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Number Systems
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Scale Number of Radix X
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Scale Number of Radix 10
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Scale Number of Radix 2
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Scale Number of Radix 16
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Scale Number of Radix X
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Scale Number Examples

© HALTTEEHI SRR LG
“ Example 1: 6 FI R THY 25.2

Power 6"1 60 6”"-1

Weight 6 1 167

Number 2 5. 2

Numeric Value 12 + 5. + .333 = 17.333
< Example 2: 2i##|FR7TE9110.101

Power 2"2 27N 20 2n-1 2n-2 0 273

Weight 4 2 1 0.5 0.25 0.125

Number 1 1 0. 1 0 1
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Origination of Binary Number
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Conversion Between Different Scale

Numbers
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Conversion Between Different Scale

Numbers
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Conversion Between Different Scale
Numbers
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FERREAR, XPBRR AL EL -

Numbers in Computer
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Binary Number Operations
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Unsigned Number Operations
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Unsigned Number Operations
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f5]: 00101110X 0000010 = ?
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Unsigned Number Operations

“ Example:
00001011 x0100=00101100B
00001011-+-0100=00000010B
Bi: ®%=00000010B, #%i=11B
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Unsigned Number Operations
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Unsigned Number Operations

Example
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Unsigned Number Operations
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X = 11}
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Unsigned Number Operations

“ i 5By ZHEzH (Logical Operations)
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Unsigned Number Operations

© BHIZHNET
- 5y B JEr12%
)

- SRS BB TR

2006-5-19

ulbg* A—&L

AT SRR (HE

1]




517 (AND Gate)

A B Y
A—&—Y 0 0 0
B 0 1 0
1 0 0

Y=AAB 1 1 1
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] (OR Gate)
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HE1 ] (NOT Gate)
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S8kl ] (eXclusive OR Gate)
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575 (Code Translator)
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Signed Number Operations
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Signed Number Operations
Example: EEAIBLESK

HAH Plas s

AN

AN

N7

+52 = +0110100 0] 0110100

[ )

S HUEA

-52 =-0110100=1 0110100
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Signed Number Operations
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oJET [X] 55
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f
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274X 0=x>-2m
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J7 A5 B 451
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e 8{i#0RYERE: +0 = 0 0000000
-0 =1 0000000
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[#51]

© X=-52 =-0110100
5= 10110100
& = 11001011
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ORY S A -

+0] 2 = 00000000
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[#51]

© X=-52=-0110100

X
X
X

== 10110100
= = 11001011
= [X]5+1=11001100

N AMIZ 2R 7 BUE Ve [ =2

2006-5-19

2"t~ (2" -1)

Tongji University



OHY M -
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=1 00000000
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5% 510000000

CIZHEFRBPREXA: -0
cHERMBPEXAH: -127
“EXEREN A -128

“ W EHFSE. (10000000), = 128
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Signed Number Operations

“ 8L R AT 5 B R AT 70 FE [R]
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Signed Number Operations
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Signed Number Operations

© Example: F— A MIRFEZHFIEEER AT
Ti Ik
1) [X];= 001011108 E{EA: +01011108B
EH
FrLAL: X=+46
2) [Xl3 =1 10100108

ikl
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Signed Number Operations

“ FME A B As S
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X+Y ]y =X+ Yy
[X‘Y]*F[X]*r [Y]ﬂ\
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F 0l B AL B
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Signed Number Operations

“XMY Rz F R H
B (module ) Fi—MIERGENEAEE, LXPMETL

BN T EUHIEZON R, DN BN TR 2 Rmﬁ%ﬁﬁﬁm
Lﬁ%mﬁ&kﬁ BHEREAEK e EaE B3 E5F
A, HafEAnhily, fH
X=2"+X (mod 2")
AHELRE,
[X]%I\:2n+X (mOd 2n)
Al

[X£Y ] = 2"+ (X£Y) (mod 2")
= (2"+ X)+ (2"+ X) (mod 2n)
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Signed Number Operations

“ Example: :

=T #MERTRITE

X=-0110100, Y=+1110100, 3K[X+Y];,
=10110100

FITEL:
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Signed Number Operations
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Signed Number Operations
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Signed Number Operations

S ERFRBOEE, A R R
S it MR O S

CASE1: CASE2:
10110101 01000010
+ 10001111 + 01100011
101000100 10100101
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01000010
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Floating Numbers
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Example

« Mgk, F*MERRNFTR: EBEASHL, |
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0.0001010001B=0.1010001B*2-3
(2) [-3];4=24-3=13=1101B
X EEF R 23 : 1101 0 1010001
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|IEEE-745 standard

single-precision 1 8(#4t4 biased ) 23(JRAY) 3247
double-precision 147 114 5247 36447

IS i =1 % 1+ P ‘
BORS FE S, mAs R 127811111118, B(7FH

SURS B S8, (w8 410238K1111111111B, =¢3FFH
RAEGRHENL 2> R >=1, REEA AOFHEHL, XPUER (
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Example

“ f#. 12=1100B=1.1*23
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0100 0001 0100 0000 0000 0000 0000 0000B
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(Null char.)

(Btart of Header)
(Btart of Text)

(End of Text)

(End of Transmission)
(Enquiry)

(Acknowl edgment)
(Bell)

(Backspace)
{Horizontal Tab)
(Line Feed)

(Werbiredl Tabd

(Form Feed)
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(Data Link Escape)
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(End of Trans. Block)
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(End of Medium) —
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Appendix T SEALAE FHARTE

€ bit
1Mb=1024x1024bit=22%it
1Gb=23%it=1024Mb
1Th=24%it=1024Gb
% Byte
1 Byte=8bit, 1KB=1024 Byte
< Word: RTFK, Hlbit,4bit,8bit,16bitZE
— A% 1ER T A2Byte(16bit
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