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Chapter Il

History

This is interesting. Number System
played a vital role in Computing. We
came across the History of
Computing, and we have seen that
numbers laid the foundation of
computing and helped us to renovate
new tools for easier and simpler
calculation. These are the lists of
several number system that were
invented at different ages and

cultures in History.
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Approx. first

Name Base ¢ Sample +
appearance
, T TYMTYH

Babylonian numerals 60 < 3100 BC

INng I ﬂ “\‘\
Egyptian numerals 10 or 3000 BC

<n . e seer i
Maya numerals 20 e e o i SR SR

E==EEE
Oracle bone script 0 0 14th century BC?
Chinese numerals,
Japanese numerals, 6 BT =SWARE
Korean numerals (Sino- AW
Korean)

I T mIIVVVIVIVI
Roman numerals 10 1000 BC

X X
Greek numerals 10 apyoefrindI After 100 BC
Chinese rod numerals 10 I AT 1st century
Hindu-Arabic Numerals 10 0123456789 9th century

_ . 1617 in Rabdology, a
John Napier's Location ababcacbcabcd . 5
2 non-positional binary

arithmetic

ad bd

system

Diagram of codes (symbols) throughout history


http://en.wikipedia.org/wiki/List_of_numeral_systems
http://en.wikipedia.org/wiki/List_of_numeral_systems
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1. Introduction Nt =T

%, O 32
= e ....® °
©
=
= o Whatever the nature of the information processed by a computer (image, sound,
qg text, video), it is always in the form of a set of numbers written in base 2, for example
c
= 01001011. Coding of information
O
o e -y
= Texts - O
o - » 2
1oy - = >
(@)
= Photo/Images -l S
U . -~ —h .
-~ —, = "'[ Numerical don‘qj
Voices/Sounds - &
e T A 3
= = Q
Videos. - =
e, —~ )
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1.

Introduction

o The term Dbit (lowercase b in

notations) means “binary digit",

that is to say O or 1 in binary
numbering.

o It is the smallest unit of
information that can be manipulated

by a digital machine.

0

1

0(1]0

One 8 Bits BYTE

Binary Point

0

51 52

111 0]

Fractional Part




57|12 }57= 28x2 +1
Bit de poids 1 28 2
- 0l14)2
0l 72

1. Introduction

®

2, @l 312
2 @ 1|2_
| ST=111001, 0

c
-9 Bit de poids
*C-U' fort
£
S
= o The Byte (in English byte or capital B 1 Byte = 8 Bits
S .
=8 in notations) is a unit of information
° .
@)
3 composed of 8 bits. Tolilololslola
— 1c
" 1 [
(¢B]
2 1 Bit
8
© Example, it allows you to store (Save) a 1 byte = 8 bits
1 kilobyte = 1024 bytes
character such as a letter or a number. 1 megabyte = 1024 kilobyte
1 gigabyte = 1024 megabyte
1 1024 gigabyte

O
%
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1.

Introduction

o A unit of information made up of

16 bits is generally called a word.
o A unit of information 32 bits
long is called a double word, hence

the name dword.

57|12 }57= 28x2 +1
Tl2s 2
0

Bit de poids

:

—\}\. > ol

Byte 765 43 2 1
Ffrr

12864 32 16 8 4 2 1

Word

1514 13 121110 9 8 7 6 5§ 4 3 2 1 0

[ e e

DWord

31 23 15 7 0
LT T (T T T O S
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Introduction

57|12 }57= 28x2 +1
Bﬂwl 1 28 2

Ol1412

w Ol 72

N

2, @ 312
> @ 1|2_
| STe=111001, 0

Bit de poids
fort

Byte

| 8 bits = 1 Byte |
Nom Svmbole  Taille Nom Symbole  Taille
Kilo-octet ko 10° Kibi-octet ko 210
Meéga-octet Mo 10° Mébi-octet Mio 220
Giga-octet Go 10° Gibi-octet Gio 230
Tera-octet To 104° Tebi-octet Ti0 240
Peta-octet Po 104° Pebi-octet Pio 2°°
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2. The basics of numbering

e Base 10

o We use the decimal system (base 10) in
our daily activities. This system is based on

ten symbols, from 0 to 9.

I_ } 57= 28x2 +1
Bnloopo-d

General rule

210 1 -2
{ahc.de}

ZIANN

a:-: +hx+cx+dx + ex)




57|2_ } 57= 28x2 +1
sngepocs 1282

210

2. The basics of numbering T =
N\ 712

ISl © Base 10 —\\“'_
=
IS o Example:
= ple: 18 5 3
qa [1000[100] 10 ] 1 |
= I » 1x1000= 1000
S i = (e, >sxi00= 800
g Coding (2092)10 = ( )10 s B0
B L 3x1= 3
. 1853
5
&
@)

{ahc.de}

ZIANN

a:-: +hx cx+dx+ex)
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2. The basics of numbering

N o5
ISl - Base 2 _\\m;mollz—o
:
_"E o In computer science, the binary system (base 2) is very frequently used since
; Boolean algebra is the basis of digital electronics.
E o Two symbols are enough: 0 and 1.
5
) 27 26 25 24 23 22 ot 20
O

o o0 o o o0 o o0 o0 o

128 64 32 16 8 4 2 1 1
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2. The basics of numbering ol

%072

X, @ 3)2
 Bases (2-8-16): _\\ :m01|2_o

Bit de
fort

o Binary system (b=2): uses two numbers: {0,1} It is with this system that computers

work,

o Octal System (b=8): uses eight digits: {0,1,2,3,4,5,6,7} Used some time ago in IT.
It allows 3 bits to be encoded with a single symbol.

o Hexadecimal system (b=16): uses 16 digits: {0,1,2,3,4,5,6,7,8,9,A=10, B=11
C=12, D=13,E= 14,F=15}. This base is widely used in the world of microcomputers. It

Chapter Il : Coding of information

allows 4 bits to be encoded by a single symbol.



57|12 }57= 28x2 +1

3. Transcoding (Basic conversion) w Ul

® 12
o ....* 0
Bit de poids
fort

Is the operation which allows you to go from the
representation of a number expressed in one base to the

representation of the same number but expressed in another base.

Chapter Il : Coding of information
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3. Transcoding (Basic conversion) ol
N @l 32
c k. @l 12
=L Rulel:(From10to 2,8, 16 —\‘,woh
©
S
qCE’ Convert from lower order to higher order. P | IR | R UV A P PPN |
"8 1 .. Mark the number of the number lowest N Ol o v x .
‘Yo B b Al Y \ e as

%’ to highest power from O to the end of the 00 358 VN ) (Y1 B o) (o Al o
=2 order (from right to left) (Dbl ) ) e )u il Anles )
| 2. Take the lowest order base to the sign ) ) ) ) »
2 power and multiply it by the distinct @l laals Aadlall 58 ) oY) s il saclé 24 2
5 number of the base. 50l yal
o
8 BIT# 7 6 5 4 3 2 1 0
@)

UN BUN SIS BON SIS SR RON N

T ] -] 4 3 2 1 1]
V&LUE:z 20 2% 24 2% 2% 20 2
128 64 32 16 8 4 2 1



3. Transcoding (Basic conversion)

Rule 1: From10To 2, 8, 16 :

 Dividing the decimal number by the number b (the target base).
 The condition for stopping the division is to reach the remainder of the quotient 0,
* Arrange the number with the remainder of the division from bottom to top.

Chapter Il : Coding of information

73 |2 +73 5, = 10010015,
Low order bit @ 36 2
o 18] 2
09 ]2
4 | 2
1 .12 |2
Reading direction o} 2
' - (1) o

Most order bit
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3. Transcoding (Basic conversion) © ROy

)

x, @l 3)2
‘ ®l 12
1. Transcoding from base 10 to base b _\\mwol_o

The rule to follow is successive divisions:;

o Then the quotient by the base b
o So on until obtaining a zero quotient
o The sequence of remains corresponds to the symbols of the target base.

o We divide the number by the base b.

Chapter Il : Coding of information



57|2_ } 57= 28x2 +1
2

3. Transcoding (Basic conversion) e O
\ 712
i ol 12
§ 1. Transcoding from base 10 to base b _\\uwoh
:
= Examplel:
= Convert decimal number 57 57 |_ } 57= 28x2 +1
=3 to Dbase 2. (Decimal to Bt de polds
i=B8 Binary). .
3 f—
g
3
O

o This involves making a
series of  Euclidean »
divisions by 2. ‘ I._
o The result will be the | 57=111001, | e ®
. .. L de poids
juxtaposition  of  the fort

remainders.



57'2_ } 57= 28x2 +1

3. Transcoding (Basic conversion) ~ WLk
S B Transcoding from base 10 to base b Cs7,=111001, ,,m,,,,oh
s
= Example 2:
= Convert decimal number 73 to base 2. (Decimal to Binary).
(@)}
c
s 73 | 2 =734, = 1001001,
S ) |§ 2 (10) €)
— Low order bit 18 | 2
= > 0
E O 0o 9 2
o 4 |2
= 1
O 2 2
o 0 1] 2
Reading direction 0 —
1 0

Most order bit
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3. Transcoding (Basic conversion) © ROy

W

x, @l 3)2
. @ 12
1. Transcoding from base 10 to base b _\\%mol_o

Example3:
Convert decimal number 73 to base 8. (Decimal to Octel). This involves making a
series of Euclidean divisions by 8. The result will be the juxtaposition of the

Chapter Il : Coding of information

remainders.
73 | 8 « 73, = 111
Low order bit =@ 0 8 (10) @)
1|1 [ 8
Reading direction ; 0

Most order bit
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3. Transcoding (Basic conversion)

1. Transcoding from base 10 to base b

57|L } 57= 28x2 +1
Brdepocs 21282
e 0

%.72

2, @l 312
2 @ 1|2_
smeetttoor, | Y00

Bit de poids
fort

Example 4: Convert decimal number 335 to base 16. (Decimal to hexadecimal). This
involves making a series of Euclidean divisions by 2. The result will be the

juxtaposition of the remainders.

335a0| 16
15120116
411 16

"\ lifo

335a0) = 14Fus) (15=F)

intuitive method
successive subtractions

1672 161 1670
256 16 1

1 4 F



3. Transcoding (Basic conversion)

2. From binary base to base b

First solution: Convert the number in binary base to decimal base then convert this
number in base 10 to base b.

BIT#: 7 6 5§ 4 3 2 1 0

UF BUR SIN RUR SIS SIS S0 S

T & 5 4 3 1 1 ]
VALUE:Z 2¢ 2% 24+ 27 20 20 2
178 A4 32 14 R 4 2 1

Chapter Il : Coding of information

Ex
= 10010, = ? 5,
° m 10010 5) = 2%4+219 =184, =2*81+2%80, 1 =22,



BIT#: 7 6 5 4 3 2 1 0

3. Transcoding (Basic conversion)

97 26 25 24 33 91 31 Qo
VALUE:

ISl 2. From binary base to base b 128 64 3216 8 4 2 1
:
= First solution: Convert the number in binary base to decimal base then convert this
= number in base 10 to base b.
(@)}
=
g 1011;23= (1 x 23) + (0 x 22) + (1 x 21) + (1 x 20)
= 1011;23=(1x8) + (0 x 4) + (1 x2) + (1 x 1)
- 11 2
10112y =11

2 12) (10) 1 }T 2
= 0 3 2
O 1 1 2

1 1

0

(11)10 =(10011)2



BIT#: 7 6 5 4 3 2 1 0

3. Transcoding (Basic conversion)

VALUE:
128 64 32 16 8 4 2 1

3. From a base to base b

First solution: Convert the number in binary base to decimal base then convert this
number in base 10 to base b.

A3F(16) = (A x 162) + (3 x 167) + (F x 160)
A3F(16) = (10 x 256) + (3 x 16) + (15 x 1)
A3F(15)= 2560 + 48 + 15 = 2623 [1()

Chapter Il : Coding of information

O
g



BIT#: 7 6 5 4 3 2 1 0

3. Transcoding (Basic conversion)
- . VALUE:. 2 2% 220 2 2 2 2
Sl 4. From binary base to base b 128 643216 8 4 2 1
©
=
= First solution: Convert the number in binary base to decimal base then convert this
= number in base 10 to base b.
(@)}
-% 2'5;23}?"'12 , A3F(15)= (A X 162) + (3 x 161) + (F x 160)
O 0 | 656 | 2 A3F(16)= (10 x 256) + (3 x 16) + (15 x 1)
o 0 328 2
= B 162 > A3F(1g)= 2560 + 48 + 15 = 2623 (1)
fo o | 82 | 2
% 0 41 2
e 1 20 2
O o [ 0| 2
0 5 2
1 3 2
1 1 2
(2623)10 =(111001000001)2 1| o




3. Transcoding (Basic conversion) |

777777 1 L
VALUE:Z 2% 2% 2+ 28 22 21 2

=Bl 4. From binary base to base b 128 643216 8 4 2 1

_"E Second solution:

q;,, o Binary to octal: grouping the bits into subsets of three bits then replacing each group
g with the corresponding symbol in base 8. (Table 1)

= o Binary to Hexadecimal: grouping the bits into subsets of four bits then replacing each
%’_ group with the corresponding symbol in base 16. (Table_2).

g o Convert the number in binary base to decimal base then convert this number in base

10 to base b.



BIT#: 7 6 5 4 3 2 1 0

3. Transcoding (Basic conversion)

7 96 5 94 3 92 1 0
VALUE: 27 2% 28 2+ 2% 22 21 2

§ 4. From binary base to base b 128 64 32 16 8 4 2 1
:
=8 Second solution: (E)OH:ISP{’;flmfce
— ctale inaire
g,, Binary to octal: grouping the
= . : Symbole Octal ite binai
58 bits into subsets of three bits ymbo'e Lictale  suite binaire
S 0 000
== then replacing each group with 1 001
> : i 2 010
% the corresponding symbol in 3 on
@ base 8. (Table_1) 4 100
5 101
6 110
7 11
e (Table_1)



BIT#: 7 6 5 4 3 2 1 0

3. Transcoding (Basic conversion)

7 96 5 94 3 92 1 0
VALUE: 27 2% 28 2+ 2% 22 21 2

ISl 4. From binary base to base b 126 6432 16 8 4 2 1

©

-

qg Deuxiéme solution : Corregpondance

=" o Binary to Hexadecimal: Hexadécimale \ Binaire

(@)

% Grouping the bits into subsets of Hexadécimale\Binaire

8 f bits th laci h S. Hexad. suite binaire S. Hexad. suite binaire

O our bits then replacing each group 0 2000 2 1000

s With the corresponding symbol in 1 0001 9 1001

S 2 0010 A 1010

;‘% base 16. (Table_2). Convert the 3 0811 B J01

O number in binary base to decimal 4 0100 C 1100

: . 5 0101 D 1101
base then convert this number in 6 0110 E 1110
base 10 to base b. 7 0111 F 1111
e (Table 2)



3. Transcoding (Basic conversion) |

7 96 5 94 3 92 1 0
VALUE: 27 2% 28 2+ 2% 22 21 2

=Bl 4. From binary base to base b 128 6432 16 8 4 2 1
*c-d'
£
E BASE 10 | BASE 2 (16) BASE 16 BASE (8)
= 0 0000 0 000
=) | Correspondence table 1 0001 1 001
> 2 0010 2 010
= 3 0011 3 011
E 4 0100 4 100
@) 5 0101 5 101
= 6 0110 6 110
T 7 0111 7 111
S 8 1000 8
=3 9 1001 9
E 10 1010 A
O 11 1011 B

12 1100 C

13 1101 D

14 1110 E

15 1111 F

(Table_3)



3. Transcoding (Basic conversion)

BIT#:

7

6 5

4 3

2 1 0

UF BON BN BON BIN BN ON S

c VALUE:27 *r 2 rr 2y

i<l 4. From binary base to base b 128 6432 16 8 4 2 1

e

(qv]

-

| -

£ Examples:

— AB2 = 5142

o

(@))

= A 6

3 4 2 1 1Jo[1Jolo]1]1]o[o]o[1]o

O 1 |0/0|/0|1!/0|0|0] 1 5 1 a 2

— 8 (7|6[8| 4[5|2|1] 0

T ® 2? 2°

..a | 7015 =EQD

S 256 16 1

c

O g3 7 0 1 5
1] 1] 1] of of of of o 1 1 o 1

E (] D
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4. Coding of real numbers and signed numbers: [ \ 'LE

m00~g‘0

Sl 1. Real numbers 9%
T

=

“Cé O A real number is represented in decimal by: dmdm-1...d1do.d-1d-2...d-»
=

o

(@)

'-cE: To go from a decimal real number to

(@]

O binary we use the following method:

E 1-Division the entire part by 2.

a

= 2-Multiply the fractional part by 2.

@)

A 4 L 4
O In binary, a real number is represented by bmbm-1...b1ba.b-1bz...by
the following form:



3 e
(ol i
1 - . ) L oo =oras
4, Coding of real numbers and signed numbers: | | =esies

c =1
il 1. Real numbers peate 2
b v
=
"'CE) Examp|es 01: (12.55)2=(1100.1000110...)2
.qg La partie entiére (12)10=(1100)z The fractional part (0.50)10=(1000110...)2
(@)] 0.55x2= 1.10
c
S 12 2
o 0.10x2= 0.2
2 Of| 6]2
— 0.2x2= 0.4
. | 3| 2
E 0.4x2= 0.8
Q. S
S—E 1|2 0.8x2= 1.6
U " &

! 0 0.6x2= 1.2

0.2x2= 0.4
We define a similar notation for any v
binary number representing a real




210 -1 -2
(ahc.de}

4. Coding of real numbers and signed numbers: /j \\\

E 1. Real numbers (ax + bXx+olt d + ex )
T

£

qg Examples 02: the number (1010.101) represents the following sum:

% 1 0 1

= 100,101l =8+0+2 +0 + — +—+ —

-_g 2 4 B

© Here we divide by powers of 2 instead of powers of 10 in decimal. Or, in decimal writing:
E 8+2+0.5+0.125 =10.625

Q In another form:

o

o 127 +0x2" +1x2  +0x2” w12 T roxa T a1
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19
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o
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SR
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4. Coding of real numbers and signed numbers: [ ‘ "l [=iies
olagli= 0
= 2. Signed numbers e
:
S Coding signed numbers
c
% To go from a negative number in decimal to binary, simply calculate:
(@)}
= The 1's complement and the 2's complement.
(@)
O (17)10 =(00010001)2
= 1's complement of 1
o
= 11101110
= 2's complement of 2
@)
11101110+
1
1101111 = (-17)10
Bit 1 indicates that the sign is negative
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5. Binary Arithmetic \ |'L_4'—~::z::?-‘

Binary arithmetic is essential part of all the =
§ digital computers and many other digital system. A
= 20
©
g Binary Addition
;= It is a key for binary subtraction,
y=t0 Mmultiplication, division. There are four rules of Example — Addition
= binary addition.
§ Gt bt Bl 30 [ SO 0011010 + 001100 = 00100110 11 carry
= 1 0 + 0 0 0 0011010 =261
g ; ‘1’ ; :, i g +0001100 =12
= B W B T . 1 0100110 =38
6 In fourth case, a binary addition is creating

asumof (0O .e.i (10 =1 +1 is written in the
given column and a carry of 1 over to the

next column.

https:/ /www.tutorialspoint.com /computer logical organization/binary arithmetic.htm
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22t
FO O 5
- - - ) (= ,2: = 0.’

5. Binary Arithmetic \ l | =gz

Binary arithmetic is essential part of all the digital L e
(e o« e ) -23%= 8
=l | computers and many other digital system. rr
'.c-d' —_—
=
..g Binary Subtraction
rsi| Subtraction and Borrow, these two words will be Binary Subtraction
(@)}
._CE3 used very frequently for the binary subtraction. There
O - -
OB are four rules of binary subtraction.
— 0011010 - 001100 =00001110 : I | borrow
= CastulelinizauBal Subismct | Botow 0011010 =26w
*cc'di 1 0 - 0 0 0 -0001100 =12
c 2 =g 1 0
@) 3 £ =1 0 0 0001110 =141

a4 [+ SRR | 0 1

https:/ /www.tutorialspoint.com /computer logical organization/binary arithmetic.htm
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BIT#: 7 6 5 4 3 2 1 0

6. ASCII Code

7 96 5 94 3 92 1 0
VALUE: 27 2% 28 2+ 2% 22 21 2

S 128 64 32 16 8 4 2 1

©

S

S : : .

= The ASCII standard (usually pronounced “aski”) allows all kinds of machines to store, analyze
"g and communicate textual information. In particular, almost all personal computers and
% workstations use ASCII encoding.

(@)

= Codes 0 to 31 are not characters. They are called control characters because they allow actions
E such as: carriage return (13).

=2 Codes 32 to 64 represent symbols such as: the symbol + is associated with (43).

e

@)

Codes 65 to 90 represent capital letters such as: the character A is associated with (65).

Codes 97 to 122 represent lowercase letters such as: the character a is associated with (97)



1on

f informat

ing o

e,
o
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Chapter Il

6. ASCII Code

The following table contains all the
printable characters of the basic
ASCII standard :

Character | Decimal Binary Character | Decimal Binary
Number Number MNumber Number
blank space 32 0010 0000 o 24 0101 1110
! 33 0010 0001 - 5 0101 1111
“ 34 0010 0010 N 26 0110 0000
# 35 00100011 a 97 0110 0001
$ 38 0010 0100 b 98 0110 0010
A 65 0100 0001 c 99 01100011
B (1) 0100 0010 d 100 0110 0100
C 67 01000011 e 101 01100101
D 68 0100 0100 f 102 01100110
E 53 0100 0101 z 103 01100111
F 70 0100 0110 h 104 0110 1000
G 71 01000111 i 105 0110 1001
H 72 0100 1000 i 108 0110 1010
I 73 0100 1001 k 107 0110 1011
I 74 0100 1010 1 108 0110 1100
K 75 0100 1011 m 109 0110 1101
L 78 0100 1100 n 110 01101110
M 77 0100 1101 o 111 01101111
N 78 01001110 P 112 0111 0000
O 79 01001111 q 113 0111 0001
P 80 0101 0000 r 114 0111 0010
Q 81 0101 0001 s 115 0111 0011
R 82 0101 0010 t 116 0111 0100
S 83 0101 0011 u 117 0111 0101
T 84 0101 0100 v 118 0111 0110
o 85 0101 0101 war 119 0111 0111
v 86 0101 0110 x 120 0111 1000
W 87 0101 0111 ¥ 121 0111 1001
X 88 0101 1000 = 122 0111 1010
¥ 89 0101 1001 { 123 0111 1011
A 20 0101 1010 | 124 0111 1100
[ 21 0101 1011 ¥ 125 0111 1101
) 92 0101 1100 ~ 126 01111110
1 3 0101 1101




32 46 . [ < 74 J 83 X 102 £ 115 =
33 ' 47 / 61 = 75 K 89 Y 103 g 116 u
34 - 48 o 62 > 76 L 90 4 104 h 117 v
35 4 49 1 63 7 77 M 91 I 105 1 18w
36 H 50 2 64 @ 78 N 92 \ 106 3 119 =x
. 37 s 51 3 65 2 9 o 93 ] 107k 120 v
38 & 52 4 66 B 80 e 94 - 108 1 121 z
39 . 53 5 67 [ 81 Q 95 _ 109 m
40 { 54 & 68 D 82 R 96 N 111 n
41 ) 55 7 69 E 83 s 97 a 110 o
42 * 56 8 70 F 84 T 98 b 111 P
C 43 + 57 ] 7 G 85 U 99 c 112 g
O 4“4 ¥ 58 H 72 H 86 v 100 4 113 T
— 45 - 59 73 I 87 W 101 = 114 =
s
| -
= The following table contains all the printable characters of the basic ASCII standard :
Y Dec Hxoct Char Dec Hx Oct Himml Chr  [Dec Hx Oct Himl Chr| Dec Hx Oct Himl Chr
(@) 0 0 000 NUL {null) 32 20 040 s#32; Space| 64 40 100 &#64; B | 96 60 140 &#96;
o 1 1 00l S0H (start of heading) 33 21 041 &#33; ! 65 41 101 &#65; 2 | 97 61 141 &#97; a
c 2 2 002 STX (start of text) 34 22 042 s#34; 7 66 42 102 «#66; B | 05 62 142 «#98; b
i 3 3 003 ETX (end of text) 35 23 043 s#35; # 67 43 103 «#67; C | 99 63 143 «#99; ©
4 4004 EOT (end of transwission) 36 24 044 s#367 § 65 44 104 «#68; D |100 64 144 s#l00; d E d d ASC" C d
g 5 5 005 ENO (enguiry) 37 25 045 s#37; % £9 45 105 «#69; E |10l 65 145 «#101; = Xien e odes
& & 006 ACK [acknowledge) 38 26 046 s#38; & 70 46 106 «#70; F [l02 66 146 «#102; €
Q 7 7 007 BEL (bell) 3927 047 s#39; 71 47 107 «#71: G (103 67 147 «#103; o 132 . . B
160 Lo L 24 40 =
- 8 & 010 BS (backspace) 40 23 050 s#40; ( 72 45 110 s#72; H |104 68 150 &§104; b 128 ¢ 145 o > L 225 ; 41+
9 2 011 TAE (horizontal tab) 41 29 051 s#4l; ) 73 49 111 &#73; I |105 69 151 «#105; i 4 S S S Y 193 EE
— 10 & 012 LF (NL line feed, new line)| 42 24 052 s#d2; © 74 4k 112 «#74; T (106 64 152 «#l06; ] 130 ¢ 146 E 16 & 178 194 ¢+ 20 ¢ 26 T 42 =
— 11 E 013 ¥T (vertical tah) 43 2B D53 s#43; + 75 4B 113 «#75; K [107 6B 153 «#107; k 133 17 8 183 & 179 | 195 F o2 L 3T g Moo=
[ 12 € 014 FF (NP form feed, new pagej| 44 2C 054 «f4d; 76 4C 114 «#76; L |l08 6C 154 «#108; 1 s 18 5 16 & 1m0 w6 - a2 L oz op a4 [
(¢D) 13 D 015 CER (carriage return) 45 2D 055 &#4d5; - 77 4D 115 &#77; M (109 gD 155 &#10%: 1 133 & & - » 245
+=J 14 E 016 50 (shift out) 46 ZE 056 s#46; . 7% 4E 116 s#78; 11 110 6E 156 &#110; n : IR R VR - & =
o 15 F 017 I (shift in) 47 2F 057 s#47: / 79 4F 117 «#79; 0 |11l 6F 157 &#ll1; o 134 & 150 o 166 ° 132 198 | 214 zop M6 -
@© 16 10 020 DLE (data link escape) 45 30 060 s#48: 0 80 50 120 #80; P [112 70 160 &#ll2; b 135 ¢ 151 % 157 e 183 . 199 25§ [ o M =
(- 17 11 021 DCL (device control 1) 43 31 061 &;;13: é 81 51 121 &ﬁgé; g 113 71 161 &ﬁﬂi: q B 8 12 ¥ 1@, 134 1 WL w6 L 1@ &
18 12 022 DCZ (device control Z) 50 32 062 &#50; 82 52 122 «#82; R (114 72 162 & s r . \ ]
@) 19 13 023 DC3 (device control 3) 51 33 063 s#51; 3 83 53 123 &#83; 5 |115 73 163 &#115; = 378 13 0g 160 S WY Py 0 E m oo
z0 14 024 DC4 {device control 4) 5z 34 064 s#52; 4 54 54 124 «#84; T [116 74 184 s#116; © 1 e 14 U am o 186 | 02 L g o 234 0 20
21 15 025 NAK (negative acknowledge) | 53 35 065 s#53: 5 85 55 125 &#85; U |117 75 165 &#117; u 139 i 155 s 7 % 187 5 0 0 29 W I s 251 A
22 16 026 5YH (synchronous idle) 54 38 066 &ﬁgg: : 86 56 126 &ﬁgg: E 118 76 168 &iﬂg: 4 401 1% E 172 % 188 4 MWa 1M g 26w 232w
23 17 027 ETE (end of tramns. hlock) 55 37 067 &#55; 87 57 127 «#87; ¥ [119 77 167 & ;W 1A NS R 05 - 517 253 =
24 16 030 CAN {cancel] 56 38 070 s#56: & 85 56 130 «#887 X [1z0 78 170 «#120; % a7 A w1 N 1 T ¢ e m
25 19 031 EM  (end of medium) 57 39 071 s#57; 9 g9 59 131 &#89; T (121 79 171 «#121:; ¥ 158 = 174 « 190 A w8 & 22 E
26 1k 032 SUE (substitute) 55 34 072 &#58: : 90 54 132 «#90; Z |lzz 7A 172 «#1l22; @ 41 A 13§ 175 w181 4 07 L 233 W T~ 255
27 1B 033 E3C [(escape) 59 3B 073 «#59: 91 5B 133 &«#91; [ (123 7B 173 &#123; { Source: www.LookupTables.com
28 1C 034 FS (file separator) 60 3C 074 s#60; < 9z 5C 134 «#92; % |lz4 70 174 «#124; |
29 1D 035 G3 (group sSeparator) 6l 3D 075 &#6l: = 93 5D 135 «#937 1 (125 7D 175 &#125; }
30 1E 036 B3 (record separator) 62 3E 076 &#62: = 94 5E 136 «#94; - (126 TE 176 &#126; ~
31 1F 037 U3 (unit separator) 63 3F 077 &#63; 7 95 5F 137 «#95; _ (127 7F 177 «#127; DEL

Source: www.LookupTables .com



32 46 . 60 < 74 I 88 X 102 £ 115 =
: = K ¥

34 " 48 0 62 > 76 L 90 Z 14 n 117

6. ASCII Code DLEi Rl R B R
=l ASCII to Binary, Part | BB oRioEloBooM
©
S
S : . : .
= Using the ASCII conversion chart (see handout) and the Binary/Hexadecimal table above, answer
"g the following questions.
c . . . .
5 1. What is the hexadecimal representation for the string ""?
o
9 2.  What is the binary representation for the string "Hello"?
S
ISP 1 Hello=H e | | 0=(72 101 108 108 110).= (48 65 6C 6C 6E)
g 2. Hello=H el | o=(72 101 108 108 110).,=(01001000 01100101 01101100 01101100 01101110)

https: / /www.rapidtables.com/convert/number/decimal-to-binary.html



http://www.asciitable.com/
https://www.rapidtables.com/convert/number/decimal-to-binary.html
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Chapter II

6. ASCII Code

ASCIl to Binary, Part |

Consider the following binary code :

115 =«
116 u
117
118w
119 x
120 v
121 =

1. Express the binary code above in hexadecimal (all on one line) .

2. If these numbers represent an ASCII string, what string do they represent ?

d
100
01000111 | 01101111 | 01100100 | 00100000 | 01110000 | 01110010 | 01101111 | 01110100
G
71
01100101 | 01100011 | 01110100 | 00100000 | 01000111 | 01100001 | 01111001 | 01100001 | 00100001




32 46 . 60 < 74 I 88 X 102 £ 115 =
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33 ! 47 / 61 75 89 103 116

34 " 48 0 62 > 76 L 90 Z 14 n 117

35 # 49 1 63 ? 71 0M 91 [ 105 1 118w

36 B 50 2 64 @ 78 N 92 \ 106 3 119 x
. 37 % 51 3 65 A 79 o 93 1 107 120 vy

38 & 52 4 66 B 80 P 94 . 108 1 121 =

39 53 67 81 Q 95 _ 109

40 ( 54 & 68 D 82 R 96 N 111 n

41 ) 55 7 69 E 83 s 97 a 110 o

42 * 56 g 70 F 84 T 98 ] 1n e
85 U 99 c 112 g

[} 43 + 57 El 71 G
ASCII to Binary, Part | #o00®omoaw oy w0

Solution:

: Coding of information

God protect Gaza!

G o d p r o t
71 1170 100 32 111 113 110 115

01000111 01101111 01100100 00100000 01110000 01110010 01101111 01110100

101 99 115 32 71 97 121 71 33

01100101 01100011 01110100 00100000 01000111 01100001 01111001 01100001 00100001

Chapter Il
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Chapter II

6. ASCII Code

ASCIl to Binary, Part Il

Think of a word or short phrase in
English, encode it in binary, and then
send it to someone else to decode. Your
word or phrase must be at least six letters
long; Don't make it too long, either for
your sake or for the person who will be
decoding it. Make sure it is appropriate
to give it to anyone else in the class to

decode.

32 46 . G0 < 74 J 88 X 102 £ 115 =«
' = K Y g

33 ! 47 / 61 75 89 103 116

34 " 48 0 62 > 76 L 90 Z 14 n 117
35 # 49 1 63 ? 77 M 91 [ 105 1 118w
36 B 50 2 64 @ 78 N 92 \ 106 3 119 x
37 % 51 3 65 A 79 o 93 1 107 120 vy
38 & 52 4 66 B 80 P 94 . 108 1 121 =
39 53 67 [ 81 Q 95 109 =

40 ( 54 68 D 82 96 111

41 ) 55 69 E 83 97 110

42 56 70 F 84 98 111

3 57 7 G 85 99 11

4 58 72 86 100 113

45 59 73 87 101 114

afts Aplay) ARl 3 puad 3ole Sl A 8 S
il AT el Gl W ol AUl L
Copal diu (e lijle S GBS 0 &5 G ay el
dal e ol lal e elsu dlish Lelaad ¥ ¢ e
wu\wﬁiwﬁﬁ_@)ﬁ&eﬁygmu@ﬂ\

el Gl sl 8 AT Gadd Y W glac)



32 46 . G0 < 74 J 88 X 102 £ 115 =«
' = K Y g

34 " 48 0 62 > 76 L 90 Z 14 n 117

35 # 49 1 63 ? 77 M 91 [ 105 1 118w
36 B 50 2 64 @ 78 N 92 \ 106 3 119 x
. 37 % 51 3 65 A 79 o 93 1 107 120 vy

38 B 52 4 66 B 80 P 94 . 108 1 121 =
m

7 a o
* ] T b P
° + a U e 2 g
“ B 58 H 72 H 86 v 100 113
ASCII to Binary, Part i R S NN S S O

1. Write down your word or phrase in English (on this page).

Express your word or phrase in hexadecimal. (Question: if you chose to represent a phrase, how do you
represent the spaces between words?)

3. Express your word or phrase in binary.

4.  Copy the binary representation of your word or phrase to a new word doc. Put your name somewhere on the
word doc as well.

5.  Give the word doc (via teams) containing the binary representation of your word or phrase to another student
in the class, following the instructor's instructions. (Don't forget to make sure your name is on the word doc.)

: Coding of information
N

(43 ) 4o laay) Gl @l e o Sl o) g
D3 (0) oM e s

Chapter II

Sl clilisall Jiad S8 63 jle il < 80 13) 10 ) s pdie Gealad) AUaill 3 jle o GlildS e
O 288 3 ple A ) g e peabud) o ke Ue ne
L;jl"l“ e\.k.\.“_l’é‘)h; jé_\ldsus}s

s e ) (AU aUaally) ol jle ol eliald] Al Jiiadll ges)

(350 e cland 3 e 5SE Lt V) Jeaill 3 AT Gl ) saal 38 ) adicy o

b N WD
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I X
33 ! 47 / 61 75 K 89 Y
34 " 48 0 62 > 76 L 90 Z
35 # 49 1 63 ? 77 M 91 [
36 B 50 2 64 @ 78 N 92 \

M 37 % 51 3 65 A 79 o 93 1

38 & 52 4 66 B 80 P 94 .
39 ' 53 s 67 [ 81 Q 95 _
40 ( 54 & 68 82 R 96 N
41 ) 55 69 83 s 97 a

Binary to ASCII, Part Il AN I N S T

102 £
103 g
14 n
105 1
106 3
107
108 1
109 =
111 n
110 o
1n e
112 g
13 =
114 =

115 =«
116 u
117
118w
119 x
120 v
121 =

1. What is the name of the person whose binary representation you are about to decode?

2. Write down the binary representation you received from that person.
3. Express that word or phrase in hexadecimal.

4. Write out the word or phrase in English.

¢ Al alfia yadn olh eli g o el Al (addll aul o L
_LﬁjﬁnM\eLEﬂ\gBJ\gd\jiuﬂ\o&QcM\gé
A0 ka1 ARl 5 Ll ol AKY

Now N




For listeming and jfollowing tie CoOnTse

D
(&)
cC
=
(&)
(7p]
| -
[¢B)
s
>
(@
&
(@]
@)
(@]
+—
c
S
)
(&)
>
©
(@)
|-
fra)
c
| -
D
+—
(@)
(@
©
e
@)
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