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CONGNGHETHONGTIN Hé co S(/j 10

¢« A=123=100+ 20 + 3 =1x10% + 2x10* + 3x10°

« Tdng quat sd hé co sb g

L Xpge XqXg = Xo g XQML + L+ X Xqh + XoxoP
MOGi chir sO X; lay tir tap X co ¢ phan to

g=2, X={0,1} : hé& nhj phan (binary)

g=8, X={0,1,2,..7} : hé bat phan (octal)

9=10, X={0,1,2,...9} : hé thap phan (decimal)

g=16, X={0,1,2,..9,A,B,..F} : hé thap luc phan
(hexadecimal)

A =123d =01111011b =1730 = 7/Bh
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CONG NGHE THONG TN Hé nhi o han

PH Khoa hoc Tw nhién TPHCM

X q1--- X Xq » X={0,1}

» Puwoc dung nhidu trong may tinh. Tai sao ?
n goi la chiéu dai bit ctia s6 do6

Bit trai nhat X__, 1a bit cé gié tri nhat (MSB)
Bit phai nhat X, |a bit it co gia tri nhat (LSB)
Gia tri thap phan:

K02 XX g
Pham vi biéu dién: tr 0 dén 2"-1 88(1)(1)—;
Pé chuyén dbi sang hé 16, chi cdn gom (011 - 3
tirng nhém 4 bit tir phai sang trai 818(1):‘5‘

Vidu: A=01111011b 0110 — 6
_ 7 B h 0111 — 7

1000 -8
1001 -9
1010 - A
1011 -B
1100 - C
1101 -D
1110 - E
1111 - F
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- diesenoen Bits ¢d thé biéu dién moi thir !
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- Ky tw?
— 26 ky tw = 5 bits (25 = 32)

— Ky tw hoa/ thwéng + dau
— 7 bits (in 8) (“ASCII")

' — Bang mé chuan cho tat ca ngén ng trén thé gidi
Z/ = 8,16,32 bits (“Unicode”) www.unicode.com

//' » Gia trj luan Iy (logic)?

Q — 0= False, 1 = True

/7 . Mau sac ? Vi du: [EiiGS] CEcch ElEE
 « DPijachi?Lénh ?
|« B&nho: N bits < 2N 6 nhé

&:_\\\‘

‘Q‘ZI



http://www.unicode.com/

| CONGNGHE THONGTIN A i A A A
m BH Khoa hoc Tw nhién TPHCM Bleu dlen SO am

< SO khéng dau (unsigned number)

-,

» Lwong dau (sign and magnitude) Binary
— Qui dinh MSB l]a ddu =2 odometer

0>+ 1-5_ 00000 00001 .. 01111

e
11111 ... 1000110000  px00000000 va 0x80000000 277

~+ BU 1 (One’s Complement) ,, Binary
odometer

— LAy bit b 00000 00001 ... 01111

ﬁ
10000 ... 11110 11111 0x00000000 va OXFFFFFFFR; 2727
E

Pham vi bieu dién
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 CONGNGHE THONGTIN S(lj bu 2

~ | BHKhoa hoc Tw nhién TPHCM
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¢

Khac phuc van dé cé 2 biéu dién s6 0 khac nhau?
— 0000 va 1111 ?
— L&y bu rbi cong thém 1
Nhw s lwong dau va s bu 1, s6 bat dau bang 0
la sO6 dwong, so bat dau bang 1 1a s6 am

;[f ~ 000000..xxx : = 0, 111111..xxx : < 0

[ = 1...11111a -1, khdng phai -0 (nhw s6 bu 1)

| . Giatn thap phan cua biéu dién dang bu 2
/7 Xn-lx('zn_l) + Xn_zx(zn-Z) +oF Xlx21 + XOXZO

| Pham vi biéu dién: tiv -201 t¢i 201 — 1
I Vi duy: 11010110 = -27 + 26 + 24 + 22 + 21 = -42
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4 CONG NGHE THONG T

hhhhhhhhhhhhhhhhhhhhh Vi du sb bu 2

+123 =01111011b
-123 = 10000101b
0 = 00000000b

-1=11111111Db
-2=11111110D
-3 =11111101Db
-127 = 10000001b
-128 = 10000000b

Pébi dau:
-3>+3 > -3

Xx:1101 b
x: 0010 b
+1: 0011 b
(): 1100 b
+1: 1101 b
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4 CONG NGHE THONG TIN Pham Vi b|éu d|én S(/j bl‘J 2

—= \ PH Khoa hoc Tw nhién TPHCM

subtraction addition subtraction addition
of positive of positive of positive
numhbers numbers o00...0 numbers

of positive
numbers

0000

1101

1104 010...0

1011

1001

« >

HET 6543201234567 809

(a) 4-bit numbers - {b) n-bit numbers



(L e Sign extension
¢ Chuyén s0 bl 2 tr biéu dién n bit thanh
| biéu dién m bit (v&i m>n)
/:’1- Gia tri cua cac bit tir n+1 t&i m |a gia tri cua
' MSB
|- —Chuyén gia trj -4 tir bidu di&n16-bit thanh biéu
dién 32-bit:

I

1111 1111 1111 1100
, 111111111111 1117111111111 1111 1100

two

two



© 11111 » Bias choso N
11110 00010 bits 1 (2N-1-1)
11101 B
11100 =
unsigned
- bias
» 180 zero

» Bao nhiéu sb
01110 dwong?

0000 11110 11115
10001 30000 OMMET1 10000 . 11110 11111

D e

00000 00001...01110 BLnary 10
_— Iy, Armeatar



: Khoa . s A .~ X
B it o Biéu dién s6 BCD

» Quy tac:
|« Biéu dién thanh tirng nibble (4bit) twong ng véi s6
Decimal
0 0000 5 0101
1 0001 6 0110
2 0010 7 0111
3 0011 8 1000
4 0100 9 1001

« SO dwong +BCD — thém mét sd 0 vao vao s6 BCD
« SO nguyén am —BCD — s0 bu 10 clia s6 +BCD.
« SO bu 10: s6 bu 9 céng thém 1
« SO bu 9: 18y 9 trir cho tirng sd hang trong s6 BCD
+ Vidy: +25,., = 0000 0010 0101
25, = 1001 0111 0101
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CONGNGHETHC)NGTIN AND OR NOT XOR
AND| 0 1 orR |0 1 XOR| 0 1 0 1
0|0 0 0|0 1 0|0 1 NOT[1 0
/ 1 1o 1 1111 111 0
Z!; AND 11010011 OR 00000011 HOHODOTT
/ 00001111 01100000 01100011
..’T."f 00000011 01100011 00000000
I NOT 11010011
= 00101100

12



CONG NGHE THONG TIN Sy dung phep AND

N PH Khoa hoc Tuw nhign TPHCM

« Nhan xet: bit nao and v&i 0 séra 0, and voi 1 sé
| ra chinh né.

s Phép and dwoc str dung dé gilr lai gia tri 1 s6

| bit, trong khi x6a tat ca cac bit con lai. Bit nao

. can gilr gia tri thi and v&i 1, bit nao khdng quan

' tam thi and v&i 0. Day bit co6 vai tro nay goi la
mat na (mask).
' — Vidu:

‘a’ (61h) 0110 0001
Mask (DFh) | 1101 1111
— Két qua sau khi thwec hién and:
‘A’ (41h) | 0100 0001
— Y nghia: chuyén tir ky tw thworng sang ky tw hoa

13



BN Hoemen St dung cac phep OR

« Nhan xét: bitnao or voi1séra 1, or voi O sé ra
| chinh né.

’T Phép or dwoc sir dung dé bat 1én 1 so bit, trong
|| khi gitra nguyén gia tri tat ca cac bit con lai. Bit
©nao can bat Ién thi or v&i 1, bit nao khéng quan
. tam thi or vo&i 0.
o= Vidu:

| 1 (01h) 0000 0001
I Mask (30h) {0011 0000
~ Két qua sau khi thwc hién or:
‘1’ (31h) 0100 0001
| — Y nghia: chuyén tr s6 sang ky tw sb

14
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=, PH Khoa hoc Tw nhién TPHCM
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Phep dich bit va phép quay

.
™
™

:

{a} Logieal night shifi

T T T
L ]

T T“

{h} Logical leftshift

Isi i i i i - & =

T

()} Arithmetic tight shifl

DT Y Y

5 . 5 @

T T“

{d1Arithmetic left shift

i i i i - = »

{2} Right rotate

AT T T T

T T

- & =

{1 Left rotate

Input Operation Result
01010101 | Logical right shift 00010101
(85) (2 bits) (21 = 85/2?)
01010101 Logical left shift 10101010
(85) (1 bit) (170 = 85%*21)
11101010 | Arithmetic right shift 11111010
(-22) (2 bits) -6=(-22)/2?
11101010 | Arithmetic left shift 11010100
(-22) (1 bits) -44=(-22)*21
10100110 | Right rotate (3 bits) 11010100
10100110 | Left rotate (3 bits) 00110101
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~ CONG NGHE THONG TIN 1
m : » PH Khoa hoc 1:|,r nhién TPHCM V I d U

X = 00001000 b = 8 d
X shl 2 = 00100000 b = 32 d
I (X shl 2) or X =00101000b =40 d

Y = 01001010 b = 74 d
| (Y and OFh) shi 4) = 10100000

or
((Y and FOh) shr 4) = 00000100

10100100 b = 164 d = -92d
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i Beaeen Phep cong

« N=4
1001 = =7 1100
+0101 = 5 +0100
1110 = =2 10000
(a) (=7) + (+5) (b) (=) + (+4)
| 0011 = 3
,", +0100 - 4
| 0111 = 7
Il (©) (+3) + (+4)
I
|
/
I 0101 =5 1001 = =7
|,- +0100 = 4 +1010 = —6
;f 1001 = Overflow 10011 = Overflow
(e) (+5) + (+4) () (<7) + (-6)
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CONG NGHE THONG TIN - X
. BH Khoa hoc Tw nhién TPHCM P h e p .tr.l.JJ
0010 = 2 0101 = 5
+1001 = —7 +1110 = —2
1011 = —5 10011 = 3
(a) M = 2 = 0010 (b)) M =5 = 0101
S = 7 = 0111 S = 2 = 0010
—S = 1001 —S = 1110
1011 = —5 0101 = S
+1110 = —2 +0010 = 2
11001 = —7 o111 = 7
(c¢c) M =5 = 1011 (d) M = 5 = 0101
S = 2 = 0010 S =2 = 1110
—_S = 1110 —_— = 0010
0111 = 7 1010 = —6
+0111 = 7 +1100 = —4
1110 = Overflow 10110 = Overflow
(e) M = 7 = 0111 (£f) M = —6 = 1010
S = <7 = 1001 S = 4 = 0100
—_S = 0111 —_S = 1100




d

: Khoa

il

= CONGNGHE THONG TIN 2 A
PH Khoa hoc Tuw nhign TPHCM T ra n S O
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Tran sb xay ra khi két qua phép tinh vuot qua do chinh xac gidi han
cho phép (cua may tinh).

DAu hiéu nhan biét tran sb dbi vaoi sb6 khdng dau:

— Nho ra 1 bit
— Vi du (sb6 nguyén khong dau 4-bit):
+15 1111
_+3 0011
+18 10010
— Nhwng khdng c6 ché dé chira ca 5 bit nén chi chira két qua 4 bit 0010,
la +2 - sal.

Dau hiéu nhan biét tran sb dbi v&i sb cé dau:

~ Dwong cdng duwong ra két qua &m va am cong am ra két qua dwong

— Duwong cdng am va am cong dwong khéng bao gio cho két qua tran sb
M6t s6 ngdn nglr co kha nang phat hién tran s6 (Ada), mét sd khéng

(C)

19
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CONG NGHE THONG TIN

PH Khoa hoc Tuw nhign TPHCM

1011
x 1101

i 1011
0000
1011

1011 + «

10001111

=11
=13

=143

Phép nhan — S6 khéng dau

1011
x 1101

00000000
+ 1011

00001011
+ 0000

00001011
+ 1011

00110111
+ 1011

10001111

20
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dioseroen  Thy4t toan nhan khéng dau

START

C, A< 0

M < Multiplicand
Q < Multiplier
Count < n

Shift right C, A, Q
Count — Count -1

<

Xét bit cudi
cua Q

ololololol1]1]o]11+——bdng 1 :cong M

M= |1|0]1]1

dich phai =—=— ‘
ojlo|1|o|1]1]1]1 o+—bang 0

dich phai

ofofo[2]o1]1]|1]1}—+bing 1 :cong M

M= |1|0[1]1

dich phai =——= )
ojo|1f1|of1|1|1[a—DaNg 1:cong M

M=|1|0|1(1

dich phai

Product

in A, Q 21



GBNGNGHETHONGTIN Phép nhan — Sé bu 2

BPH Khoa hoc Tw nhién TPHCM

1001 (-7) 1001 (-7)
I <0011 (3) < 1100 (-4)
/11111001 (-7) < 2°=(-7)  |11100100 (-28)
| 11110010 (-7) < 2'=(-14) |11001000 (-36)

11101011 (-21) 10101100 (-84) 222
/",,' Tai sao ?
= Thirasé 2: 1100 = - (23 + 22) (1100 = -22)

/'« Giai phap 1

I — Chuyén thira s 2 thanh s6 dwong

I — Nhan theo thuat toan nhan khong dau
/! — Néu khac déu, d6i dau

TR Giai phap 2

[l — Thuat toan Booth

22
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€ cosewen  Thyat toan Booth — Y twdng

Positive
START 2N+ 21+ |+ 2nK = 2n+l _ 9nK
M x (01111010) = M x (26 + 25+ 24+ 23+ 21)
=Mx (27- 23+ 22-21)

A<=0,Q, 0
M < Multiplicand
Q < Multiplier
Count < n

Negative
X ={111..10X, 1 X »- - - X1 X0}
201+ 202 4 4+ 2K 4 (X x 2KT) + L+ (X x 20)=

2K+ (X x 2K D)+ L+ (X x 29)

o1 M x (11111010) =M x (-27+ 26+ 25+ 24+ 23 + 21)
=M x (-23 + 21)

= M x (-23 + 22 -21)

Right: A, Q, Q,

Count — Count -1

23




cNCNGHETHONTN — Thu4t todn Booth — Co sé thuat todn

PH Khoa hoc Tuw nhign TPHCM

« Buwoc 0: A=(0+(Q1-Qp).M)
* Budc1l: A=(0+(Q-Qy)M + (Q,-Q,).M.2)
= M.(Q.1-Qp + Qp.2-Q;.2)
l Buoc 2: A=(M.(Q;-Qp + Qp.2-Q;.2) + (Q1-Q,).M.2?)
_ = M.(Q1-Qp + Qp-2-Q;.2 + Q;.2-Q,.27)
/l+ Buwoc 3:
A=M.(Q1-Qp + Qp.2-Q;.2 + Q.2%-Q,.2% + Q,.23-Q;.27)
L = M.(Q1+Qp+Q;.2 + Q,.2%-Q3.29)
|+ Buwdcn-1:
A= M.(Q+Q,+Q,.2 + Q,.22+Q,.23+.. +Q,,.2"2-Q . 2"
Vi Q,=0 va Q,, chinh la bit xac dinh dau nén phan trong
dau ngoac chinhla Q. Vay A=M.Q

24



0d | Gecowon  Thuat toan Booth — Vi dy
START
A Q Q. M
M- Ml Khéi dau 0000 1101 0 0111
Q < Multiplier
Budc0: A=A-M 1001 1101 0O 0111
shift 1100 1110 1 0111
Budc 1: A=A+M 0011 1110 1 0111
shift 0001 1111 0 0111
Budc?2: A=A-M 1010 1111 0 0111
hmetic Shi
Right: £,0,0,; shift 1101 0111 1 0111
Count =— Count - 1
Budc 3 shift 1110 1011 1 0111
No

Kétqua 11101011 = -21

25



CONG NGHE THONG TIN
gm PH Khoa hoc Tuw nhign TPHCM

'S6 bi chia

Phép chia — S6 khéng dau

S6 chia
(Divisor)

— Thwong
(Quotient)

1178 » 10010011 (147 1011 1:11:}‘/
gp1vidsnd) 1011} 00001101 (13) «

Két qua Yy OO1110

trung gian < 1011

Partial 001111

Remainders 1011

100 (4)
Phan dw

(Remainder)

26
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§€ | deecoen  Thuat toan chia khong dau

START A Q M = 0011
0000 0111 Initial value
A0
M « D.iv-isor O 0 0 0 1 l l 0 Shlft
Q « Dividend
Count ¢ n 1101 SUbtraCt
OOOO 1110 Restore
0001 1100 Shift
1110 Subtract
A—A-M 0001 1100 Restore
0011 1000 Shift
0000 Subtract
0000 1001 SetQy =1
0001 0010 Shift
1110 Subtract
Bt Comntd 0001 0010 Restore
(7/(3)

27
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& oo Phép chia — S0 bu 2

n A Q M = 1101
¢ Thwc hien nhu 0000 B111 ¢ Eitinl valie
| phép chia khon
I p; P 9 0000 1110 Shift
7 dau 1101 Add
I o P . . 0000 1110
lls Néu sb chia va Restore
- sO bi chia khac 22% 1100 Shift
/| X 2. X Add
L dau = doi dau 0001 1100 Restore
thwong 0011 1000 Shift
0000 Add
0000 1001 Set Qp = 1
0001 0010 Shift
| 1110 Add
‘u" 0001 _ 0010 ReStore
(DI(~3)

28



(R Bai tap

¢ Hay trinh bay phép nhan 2 sé nguyén

| (F127) % (-5)

* Hay trinh bay phép chia 2 s6 nguyén
(-7) 1 (-3)

s Phép toan trén cac loai s6 khac: so bu 1,

soO bias, s6 BCD,...

29
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BPH Khoa hoc Tw nhién TPHCM
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Tham khao

J Chwong 3, P&H
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