BIEU DIEN VA TINH TOAN
SO HOC
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CAC HE BEM CO BAN =
e Hé thap phan (Decimal System)
e Hé nhi phan (Binary System)
e Hé thap luc phan (Hexadecimal System)
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HE THAP PHAN

e Cosd 10
e 10 chir s6:0,1,2,3,4.5.6,7,8,9

>\
(y’}

» DUNg n ch¥ s6 c6 thé biéu dién dwoc 10" gia tri

khac nhau:
2 00...000=0
199...999=10"-1
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VI DU SO THAP PHAN ==

o 472.38 = 4x10% + 7x10* + 2x10° + 3x10! + 8x102
« Cac chir sO clia phan nguyén:

2472 :10=47 du 2

247:10=4duw 7

24:10=0dvw 4
» CAc chir sO phan |é:

0 0.38 x 10 = 3.8 phan nguyén = 3

0 0.8 x 10 = 8.0 phan nguyén = 8
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HE NHI PHAN —

e Cosd 2

» 2 chirso: 0,1

» Ch¥ s6 nhj phan goi 1a bit (binary digit)

« Bit 1a don vij théng tin nhd nhat

« DUNG n bit c6 thé biéu dién dwoc 2" gia tri khac
nhau:

2 00...000=0
211...111 =2"-1
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VI DU SO NHI PHAN

» 1101001.1011,,
=20 +25+ 23+ 20+ 21423+ 24
=64+32+8 +1 +0.5+0.125 + 0.0625
= 105.6875,,
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e . 2)
CHUYEN DOI SO NGUYEN ey
THAP PHAN SANG NH| PHAN =
» Phwong phap 1: chia dan cho 2 roi lay phan dw
« Phwong phép 2: phan tich thanh téng cac s6 2
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@

q\
. YT
CHIA DAN CHO 2 T
e Chuyén d6i 105,
105 2 = 52 dw 1
52 2 = 26 dw O
26 2 = 13 dw O
13 2 = 6 dw 1
6 2 A% 3 dw O
3 2 = 1 dw 1
1 2 = 0 dw 1
e Két qua: 105,45 = 1101001,
%
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HE NHI PHAN —

e Cosd 2

» 2 chirso: 0,1

» Ch¥ s6 nhj phan goi 1a bit (binary digit)

« Bit 1a don vij théng tin nhd nhat

« DUNG n bit c6 thé biéu dién dwoc 2" gia tri khac
nhau:

2 00...000=0
211...111 =2"-1
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éTT

PHAN TICH THANH CAC SO 21 =

» Chuyén dbi 105(10)
105(10)=64+32+8+1=26+25+23+20
» Két qua 105(10)=01101001(2)
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e 2)
CHUYEN DOI SO LE (e
THAP PHAN SANG NH| PHAN =

» Chuyén dbi 0.6875(10)

0.6875 x2 = 137/5p
0.375 x2 = 075 p
0.75 x2 = 15 p
0.5 x2 = 1 o)

» Két qua: 0.6875(10)=0.1101(2)

han nguyén = 1
han nguyén =0
han nguyén = 1

han nguyén = 1
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HE THAP LUC PHAN (HEXA) ~——

e Corsh 16
e 16 chir s6:0,1,2,.3.456,7,89A.B,C,D,EF

» DUNng dé viét gon cho s6 nhij phan: mét nhom 4 bit
sé duwoc thay thé bang 1 chir s6 Hexa



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

. ) N
QUAN HE GIPA SO NH| PHAN ()
VASOTHAP LUC PHAN
- 0000 0000(2) = 00(16)
. 1011 0011(2) = B3(16)
- 0010 1101 1001 1010(2) = 2D9A(16)

Nhi phar Nhi phan
0 8

0000 1000
0001 1 1001 9
0010 2 1010 A
0011 3 1011 B
0100 4 1100 C
0101 5 1101 D
0110 6 1110 E
7 1111 F

@ 0111
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, ‘ - 3\
MA HOA VA LUU TRU DU LIEU @./71
TRONG MAY TINH —

o Moi di¥ liéu dwa vao may tinh déu dwoc ma hod
thanh s6 nhi phan



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

MA HOA VA TAI TAO
TIN HIEU VAT LY

e Cac tin hiéu vay ly thong dung:

>\
@’E

2 Am thanh
d Hinh anh
o X Tin hiéu dién n Z . g
Tin higu vatly | BO cam bién ientuc | BO chuyen ddi | Tin hiey sb
> tin hiéu » twong tw - so
(sensor) (ADC)
May tinh
Tin hiéu dién | - . oz ,
Tinhieuvatly | B3 tai tao igntuc | PO chuyen doi | Tin higu sb
< tin hidu sO - twong ty [«
- (DAC)

@
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THU TY LUU TRO CAC BYTE @m
DU LIEU
» BO nh& chinh thwdng dwoc td chive theo byte
» D6 dai tv di liéu (word) c6 thé chiém tr 1 dén
nhiéu byte => can phai biét the tw lwu trir cac
pyte trong bd nhé chinh v&i cac div liéu nhiéu
hyte.
o Lwu trir dau nhé (Little-endian):
0 Byte thap dwoc lwu trir & 6 nhé ¢é dia chi nhd hon.
2 Byte cao dwoc lwu trlr @ 6 nhé co dia chi lén hon.
o Lwu trir dau Ion(Little-endian):
0 Byte thap dwoc lwu trir & 6 nhé c6 dia chi lén hon.
2 Byte cao dwoc lwu trlr @ 6 nhé cd dia chi nho hon.

(-
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@

VI DU LUU TRU DU LIEU
0001 1010 0010 1011 0011 1100 0100 1101

1A 2B 3C 4D
4D 300 1A 410
3C 301 2B 411
2B 302 3C 312
1A 303 4D 413
little-endian big-endian
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BIEU DIEN SO NGUYEN

» SO nguyén khéng dau (Unsigned Integer)
» SO nguyén c6 dau (Signed Integer)
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o)
BIEU DIEN SO KHONG DAU =

« Nguyén tac tong quat: Dung n bit biéu dién so
nguyén knong dau A:

» Mién gia tri A c6 thé nhan: tir 0 dén 2n-1

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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o)
BIEU DIEN SO KHONG DAU =

e Biéu dién s6 nguyén khong dau A=41, B=150
bang 8 bit:

A=41=32+8+1=2°+23+20
A =0100 1001

B=150=128+16+4+2=27+24+ 22+ 21
B =1001 0110
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8
BIEU DIEN SO KHONG DAU =

» Xac dinh s6 nguyén khéng dau dwoc biéu dién
b&i 8 bit:

M = 0001 0010
M=24+21=16+2=18

N =1011 1001

N=2"+2>+2%+ 25+ 20
=128+32+16+8+1
=185

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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@

VOI| 8 BIT =

» Biéu dién céc gié tri tir 0 dén 255:
0000 0000=0
0000 0001 =1

1111 1111 =255
e Tran bé nho:
1111 1111 =255
+ 0000 0001 =1
1 0000 0000=0
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>\
(y’}

VOI 8 BIT
 Truc s6 hoc:
O 1 2 3 255
SIS e e WIIIIIN
777 7

 Truc s6 hoc may tinh:

235
254

0

.1

2
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VOI116 BIT, 32 BIT. 64 BIT ~——
e 16 bit: biéu dién tir 0 dén 216-1
o 32 bit: biéu bién tir 0 dén 232-1
e 64 bit: biéu dién tir 0 dén 264-1
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éTT

BIEU DIEN SO NGUYEN CO DAU__
» SO bu mét clia A: ddo cac gia tri bit ctia A
» S6 bl haictaA=So6bumdtciaA+1
e Vidu:
Giaswrtaco A=0010 0101
S6 bu mét cia A= 1101 1010
S6 bl haicia A=1101 1011
» DUNg s6 bu hai dé biéu dién s6 am
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éTT

BIEU DIEN SO NGUYEN CO DAU__

 DUNg n bit dé biéu dién s6 nguyén co6 dau A:
a, 1A, 5...8,8,
» V&i A la s6 dwong: a,,=0, cac bit con lai biéu
dién do I&n nhw sd khdng dau
» V&I A la s6 am: dwoc biéu dién bang sb bu hai
cla sd dwong twong ng
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BIEU DIEN SO DUONG

» Dang tbng quét clia s6 dwong A:

0a,,...a,8,
o Gia tri clia s6 dwong A:
n—2 _
A= Zaff
i=0

e Biéu dién cho s6 dwong tir 0 dén 2n-1-1

>\
(y’}
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BIEU DIEN SO AM

» Dang tbng quét ciia s6 am A:
1a,.,...a,8,
o Gia tri clia s6 am A:

A=-2""+ nz:_zallf
=0

o Biéu dién cho s6 am ti -1 dén -(2"1)

>\
(y’}
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BIEU DIEN TONG QUAT
SO NGUYEN CO DAU

» Dang tbng quét ciia s6 am A:
a8, ,...8,8,
e Gia tri cua s nguyén A:

n—2
A=—a 2"+ Zaff
—

o Biéu dién cho s nguyén t -(2"1) dén (2n-1-1)

>\
@’E
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. _ i , 2
BIEU DIEN TONG QUAT (e
SO NGUYEN CO DAU =
» Biéu dién cac sb nguyén c6 dau sau bang 8 bit:
A=+58; B = -80

A =+58 = 0011 1010

B =-80
Tac6+80 =0101 0000
SO bumét =1010 1111
S6buhai =1011 0000
Vay B = -80 = 1011 0000
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. . , 2)
BIEU DIEN TONG QUAT (e
SO NGUYEN CO DAU -
» X4ac dinh gia tri clia s6 nguyén c6 dau dwoc biéu
dién duw¢i day:
P = 0110 0010
Q = 1101 1011

P = 0110 0010 = 64+32+2 = +98
Q = 1101 1011 = -128+64+16+8+2+1 = -37
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VOI 8 BIT

» Biéu dién céc gia tri tr -128 dén +127
e Tran bd nh&

>\
@’E
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&
, PUT
VOI 8 BIT T
e Truc s hoc
-128 2 -1 0 1 2 127
(] — e o O WIPIIIIN
| 77777
 Truc s6 hoc may tinh
-128 +127 Y
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VOI116 BIT, 32 BIT, 64 BIT ~——
* 16 bit; biéu dién t -(215) dén 215-1
o 32 bit; biéu dién t -(231) dén 231-1
e 64 bit: biéu dién t -(263) dén 263-1
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CHUYEN DO
TU BYTE THANH WORD

» Doi v&i sO dwong: thém céc bit 0 vao bén trai
e D6i v&i s6 am: thém céac bit 1 vao bén trai

>\
@’E
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. . A 2)
BIEU DIEN SO NGUYEN (e
THEO MA BCD T

e BCD: Binary Coded Decimal Code
« DUing 4 bit & m& héa cac chir s6 thap phan t 0
dén 9
0-> 0000 5-> 0101
1 -> 0001 6 - 0110
2> 0010 7 -> 0111
3> 0011 8-> 1000
4 -> 0100 9 -> 1001
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BIEU DIEN SO NGUYEN
THEO MA BCD

* 35, > 0010 0101 g,
* 61,0 > 0110 0001 gcp,
» 1087, > 0001 0000 1000 0111 g,
* 9640;5 > 1001 0110 0100 0000 gcp,

>\
@’E
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CAC KIEU LUU TR SOBCD =

« BCD khéng goi (Unpacked BCD): mdi s6 BCD 4
bit dwoc lwu triy trong 4 bit thap cta moi byte

« BCD go0i (Packed BCD): hai s6 BCD 4 bit dwoc
lwu trlr trong mot byte
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CONG SO NGUYEN @m
KHONG DAU

» Khi cdng 2 s6 nguyén khéng dau n-bit, két qua
nhan duwoc la n-bit.

» Néu khdng c6 nh& ra khéi bit cao nhat thi két qua
nhan dwoc luon luon dung (C, = 0).

» Néu cO nh& ra khéi bit cao nhat thi két qua nhan
dworc la sal, co tran nh¢é ra ngoai (C, ,, = 1).

 Tran nh& ra ngoai (Carry Out) xay ra khi tdng > 2n
-1.
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CONG SO NGUYEN @m
CO DAU

e Khi cong 2 s6 nguyén c6 dau n-bit khong quan
tam dén bit C_, va két qua nhan dwec la n-bit.

» CONng 2 so khac dau: két qua ludn ludn dung.

e Cong 2 s6 cuing dau: néu dau két qua cung véi
dau cac s6 hang thi két qua la dung, nguwoc lai la
sai.

o Tran xay ra khi tong nam ngoai dai biéu dién:

[-(2™1),+(2™+-1)]
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PHEP TRU SO NGUYEN  —
» Phép tr» hai s6 nguyén: X —Y = X + (-Y)
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g )

C€E€0OAECD0
M € sb bi nhan
Q € sb nhan: BD =n

N O = 1 Y
= '

CACA+M

v

Dich phai C, A, Q
BD &« BD - 1
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n=4

SO0 bi nhan
= 1011 > M
SO0 nhan =
1101 > Q

>\
(y’}

11 X 13 =143

C A Q

0 0000 1101 |/ cac gia tri khai dau /
+1011

0 1011 1101 CCACA+M

0 0101 1110 Dich phai 1 bit

0 0010 1111 Dich phai 1 bit 2
+1011

0 1101 1111 C,A<CA+M

0 +0110 1111 Dich phai 1 bit 1

1011
1 0001 1111 C,A<CA+M
0 @ Dich phai 1 bit n =0
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NHAN SO NGUYEN CO DAU

1. Chuyén dbi cac thra s6 thanh sé dwong
2. Nhan 2 s6 dwong nhw s6 nguyén khong dau
3. Hiéu chinh dau cua két qua



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

NHAN SO NGUYEN CO DAU ~——
e Thuat toan nhan nhanh

- Booth A€0;Q €0
M € s0 bj nhan
Q€< sdnhan;BBD=n

»!
P

=10 =01
Qo, Q-1

r

AEA-M ?? ACA+M |
|

Y
Dich phai A, Q, Q., gitr dau A
BD < BD-1
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n=4

SO bi nhan =
0111 -> M

-M = 1001
3,0 = 0011
-3,, = 1101
(SO0 nhan)->Q

/

Bo di

_F}aT
(+7) X (-3) = (-21) T
A Q Q4
0000 1101 0 |/ cac gia tri khai dau /
* 1001
1001 1101 0 |A€A-M=A + (-M)
N 1100 1110 1 |Dich phai, gidau A, n = 3
0111
1 0011 1110 1 ACA+M
/ 0001 1111 0 |Dich phai, girdau A, n =2
" 1001
1010 1111 0O |A€A-M
1101 0111 1 |Dich phai, girdau A, n =1

1110 1011

Dich phai, gitdau A, n =0
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&
CHIA SO NGUYEN KHONG DAU =

A€ (0, BD=n
M € sb chia
Q € s6 bi chia

B
[

A 4

Dich trai A, Q

v
AEA-M

A J
Qp €0 .
A€A+M | «<— Khoi phuc A

0 Thuong chira trong Q,

0 PhanduchuatrongA )
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n=4

SO bi chia =
0111 > Q
S6 chia = 3,
= 0011 > M
-M = 1101

D

7:3=2DU 1
A Q

0000 0111 / cac gia tri khai dau /
0000 1110 Dich trai

1101 AEA-M=A+ (-M)
0000 1110 Khoi phuc A, n=3
0001 1100 Dich trai

1110 A< A-M

0001 1100 Khoi phuc A, n=2
0011 1000 Dich trai

0000 A&EA-M

0000 1001 Qo € 1, n=1
0001 0010 Dich trai

1110 A< A-M

|
o

Khoi phuc A, n
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CHIA SO NGUYEN CO DAU —

» St dung thuat giai chia s6 nguyén khéng dau sau
khi da dbi sang s6 dwong.
o Hiéu chinh dau:
a (+) : (+) > khdng hiéu chinh
a (+) : (-) > dao dau thuwong
a (-) : (+) > dao dau thwong va phan dw
3 (-) : (-) > dao dau phan dw
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SO DAU CHAM BDONG =

* Floating Point Number: biéu dién cho s thuc.

o M6t s6 X dwoc biéu dién theo kiéu s6 dau cham
déng nhw sau:

X=M*RE
M: phan dinh tri (Mantissa)
R: co s (Radix)
E: phan mi (Exponent)
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CHUAN IEEE 754/85

e CosOR=2

e Cac dang:
Dang 32
Dang 44
Dang 64
Dang 80

DIt
DIt
DIt

DIt
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a q\
CAC DANG BIEU DIEN CHINH —

3130 2322 0
S| e m
63 62 52 51 0
S e m
7978 64 63 0
S e m
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B}\T
DANG 32 BIT T
* S |4 bit dau:
S =0 - SO dwong
S=1->S6am
o e (8 bit) 1a ma excess-127 (28-1-1)cta phan md
E.

e=E+127 =>E=e-127
gia tri 127 dwoc goi la d6 léch (bias)
» m (23 bit) 1&a phan 1& cta phan dinh tri M: M = 1.m
» COng thirc xac dinh giéa tri cua sob thwc:
X = (_1)8*1_m*2e-127

TSty T erCorgTeonT Httpsircomfterirendrentoentt
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_F:PIT
DANG 32 BIT T
e 1100 0001 0101 0110 0000 OOO0O OO0O0O 0000
S=1->sb6am
e = 1000 0010,=130=>E=130-127=3

Vay:
X =-1.10101100 * 23 =-1101.011 =-13.375
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4 ,7\
DANG 32 BIT -

e X=83.75=1010011.112 = 1.01001111 x 2°
Ta co:

S = 0 vi day la s6 dwong

E = e-127=6 => e = 127+6=133,, = 1000 0101,
Vay:

X =0100 0010 1010 0111 1000 0000 O0O0O0O 0000
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CAC QUY UOC PACBIET —

» CAc bit cia e bang 0, cac bit cia m bang 0, thi

X=0
» Céac bit clla e bang 1, cac bit cia m bang 0, thi
X= oo

» C&c bit cia e bang 1, con m co it nhat 1 bit bang
1, thi khéng biéu dién sb nao ca
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b V4 P 3 P ‘FJ'T
MIEN GIA TR]| BIEU DIEN T
o 2-127 dén 2+127
e 1038 dén 10+38
_2+127 _2-12?' O +2-12? +2+12?
PP | N/ | /,_
S VNS Vsl
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DANG 64 BIT =

* S la bit dau

» e (11 bit) la m& excess-1023 cda phan mi E: =>E
= e —1023

» m (52 bit) la phan I& cta phan dinh tri M:

o Gia tri ctia sO thyc: X = (-1)S*1.m*2e-1023

» Biéu dién tir 10-3%8 gén 10+308
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DANG 80 BIT =

* S la bit dau

* e (15 bit) & ma excess-16383 cua phan mi E: =>
E=e-16383

» m (64 bit) la phan I& cha phan dinh tri M:

o Gia tri clia sO thyc:X = (-1)S*1.m*2e-16383

o Biéu dién tr 104932 dén 10+4932
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BIEU DIEN KY TU —

e BO ma ASCIl (American Standard Code for
Information Interchange)

* BO ma Unicode
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4 q\
BO MA ASCII T
e Do ANSI (American National Standard Institute)

thiét ké

» BO ma 8 bit => c6 thé ma hda duoc 28 = 256 ky
tw, c6 méa tw: 00,4 + FF 4, trong do:

128 ky tw chuan, c6 ma tw 00,5 + 7TF 4
128 ky tw mo rong, co ma tr 80,5 + FF ;4
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BO MA ASCII =
00 NUL| 10 DLE |20 SP |30 0 [40 @ |50 P [60 70 p
01 SOH| 11 DCT |21 ! 31 1 41 A |51 Q |61 a |71 q
02 STX |12 DC2 |22 " |32 2 |42 B |52 R |62 b |72 r
03 ETX |13 DC3 |23 # |33 3 |43 C |53 S |63 ¢ |73 s
04 EOT |14 DC4 |24 § |34 4 |44 D |54 T (64 d |74 t
05 ENQJ|I5 NAK|25 % |35 5 |45 E |55 U |65 e |75 u
06 ACK| 16 SYN([26 & |36 6 |46 F |56 V [66 1 |76 v
07 BEL | 17 ETB |27 ' 37 T |47 G |57 W |67 g |77 w
08 BS I8 CAN[28 ( |38 8 |48 H |58 X |68 h |78 «x
09 HT |19 EM (29 ) [39 9 [49 | 59 Y |69 1 79 vy
OA LF A SUB |2A * |3A A ] SA Z |6A ] |TA z
OB VT |1B ESC|2B + |3B ; (4B K |5B | |6B k |7B {
0C FF IC FS 2C 7 J3C < |4C L |5C 1\ |6C 1 C |
ODCR |IDGS [2D - |3D = |4D M |5D | 6D m |7D |
0OE SO |1E RS |2E . 3JE > [4E N |5E *~ |6E n |7E ~
OF Sl IF Us [|2F / |3F 7 [4F O |[|5F _ |6F o |7F DEL
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BO MA UNICODE

» Do cac hang may tinh hang dau thiét ké
 B6 ma 16-bit

e BO ma da ngon nglr

» CO hd tror cac ky tw tiéng Viét
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0000
0001
0002
0003
0004
0005
0006
0007
0008
0009

NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
BS
HT

000A LF

000B
000C

VT
FF

000D CR

000E
000F
0010
0011

0012
0013
0014
0015
0016
0017
0018
0019

S50
|
DLE
DC1
DC2
DC3
DC4
NAK
SYN
ETB
CAN
EM

001A SUB

0018
001C

ESC
FS

001D GS

001E
001F

RS
us

0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
002A
002B
002C
002D
002E
002F
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
003A
003B
003C
003D
003E
003F

NN T IO

e ee

BO MA UNICODE

0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
004A
004B
004C
004D
004E
004F
0050
0051
0052
0053
0054
0055
0056
0057
0058
0059
005A
005B
005C
005D
005E
005F

>, N X ELCHNALTOZErR==I0MmunNw>»@"

0060
0061 a
0062 b
0063 c
o064 d
0065 e
0066 f
0067 g
0068 h
0069 i
006A
006B  k
006C 1
006D m
O006E n
006F o
0070 p
0071 q
0072 r
o073 s
0074 t
0075 wu
0076 v
0077w
0078 x
0079 v
007A =z
0078 {
007C
oo7D
007E

007F DEL

0080
0081
0082
0083
0084
0085
0086
0087
0088
0059
008A
0088
00BC
008D
00BE
008F
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
009A
0098
009C
009D
009E
009F

Ctrl
Ctrl
Ctrl
Ctrl
Ctrl
Cirl
Ctrl
Cirl
Cirl
Cirl
Citrl
Ctrl
Ctrl
Ctrl
Cirl
Ctrl
Ctrl
Ctrl
Citrl
Ctrl
Ctrl
Ctrl
Cirl
Ctrl
Cirl
Ctrl
Ctrl
Ctrl
Ctrl
Cirl
Cirl
Ctrl

00A0 NBS
00A1
00A2
00A3
00A4
00AS
00AG
00A7
O0AR
00A9 ©
00AA =
00AB «
00AC —
00AD —
00AE ®
00AF —
ooBo -~
00B1 =+

2

jun == ] -

00B2

O0B3

00B4

00Bs pn
00B6 9
O0B7

00BE |
ooBe 1
00BA =
O00BB »
O0BC 1/4
00BD 1/2
00BE 3/4
00BF

00C0
00C1
00C2
00C3
00C4
00Cs
00C6
00C7
00C8
00C9
00CA
00CB
00CC
00CD
00CE
00CF
00D0
00D1
00D2
00D3
00D4
00D5
00D6
00D7
00D3
00DY
00DA
00DB
00DC
00DD
00DE
00DF

L OO X000 2 ——— =M I ) [ B B B B

O0EO
00E1
00E2
00E3
O0E4
00ES
00E6
00E7
OD0ER
O0EY
00EA
O0EB
O0EC
O0ED
00EE
O0EF
O0FO
00F1
00F2
00F3
00F4
00F5
00F6
O0F7
00F8
00F9
00FA
00FB
00FC
00FD
00FE
00FF

TR RS S S S o O S S0 Os O il = = o= = i T e (e o B BN B3R R R RS
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