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Chuong 1

HE THONG SO PEM VA KHAI NIEM VE MA
1.1. HE THONG SO PEM

1.1.1. Hé dém

1.1.1.1. Khai niém
Hé dém 1a tap hop cac phucng phap goi va biéu dién cac con sb
bang céc ki hidu co gia tri s6 luong xdc dinh goi 1a chii sé.
1.1.1.2. Phan loai
Chia lam hai loai:
a. Hé dém theo vi tri:
La hé dém ma trong dd gid tri s6 lugng ctia chi s6 con phu thudc
vao vi tri clia né ding trong con sd.
Vidu: 1991 (Hé thap phan)
1111 (HE& nhi phan)
b. Hé dém khéng theo vi tri:
La hé dém ma trong d6 gid tri s6 lugng clia chi sé khong phu thude
vao vi tri clia nd tuong ting (diing) trong con sd.
Vidy: HedémLama I, ILTII.....

1.1.2. Co s6 ciia hé dém
Mot s6 A bét ky c6 thé biéu dién bing day sau:

Trong d6: a, (i=—n+m—1) 1a cac chif s6; i: cac hang sd, i nhd:
hang tré, i I6n: hang gia.
Gi4 tri so lugng clia cac chii sb a, sé nhan mdt gia tri nao dd cta con
s6 N sao cho théa man bat ddng thic sau:
0<a; <N-1

Va a, nguyeén, thi N dudc goi 1a ¢o s6 clia hé dém.
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Vidy: N=10 =a,=0,1,2,3,4,5,6,7,8,09.
N=8 =a=0,1,2,3,4,5,6,7.
N=16 =a,=0,1,2,3.4,5,6,7,8,9, A, B,C,D, E, F.
N=2 =a=0,1.
Khi da xudt hién co s6 N, ta co thé biéu dién sd A dudi dang mot da
thic theo cd s6 N, ky hiéu 1a An:

— -1 -2 0 -1 -
A(N) - am_l .Nm + am_2 .Nm +. . u+ ao oN + a_l .N + o o + a_n .N n

Hay:
m-—1 .
Ay = -ZaiNl
Véi N=10:
Agg=a,,.10™ +a . 10™ +. .. .. +a,.10°+.. .+ a_.10™
Vi du: 1999,999 =1.10° +9.10* +9.10" +9.10" +9.10* +9.10
Vé6i N=2:

Ap =am12™ +. . 422"
Vidy: 1111.110=12°2+122+12"+12°+ 12"+ 1.2%2+0.2°

Vi N=16:
Ay = 2, 16™" +a, ,16™% +. .+ a).16° +..+a,16" +.. .+ a_16™
Vidy: 3FFH=3.16"+15.16' +15.16"

1.1.3. Poi co' s6

1.1.3.1. Péi ti co' s6 d sang co s6 10

V& phuong phap, ngudi ta khai trién con sé trong ¢o sé d dudi dang
da thiic theo co s6 ctlia nd.

Vidy: A, =1101, d6i sang thap phan 1a:

1101, =1.2°+1.2°+0.2" + 1.2° =13,

1.1.3.2. Pdi co's6 10 sang co s6 d

Vé nguyén tic, ngudi ta 14y con sé trong cd so chia lién tiép cho co
s6 d dén khi thuong so bing khong thi thoi.
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Vidu:

1312
1 6 |2 1023 [16

0 3 |2 15 63 [16
11 |2 \316
{0 30

Aqo=13 > Ap=1101 A4=1023 - A ,,=3FFH
Két luan: Goid, d,, . ... .. ,d. 1an lugt 13 du s cia phép chia s6 thap
phan chocos6dlanthd 1,2, 3,4, ..... ,nthi kétquaséladd d_,

.. d,, nghia 1a du s6 sau cung la bit cd trong s6 cao nhat (MSB), con
du s6 dau tién 1a bit ¢4 trong s6 nhd nhat (LSB).

1.2. HE PEM NHI PHAN VA KHAI NIEM VE MA

1.2.1. Hé dém nhi phén

1.2.1.1. Kh4i niém
Hé dém nhj phan con goi 1a hé dém co sé 2 1a hé dém ma trong do
ngudi ta chi st dung hai ki hiéu 0 va 1 dé biéu dién tat ca cac s6. Hai
ky hiéu do goi chung la bit hodc digit va nd dac trung cho mach dién
ti ¢d hai trang thai on dinh hay con goi 1a 2 trang thai bén FLIP-
FLOP (ky hiéu la FF).
M¢t nhom 4 bit goi la nibble.
Mot nhom 8 bit goi la byte.
Nhom nhiéu bytes goi la ti (word).
Xét s6 nhi phan 4 bit: a; a,a,a,. Biéu dién dudi dang da thiic theo co
s6 clia no 1a:
az a,a,a,=a3.2° +a,.2%+a.2' + a,.2°
Trong do:
- 22! 22 2% (hay 1, 2, 4, 8) dudc goi la cac trong sd.
- a, dugdc goi 1a bit cd trong s6 nhé nhat, hay con goi bit cd y
nghia nhd nhat (LSB: Least Significant Bit) .
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- az dudc goi 1a bit cd trong s6 16n nhat, hay con goi 1a bit ¢d y
nghia 16n nhat (MSB: Most Significant Bit).

Nhu viy, véi s6 nhi phin 4 bit a; a,a,a, ma trong dé moi chit s6 a,
chi nhin dvoc hai gid tri 0,1}, liic do ta cé 2* = 16 t6 hop nhi phin.

S6 thap phan | ag a,a,a, | SO thap luc phan
0 0000 0
1 0001 1
2 0010 2
3 0011 3
4 0100 4
5 0101 5
6 0110 6
7 0111 7
8 1000 8
9 1001 9
10 1010 A
11 1011 B
12 1100 C
13 1101 D
14 1110 E
15 1111 F

Chi y:  Khi biéu dién sé nhi phan nhiéu bit trén mdy tinh thi thudng
dé tranh sai sot, ngudi ta thudng biéu dién thong qua sé thap phan
hodc thap luc phan, bat phan.

Vi du:

1
1

C4 thé biéu dién : 1373765, hodc OBEFE,,.
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1.2.1.2. Cac phép tinh trén sé nhi phin
a. Phép cong
DE cong hai s6 nhi phan, ngudi ta dua trén qui tic cong nhu sau:
0+0=0 nho 0
0+1=1 nho 0
1+0=1 nho 0
1+1=0 nho 1
Vi du: 3 - 0011
T2 - Toolo

5 - 0101

b. Phép triy
0-0 = 0 mugn 0
0-1 = 1 muon 1
1-0 = 1 mugn 0
1-1 = 0 mugn 0

Vidg: 7 - 0111
5 - o101
2 - 0010 =1.22+02'+12°=2
c. Phép nhin
0.0 =0
0.1 =0
1.0 =0
1.1 =1
Vidu: 7 — 0111
5 > 0101
35 0111
0000
0111
0000

0100011 =1.2° + 1.2'+1.2°=35
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d. Phép chia

0:0=0
1:1=1
Vidy: 10 |5 - 1010 | 101
2 101 10 =2

Dich tréi (nhan hai) |0 0,00 0 0 1 1 1 Thanhghibandau
i\_/
0/0/0/0/0]1]1]1]0 ' . . .
T Dich phai (chia hai)

Thanh ghi sau khi nhan 2 0/0[0[0[0[0[T[1] du 1

Thanh ghi sau khi chia 2
1.2.2. Khai niém vé ma

1.2.2.1. Dai cuong

Trong doi séng hang ngdy, con ngudi giao tiép vdi nhau thong qua
mdt hé théng ngdn ngl qui udc, nhung trong mdy tinh chi xi 1y cac di
liéu nhi phan. Do dd, mdt van dé dit ra 1a 1am thé nao tao ra mot giao
dién dé dang gilia ngudi va may tinh, nghia 1a mdy tinh thuc hién dudc
nhting bai toan do con ngudi dat ra.

D€ thuc hién diéu d6, ngudi ta dit ra vin dé vé ma hoa di lidu. Nhu
vAy, ma hda 1a qua trinh bién d6i nhiing ky hiéu quen thudc clia con
ngudi sang nhiing ky hi€u quen thudc véi may tinh.

Céc linh viic ma hda gém :

- S6 thap phan
- Ky ty
Tap Iénh
Tiéng ndi
Hinh anh
- V.V
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1.2.2.2. Ma héa sé thap phan

a. Khai niém

Trong thuc t& dé€ ma hda s6 thap phan, ngudi ta st dung cac sé nhi

phan 4 bit.
Vidu: 00000 ; 50101
1 0001 ; 60110
20010 ; 70101
30011 ; 81000
40100 ; 91001

Viéc sti dung cac s6 nhi phan dé ma hda céc s6 thap phan goi 1a cac
s6 BCD (Binary Code Decimal: S6 thip phan dugc ma hda bing sd
nhi phan).

b. Phin logi

Khi sti dung s6 nhi phan 4 bit d&€ ma hda céac s6 thap phan tuong ting
v6i 2* = 16 t6 hgp ma nhi phan phan biét.

Do viée chon 10 t8 hgp trong 16 t6 hgp dé ma hoa céc ky hiéu thap
phan tii 0 dén 9 ma trong thuc t& xuét hién nhiéu loai ma BCD khdc
nhau.

Mic du ton tai nhiéu loai ma BCD khac nhau, nhung trong thuc té
ngudi ta chia 1am hai loai chinh: BCD ¢6 trong s6 va BCD khong c6
trong s0.

b1. Ma BCD c¢6 trong sé: gdm c6 ma BCD ty nhién, ma BCD s6 hoc.

Ma BCD tu nhién d6 1a loai ma ma trong dd cdc trong sé thudng
dudc sip xép theo thi tu ting dan.

Vidu: MaBCD 8421, ma BCD 5421

M3 BCD s6 hoc 1a loai ma ma trong do ¢6 téng cac trong sd ludn
ludn bang 9.

Vidu: Loai ma: BCD 2421, BCD 5121, BCD 8 4-2-1

Suy ra ma BCD s6 hoc ¢ dic trung: D& tim tif ma thap phan cla
mot s thap phan nao d¢ ta ldy bu (ddo) ti ma nhi phan clia s bu 9
tuong ung.
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Vidu: 3 - 0011
Mas6 6 1a bu 9 clia 3:
6 » 1100
LAy nghich ddo ta c: 0011 =3
Vay, dic trung ctia ma BCD s6 hoc 13 ¢6 tinh chat d6i xing qua mot
duong trung gian.

b2. Ma BCD khéng c6 trong sé: 1a loai ma khong cho phép phan tich
thanh da thijc theo co s6 ctlia ng.
Vidu: Ma Gray, Ma Gray thua 3.
Dic trung cia ma Gray 1a loai b0 ma ma trong d6 hai tii ma nhi
phan ding ké tiép nhau bao gid cling chi khac nhau 1 bit.
Vidy: MaGray:2 » 0011  Con ddi véi ma BCD 8421:
35 0010 3 - 0011
4 5 0110 4 > 0100

Céc bang dudi day trinh bay mot s6 loai ma thong dung:

Bang 1: Cac ma BCD tuy nhién.

BCD 8421 | BCD 5421 | BCD qua 3 | Sé thap
a, a, a, a, |b; b, b, b,|ecz ¢ ¢ ¢ | phin
000 0/00O0O0|0O0T1 1 0
000 1/00O0T1[01O00 1
001 0/00T1O0O(0T1O01 2
001 1/0011/01T10 3
01 00/]01O0O0OI0T1T11 4
01 0 1|1 00O0[1 0O0O 5
0O 1 101 0011 0 01 6
01 1 1|1 0101 010 7
1 0001 01 1|1 011 8
1 00 1|1 1001 1 00 9
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Bing 2: Cac ma BCD s6 hoc
BCD 2421 BCD 5121 | BCD 84-2-1 | Sé thap
a; a, a, a, |b; B, b, b,|¢es ¢ ¢ ¢ | phan
000 0(0 O0OO0OO0O[O0O0O0O0 0
000 1{00O0T|0 111 1
001 0/00T1TO0[0T1T1§@O0 2
001 1/{001T1T]0 1 01 3
01 0 0(010O0(0 100 4
1 01 1(1 00 Of1 O 11 5
1 10 0(1 1 001 010 6
1 10 1(1 1 0 1|1 O 01 7
1 11 0(1 1 1 01 0 0 O 3
1 1 1 11 1 1 1|1 1 11 9
Bang 3: BCD tu nhién va ma Gray.
BCD 8421 | BCD qua 3 Ma Gray Gray qua 3 | S6 thap
a; a, a, a,|¢; ¢ ¢ ¢ |G G, G, G, | & & & & phén
o o0o00(0O0T1T1T{0 0 O O0/0O0T12O0 0
o o0oo0T1(01 0 0{0 0 O0 1011020 1
oo0o10(010T1T(j0 01 10111 2
oo11({01 1070 0 1 00101 3
o100(011T1Tj0 1 1T 00100 4
o1 011 0000 1 T 1|1 100 5
o1 10f(1 0010 1 O 11 101 6
o1 11101070 1 O O1 1 11 7
1 ooo0o;j101 11 1 0 01 1120 3
1 0011 1001 1 0 1|1 01020 9

Chi y: Ma Gray dudc suy ra tii ma BCD 8421 bang cach: cdc bit 0,1
ding sau bit 0 (6 ma BCD 8421) khi chuyén sang ma Gray thi dugc
gili nguyén, con cac bit 0,1 dung sau bit 1 (6 ma BCD 8421) khi
chuyén sang ma Gray thi dudc d6i ngudc lai, nghia 1a tt bit 1 thanh
bit 0 va bit 0 thanh bit 1.
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1.2.2.3. Mach nhan dang s6 BCD 8421 :

A 0 Mach nhin y

o dang s6 BCD

v

+y=1- a;a,a;a, khong phai s6 BCD 8421
+y=0 - agap,a aylasdBCD 8421
Suy ra dé nhan dang mot sé nhi phan 4 bit khong phai 1a mot sé
BCD 8421 thi ngd ra y = 1, nghia la: bit a; luén ludn bang 1 va bit a,
hoic a, bang 1.
Phuong trinh logic : y=as(a, +a,)= aja, + a5 a,
So do logic:

y
a; >

Do viéc xuat hién s6 BCD nén co hai cach nhip du liéu vao may

tinh: nhap sb nhi phan, nhap bing ma BCD.

Dé nhap s6 BCD thap phan hai chii s§ thi may tinh chia sé thap
phan thanh cac décac va mdi décic dudc biéu dién bing s BCD
tuong ung.

Vidy: 11 (thap phan) ¢4 thé dudc nhap vao may tinh theo 2 cach:

-S4 nhi phan: 1011
- MaBCD :0001 0001

1.2.2.4. Céc phép tinh trén sé6 BCD
a. Phép cong
S6 thap phan 1a 128 thi:
-S4 nhi phan la: 10000000
- S6 BCD la: 0001 0010 1000
Do s6 BCD chi ¢ tti 0 dén 9 nén ddi véi nhiing sé thap phan 16n
hon, nd chia sé thap phan thanh nhiéu décac, médi décac dugc bidu
dién bing s6 BCD tuong ung.
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+5 —>+0101 +7_> +0111
3 5 0011 55 0101
¥ 0 12 100
S6 hiéu chinh—— 0110
0001 0010
1 2
b. Phép tru
A-B=A+B
7 5 0111 L0111
5 - o101 1010 *—— Bulcha5
2 0010 +10001
Tl(l) “—Bu2cuas

Bu 1 1a bit 0 thanh 1, bit 1 thanh 0.

Bu2labul cong thém 1.

Xét cac truong hop mo rong:
- Thuyc hién trti 2 s6 BCD 1 décdc ma s bi trii nhd hon s tru.
- M6 rong cho cong va trii 2 s6 BCD nhiéu décdc.

o —



