Chuong 2 Hé dém
2.1. Hé dém va cach biéu dién.

. Dinh nghia: Hé d€m 12 mot tap cédc ky hi€u va quy tac s& dung tap céc ky
hiéu d6 d€ bi€u dién va xdc dinh céc gid tri sO.

«  Phan loai hé dém:

- Hé dém la ma va hé thap phan
- Hé nhi phén, bat phan va thap luc phén.(dung trong tin hQc)

a. HE thap phéan

« Hé dém thap phan chi 12 mOt truOng hgp riéng khi chon co sO 14 10. Mt
s& N trong hé d€m co sO b néu c6 biéu dién 1a :

N=(dndn-1dn-2..d1d0,d-1d-2...d-m)
thi gid tri cla N duQc tinh theo cong thUc :
N =d(n) b(n )+ d(n-1) b(n-1) + d(n-2) b(n-2)...+ dO b0 + d-1 b-1 +... + d-m b-m

di thda min di€u ki€n 0 < di < b con n 14 s6 lugng cac ch(F sO bén trdi, va m 14
sO luong céc cht sO bén phdi dau phan chia phan nguyén va phan 1 cla sO N.

. Vidul: cho s6 N=3578696,345,, thi ta c6
d,=3, d,.1=5, dyo=7....d¢=6, d.;=3,...,d.,=5 va b=10( La c0 s6 10).
Khi do6 ta c6
N=3*10°+5*10°+...+6+3*10"+...5%10° =3578696,345,
Vi du2: Theo cach trén hay phan tich sON,= 13,24, va N,=324.55,,
N=1*10"+3+2*10"+4*107?, N,=3*10*+2*10'+4+5*10"'+5%10
Trong tin hOc ngU0i ta thuOng diing mot s6 hé dém sau day:

b.Hé& dém nhi phan




e Lahé dém c0o sO 2 nghia 1a chi dung hai ch(r s6 0 va chit sO 1 1am ki hi€u.
e Vidu.0,1,10,11,1011001.

¢ Hé dém muoi siu

 Con g0i 1a hé Hexa 1a hé dém co s0 16, st dung cac ki hi€u:0,1,2, 3,
4,5,6,7,8,9,A,B,C,D.,E,F.

 Vidu.C65FB, -D32F, -47,20, ....

. dé€ phan biét s6 dugc bi€u dién & h& dém nao ngUdi ta vi€t co sO lam chi
sO cho s06 d6. Vi du. 101, , 5.

2.2. Bién ddi gilra cac hé dé€m

« 2.2.1 Bi€n d6i s6 thdp phén sang s& nhi phan.

« 2.2.1.1. Pi s6 nguyén.

MuOn dGi s6 nguyén thdp phan s thanh s& nguyén nhi phan x ta chia s cho 2
rOi ti€p tuc chia thuong nhan dugc cho 2 ... c( ti€p tuc chia nhu vay cho dén
khi nhan dugc thuong cudi cing 13 0 thi thdi. Phan du 1an 1ugt nhan dugc tir
dudi 1én trén 1a cdc chlr sO cla x.

Vi dul: Hiy ddi sO thap phan 52, sang sO nhi phan
. 5212

0 262

. 0132

. 1 612

. 0 3|2

. 11l

. 1 Lo



. Nhu vay 52, = 110100,

2.2.1.2. DOi phan thap phan.

MuOn dGi phan thap phan s thanh sO nhi phan x ta nhan s v4i 2 sau dé nhan
phan thap phan cla tich nhan dugc vGi 2...c( nhan mai nhu vay cho dén khi
nhén dudgc tich cla 2 vGi phan thdp phan bang 0 hodc di dat dugc dO chinh
x4c can thi€t thi thdi. Phan nguyén cUa tich nhan dugc dau tién la chit s6
dau sau dau phdy cUa x, phan nguyén cUa tich th(t hai 12 ch(r sO th( 2...

Vidu 1: BGi 0.40625,, va 0.927,,

0.9375 0.927
x2 x2
1.8750 1.854
x2 x2
1.7500 1.708
x2 x2
1.5000 1.416
x2 x2
1.0000 0.832
x2

1.664

0.9375,=0.1111, va 0.927,,=0.11101,




2.2.1.3.D6i hOn hop.

DGi riéng tUng phan nguyén va phan thap phan rdi ghép lai
Vidu. 52.9375,=110100.1111,
Bai tap: Poi cic sO sau ra s6 nhi phan

8.96,0. 19.74,0, 2008.63 9, 1758.56,0, 1456.45q, 3456.2,

2.2.2. PGi s6 hé nhi phin sang s6 hé thdp phén.

Bi€n d6i sO nhi phan X sang sO thap phan S.

Gid sU X,=b,.b,,....b;beb_ib.,...b., thi

Taco Sip=b, *2" +b,,*2"2+.. . +by*2%+b_*2'+. . .+b_,*2™
Vidul: 101.1,=(1%2*+0%2'+1#2°+1*2V=5 5,

Vidu 2: 110100.1111,=1#2+1%2*4+0%*2°+1#2°40% 2 +0#2°+ 1 %2+ 1#2 241 %2
+1%2%=52.9375,

Bai tap: Bi€n d0i cc sO nhi phan sau sang sO thap phan.

10.10,; 110.11,; 101101.01,; 11001.100,; 110101.01,

2.2.3. PGi s6 hé thap phén sang s6 hé thdp luc phén.

0;1;2:;3;4:5:6;7;8;9;A;B;C;D;E;F

Quy tac bi€n d6i tuong ty nhu d6i tir hé 10 sang hé 2 nhung nhén va chia
cho 16.

Vi du: DBGi 52,="
52/ 16

4 316
3 Lo
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Véy 521() = 3416

Bai tép: dGi cac sO hé 10 sau sang hé 16; 16,0; 18,; 105,0; 346,0; 5675,
8765.5,,

2.2.4. PGi s6 hé thdp luc phin sang s& hé thdp phén.

Tuong tu hé nhi phan ta 4p dung cong thUc.
Xi6=bybn.1 bys....bibgb.1b,...b., thi
Tacd Sip=b,*16"+b,.;*16™ " +...+by*16"+b_*16'+...+b_ ,*16™
o Vidu: 1A.74,,=1¥16" + A*16° + 7*16" + 4*162
= 16+ 10+ 0.4375 + 0.015625=26.452625,,
Bai tap: PGi cic sO hé thap luc phan sang cic sO hé thap phan.
2B;6; 1Cs6; 2E. 106

2.2.5. Bi€n d6i hé nhi phin sang hé thdp luc phin

Quy tac: * gbp cdc chir s hé nhi phan thanh tUng nhém 4 s6 ca vé 2 phia tir
dau phay(phan cich phan nguyén va phan thap phan.

* Thay mOi nhém 4 ch(t sO b3i ky tU tuong Ung G hé 16 theo bang

Hé2 | 0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | O111
Hél | O 1 2 3 4 5 6 7

6

Hé2 | 1000 | 1001 1010 | 1011 1100 | 1101 1110 | 1111
Hél | 8 9 A B C D E F

6

sau.
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Viduy: 1011100101.11, gdp 0010 1110 0101. 1100,=2E.C;s

Bai tap: 11110001.1,; 100111.1010,; 101010111.101,

2.2.6. Bién d&i hé nhi phin sang hé thép luc phin

 Ching ta c6 th€ d6i ngugc 1ai ti hé thap luc phan sang hé nhi phan dua
vao bang trén.

Vidu: 3.DEx=0011.11011110,.
Bai tap: DGi cic sO hé thap luc phan sau sang hé nhj phan.
D42E.1C; 3A2B.D2; C1F.0D; 1AB.5C

2.3. Cac phép toan trén hé dém

« COng, trlr, nhan, chia sO nhi phan

MuOn thuc hién cdc phép tinh sO hoc trén hé nhj phan ta dUa vao bang sau.

Cong Trie Nhan

0+0=0 0-0=0 0*0=0
0+1=1 1-0=1 0*1=0
1+0=1 1-1=0 1*0=0
1+1=10 10-1=1 1*1=1

Cac bai tap mau.
* P0i co s0:
Vi du: DGi so tUr hé nhi phan sang thap phan

a) 1100111
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b) 1010011
c) 1101011

a) Cach 1:
2° 2° 2* 23 22 2!

1 1 0 0 1 1

N
S

|—\
Yy YVY VYY v[

o o N
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103



Cach 2:
‘1100111

‘ 3 6 12 25 51 103
1x2+1 =3 3x2+0

b) 1010011
26 2 2t 22 22
1 0 1 0 0 1 1
‘ 1
P
> 0
" 0
. 16
> o—
64
83

c) 110.1011

101.1011p =122+ 12" +02°+ 1.2 + 0.22 + 1.2°+ 1.2*

1 1 1
=4+24+0+-+0+ - + —
2 8 16



816 8 2 1 139
- 16 12

Vi du: DGi sO tir hé thap phan sang nhj phan

a)
437 2
11218 | 2
0[109| 2
1| 54 2
0 | 27 2
1| 13 2
1 6| 2
0| 3

Vay: 4375, = 110110101,
b) 0.40625,0,
c) 437.40625.,0, = 110110101 . 01101,
b)
0.40625
X2
©0.81250
X2



~1.25000
X2
~0.50000
x2
~1.00000
Vay: 0.01101,
MuOn d6i sO thap phan tUf co sO 10 -> cO sO 2 ta d6i phan nguyén va
phan thap phan riéng bi€t sau d6 dat ddu cham gilta 2 két qua.
Céc phép toan sO hoc trong hé nhi phan
- Phép cOng: 100101.10101 + 101.1011
Cach lam:
100101.10101

+ 101.1011

101011.
01011

1001.10011

+ 11.1101

10001.
01101

1101.101

+




1010.011

11000.000
- Phép trur:
1101.101
- 1010.011
0011010
1101.0011
- 110.1101
0110.0001
1
- Phép nhan:
110110 111.001
x 101 x 1.11
110110 111001
000000 111001
110110 111001
10001110 1100.0111
1
- Phép chia:

111001 : 1001 =11du 11
* Hé b4t phan:

1. DGi sO tlr thap phan sang bat phan:



a) 14761() = 2704(8)

147
6| 8
8'=8
8> =64
8'=512
b) 165 ; ¢)0.5 d) 0,4
0.4 0.2 0.6
x 8 x 8 x 8
3.2 1.6 4.8
Vay: 0.4'°=0.31463146 (3146),
c)
0.5
x 8
4.0
Vay: 0.5,)=0.44
b)
165/ 8
5| 20
4

0.8

6.4

0.0

0.4

3.2



Véy 16510 = 245(8)



A A A A A A
I 165

— - 4101

- 6437

829

- 821

- 813

- 85

2. D6i

21 WY 100U 1UoU)
3. C4c phép todn trong hé bat phan
a) 62545 + 41764
b) 62145 - 3527,
c) 365175+ 647534
d) 6713545 - 2136044
Bai lam:
6254, 6214,
+ 417654 - 35275
T 12452 T 2465,



365175 671354

+ 647533 - 2136045
1234724 4555505

* Hé thap luc phan

PGi tUr hé thap phan sang hé thdp luc phan

a) 15321
Céch I:
1532
1| 16
9 957| 16
13| 59| 16
‘D 11 3‘ 16
B 3‘ 0
=> 15321, = 3BDY,¢
Cach 2:

3x16° + Bx16°+ 13x16 + 9x16

I A A

A

A

15321

3x 40963033

13

- 11 x 14°217

169



Vay: 15321,0=3x16+B x 16+ D x 16' + 9 x 16° = 3BD9,

b) 12.5

N, =12

N,=0.5

12,=Cis

N,=0.5 =>N,=0.8
x 16
80
=>12.5,0=C.8

2. DGi tUr hé thap luc phan sang hé ¢ s6 10
a) Cach 1:

1A74,6=1.16" + A.16° + 7.16" + 4.16>

=16 +10 +- ng
— 26 + 0.4375 + 0.015625
— 26 . 452625,
Céach 2:
1B34

‘ 27 435 6964
1B3416 - 696410

3. Cac phép toan

- Phép cOng:



a) 82C4,, +9D8Cys

b) 13C . A+ 35.2C5

82C4 1 132546
+ 9D8Cy + A3
12050, 13C8
172.C;s 13C . Ay
+8DE . Fyq 35.2Cs
A51. By 171.CCys
- Phép tru:
a) 74B2,6 - 135A 6 b) 23A . 76— 142. 2A 4
74B2, 23A. 716
+ 135A5 +142 . 3A
61586 F8 .36,
327A . BCy
-35C . FEyq
3FIE . BEq

Phuong phdp ddi nhanh gilta cdc hé co's0 2, 8, 16

Vi du:

g =2

753y = 111 101 011, T=ax2’+bx2'+cx2°
6423, 10 100 01001,

VD: 1101 101, =001 101 101 = 1555



VD: 8A9,, = 1000101010 01,
VD: 11110011111011,=0011 1100 1111 1011,

= 3CFB16



