
* Meo: Bu 10 cla 347200 la 652800
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{D} S6 b (tt)

1 Po6i vi hé nhi phan:
— Bu 1 =daonbitcla N
+ Bi 1 cla (1100) = 0011
—Bu2=bul+1
+ Bit 2 clia (1100) = 0011 + 1 = 0100
* Meo: gilt nguyén cic sO 0 bén phdi cho dén khi gdp sO
1, sau do6 dao
1100
0100
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@- SO qua n (excess-n)

0 1 2 3 4 5 6 7
Nguyén duong | | | | | | | |
o0 001 010 O11 100 101 110 111

-3 -2 -1 0 1 2 3 4
Quas3 | | | | | | | |
o060 001 010 011 100 101 110 111

Quy tac chung:
Bi€u dién quéa n cla N = bi€u dién nguyén duong cla (N + n)
Vidu:

Bi€u dién (qua 127) clia 7 la:
127+7 = 134 = 10000110,
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-@- Phép cdng trir nhi phén dung bu 1

 Phép cOng gibng nhu cOng cac s6 nhj phan khong dau, cOng
ca bit dau.

1 Can luu y: COng sO nhd cUa bit 1&n nhat vao bit cudi cling

Q9 Vvidu:

13 001101 -13 110010
+ - - +

11 001011 -11 110100

24 011000 -24 NhG 1 100110

+ 1

100111

 Phép trtr thuc hién théng qua phép cOng
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@- Phép cdng trir nhi phén

d Quytac:-A=bu2claA
JA-B=A+(-B)=A+(bu2cuUaB)
3 Vidu: 13— 6= 13 + (-6)

6 = 00000110
-6 = 11111010
= DOAA11E

00000111 (7)

T

B4 bit tran (néu co)

SO nhé 1a 1 => két qua la s6 duaong, ta bé qua so nt.
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dung bu 2

-Néu sO nhd cudi cung 1a 1
thi s6 d6 1a s6 duong. Két
qua 1a nhing bit khéng k&
dén bit nhG cudi cung do.

- Néu s6 nhd cubi cung bang
0 (khéng c6 nhé) thi s6 dé 1a
sO am va day bit m&i chi 1a bu
2 cUa két qua. Mubn c6 két
qud that ta ldy Bu 2 m6t 1an
nlra
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@- Cong trir s6 nhi phan nguyén

J Céc vi du:
Ta thuc 0111 chuyén 0111
hién: thanh
-0101 +1011 (SO bu 2
cula 0101)
10010 Suy ra két
qua 1a 0010

Tathuc hién:  0101(5) Chuyén 0101
thanh
-0111(-7) +1001 (SO bu?2
cUa 0111)
1110
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@- BCD (Binary Coded Decimal)

[ Bi€u dién mot chif s6 thap phan bang 4 ch{f s6 nhi phan (it

dung)

0 = 0000

1 = 0001

9 = 1001

27 0010 0111
136 0011 0110

63 0101 [1101 > Ky sO vuot qué => két qua sai

0000 0110 > SUa sai két qud

0110 0011 Kétqua =63

Khoa KTMT 22



@- Vi du tinh toan voi BCD

28 0010 1000
g 0101 1001
87 1000 0001 >  C6nh6 1=>két qua sai
0000 0110 > SUra sai két qud

1000 0111 Kétqua =87

61 0110 0001
_38 0011 1000
23 0010 1001 > Ky sO bén phdi mugn 1 khi trlr
0000 0110 > SUa sai k€t qud

0010 0011 Kétqua =23
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O} Bi€u dién ky tu

3 S dung bd ma ASCII md& rOng (8 bit)

— 00— 1F: ky tu diéu khién

— 20— 7F: ky tU' in duQc

— 80 — FF: ky tu m& rOng (ky hi€u tién té, vé khung, ...)
 Ngay nay dung b0 ma Unicode (16 bit) (UTF-8)
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@- Biéu dién sé nguyén cé dau

dn-l dn—] dl]-?- veoron dl dl dt}

bit diu

O +2510= 00011001,
O  -2510=10011001,

[ MOt Byte (8 bit) c6 thé bi€u dién cac s6 c6 dau tur -127 tdi
+127.

[ C6 hai cach bi€u dién s6 khong 1a 0000 0000 (+0) va 1000
0000 (-0).
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@- Biéu dién cham dong

JF=(-1)xM xRE
— S:dau
— M: dinh tri
— R:cOsO
— e:mu

3 Vidu: 2006 = (-1)°x 2.006 x 103
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@- Biéu dién cham ddng

0 Bi€u dién chdm dOng duoc goi 1a chudn hoéa khi phan dinh tri chi c6 duy
nhat mOt ch{t sO bén trai ddu cham thap phan va ch(t s6 d6 khac khong
. mOt sO chi c¢6 duy nhat mOt bi€u dién chdm dOng dugc chudn héa.

2.006 x 103 (chuan)
20.06 x 102 (khong)
0.2006 x 10 (khodng)
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@ Bi€u dién cham déng trén hé nhi phan

1 S dung dang chuan héa

 Dung 1 bit cho phan dau: 0-duong, 1-am

[ Khéng bi€u dién co s6 (R) vi luén bang 2

A Phan dinh tri chi bi€u dién phan 1é (bén phdi ddu chdm) vi
ch(t sO bén trdi dadu cham ludn 1a 1
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@ Bi€u dién cham déng trén hé nhi phan

3 Vi du:
31 30 23 22 0
— Dau 1 bit
— MIii: 8 bit (tU bit 23 dén bit 30) 1a m&t s6 qua 127 (s€ cé trj tir-127
dén 128)

— Dinh tri: 23 bit (tUr bit 0 d€n bit 22)
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@ Bi€u dién cham déng trén hé nhi phan

9 Vidu:
0 209.8125,, = 11010001.1101,

=1.10100011101 x 27
Bi€u dién (qua-127) cla 7 la:
127+7 = 134 = 10000110,

Két qua:
31 30 23 22 0

O] 10000116 1010001110100000000000

T Luu y khoéng c6 s6 1 bén trai dau cham
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-@- CAU HOI VA BAI TAP CHUONG I
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