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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.
Diagram of codes (symbols) throughout history

نظاملعب.للاهتماممثيرهذا

فيحيوياًدورًاالأرقام

اريختعلىعثرنالقد.الحوسبة

الأرقامأنورأيناالحوسبة،

الحوسبةأساسأرست

أدواتتجديدعلىوساعدتنا

ةحسابيعملياتلإجراءجديدة

قوائمهيهذه.وأبسطأسهل

التيالأعدادأنظمةمنالعديد

مختلففياختراعهاتم

.يخالتارفيوالثقافاتالأعمار

http://en.wikipedia.org/wiki/List_of_numeral_systems
http://en.wikipedia.org/wiki/List_of_numeral_systems
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1. Introduction

o Whatever the nature of the information processed by a computer (image, sound,

text, video), it is always in the form of a set of numbers written in base 2, for example

01001011. Coding of information
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Photo/Images

Texts

Voices/Sounds

Videos.

Numerical data
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1. Introduction

o The term bit (lowercase b in

notations) means "binary digit",

that is to say 0 or 1 in binary

numbering.

o It is the smallest unit of

information that can be manipulated

by a digital machine.
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1. Introduction

o The Byte (in English byte or capital B

in notations) is a unit of information

composed of 8 bits.

Example, it allows you to store (Save) a

character such as a letter or a number.
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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.
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2. The basics of numbering

o We use the decimal system (base 10) in

our daily activities. This system is based on

ten symbols, from 0 to 9.
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General rule

• Base 10
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2. The basics of numbering

o Example:

Coding (2092)10 = (………………….)10
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2. The basics of numbering
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o In computer science, the binary system (base 2) is very frequently used since

Boolean algebra is the basis of digital electronics.

o Two symbols are enough: 0 and 1.

• Base 2
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2. The basics of numbering

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

allows 4 bits to be encoded by a single symbol.
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3. Transcoding (Basic conversion) 

الترميزتحويل 

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.
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فيعنهمعبررقمتمثيلمنبالانتقاللكتسمحالتيالعمليةهي

.أخرىقاعدةفيعنهمعبرولكنالرقمنفستمثيلإلىواحدةقاعدة
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3. Transcoding (Basic conversion)
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Convert from lower order to higher order.

1 .. Mark the number of the number lowest

to highest power from 0 to the end of the

order (from right to left)

2. Take the lowest order base to the sign

power and multiply it by the distinct

number of the base.

Rule 1 : (From 10 to 2, 8, 16)

.التحويل من الترتيب الأدنى إلى الترتيب الأعلى

0ضع علامة على رقم الرقم الأدنى إلى الأعلى قوة  من . 1

(من اليمين إلى اليسار)إلى نهاية الترتيب

خذ قاعدة الترتيب الأدنى إلى قوة العلامة واضربها بالرقم . 2

.المميز للقاعدة
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3. Transcoding (Basic conversion)
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From 10 To 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.

Low order bit

Reading direction

Most order bit

Rule 1:
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3. Transcoding (Basic conversion)
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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.

1. Transcoding from base 10 to base b
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3. Transcoding (Basic conversion)
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Example1:

Convert decimal number 57

to base 2. (Decimal to

Binary).

o This involves making a

series of Euclidean

divisions by 2.

o The result will be the

juxtaposition of the

remainders.

1. Transcoding from base 10 to base b
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3. Transcoding (Basic conversion)
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Example 2:

Convert decimal number 73 to base 2. (Decimal to Binary).

Low order bit

Reading direction

Most order bit

1. Transcoding from base 10 to base b
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3. Transcoding (Basic conversion)
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Low order bit

Reading direction

Most order bit

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

remainders.

1. Transcoding from base 10 to base b
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3. Transcoding (Basic conversion)
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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.

intuitive method

successive subtractions

1. Transcoding from base 10 to base b
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3. Transcoding (Basic conversion)
C

h
a

p
te

r 
II

 :
 C

o
d

in
g

 o
f 

in
fo

rm
a

ti
o

n

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

number in base 10 to base b.

2. From binary base to base b
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3. Transcoding (Basic conversion)
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First solution: Convert the number in binary base to decimal base then convert this

number in base 10 to base b.

2. From binary base to base b
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3. Transcoding (Basic conversion)
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First solution: Convert the number in binary base to decimal base then convert this

number in base 10 to base b.

3. From a base to base b
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3. Transcoding (Basic conversion)
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First solution: Convert the number in binary base to decimal base then convert this

number in base 10 to base b.

4. From binary base to base b
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3. Transcoding (Basic conversion)
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Second solution:

o Binary to octal: grouping the bits into subsets of three bits then replacing each group

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).

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

10 to base b.

4. From binary base to base b
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3. Transcoding (Basic conversion)
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Second solution:

Binary to octal: grouping the

bits into subsets of three bits

then replacing each group with

the corresponding symbol in

base 8. (Table_1)

(Table_1)

4. From binary base to base b
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3. Transcoding (Basic conversion)
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Deuxième solution :

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). Convert the

number in binary base to decimal

base then convert this number in

base 10 to base b.

(Table_2)

4. From binary base to base b
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3. Transcoding (Basic conversion)
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BASE (8)BASE 16BASE 2 (16)BASE 10

000000000

001100011

010200102

011300113

100401004

101501015

110601106

111701117

810008

910019

A101010

B101111

C110012

D110113

E111014

F111115

Correspondence table

4. From binary base to base b

(Table_3)
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3. Transcoding (Basic conversion)
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Examples:

4. From binary base to base b
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4. Coding of real numbers and signed numbers:
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1. Real numbers

o A real number is represented in decimal by:

o In binary, a real number is represented by 

the following form:

To go from a decimal real number to

binary we use the following method:

1-Division the entire part by 2.

2-Multiply the fractional part by 2.
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4. Coding of real numbers and signed numbers:
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1. Real numbers

The fractional part La partie entière

Examples 01:

We define a similar notation for any

binary number representing a real
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4. Coding of real numbers and signed numbers:
C

h
a

p
te

r 
II

 :
 C

o
d

in
g

 o
f 

in
fo

rm
a

ti
o

n

1. Real numbers

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

Here we divide by powers of 2 instead of powers of 10 in decimal. Or, in decimal writing:

8 + 2+ 0.5 + 0.125 = 10.625

In another form:
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4. Coding of real numbers and signed numbers:
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2. Signed numbers

Coding signed numbers

To go from a negative number in decimal to binary, simply calculate:

The 1's complement and the 2's complement.

1's complement of 1 

2's complement of 2 

Bit 1 indicates that the sign is negative
=  (-17)10
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5. Binary Arithmetic
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Binary arithmetic is essential part of all the

digital computers and many other digital system.

Binary Addition

It is a key for binary subtraction,

multiplication, division. There are four rules of

binary addition.

In fourth case, a binary addition is creating

a sum of ) 1+1=10)i.e.0 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

Example − Addition

https://www.tutorialspoint.com/computer_logical_organization/binary_arithmetic.htm
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5. Binary Arithmetic
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Binary arithmetic is essential part of all the digital

computers and many other digital system.

https://www.tutorialspoint.com/computer_logical_organization/binary_arithmetic.htm

Binary Subtraction

Subtraction and Borrow, these two words will be

used very frequently for the binary subtraction. There

are four rules of binary subtraction.

Binary Subtraction

https://www.tutorialspoint.com/computer_logical_organization/binary_arithmetic.htm
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6. ASCII Code
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The ASCII standard (usually pronounced “aski”) allows all kinds of machines to store, analyze

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

such as: carriage return (13).

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

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)
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6. ASCII Code
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The following table contains all the

printable characters of the basic

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

Extended ASCII Codes
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6. ASCII Code
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Using the ASCII conversion chart (see handout) and the Binary/Hexadecimal table above, answer

the following questions.

1. What is the hexadecimal representation for the string ""?

2. What is the binary representation for the string "Hello"?

ASCII to Binary, Part I

1.  Hello = H   e  l   l o = (72  101  108  108  110)10  = (48 65 6C 6C 6E)  

2.  Hello = H   e  l   l o = (72  101  108  108  110)10  = (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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6. ASCII Code
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torpdoG

1151101131113210011071
0111010001101111011100100111000000100000011001000110111101000111

!azaGtce

337112197713211599101
001000010110000101111001011000010100011100100000011101000110001101100101

Consider the following binary code :

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 ?
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6. ASCII Code
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torpdoG

1151101131113210011071
0111010001101111011100100111000000100000011001000110111101000111

!azaGtce

337112197713211599101
001000010110000101111001011000010100011100100000011101000110001101100101

God protect Gaza!

Solution :
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6. ASCII Code
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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.

ASCII to Binary, Part II

وموقالإنجليزية،باللغةقصيرةعبارةأوكلمةفيفكر

فكلآخرلشخصأرسلهاثمالثنائي،بالنظامبتشفيرها

حرفأستةمنعبارتكأوكلمتكتتكونأنيجب.تشفيرها

أجلمنأوأجلكمنسواء،ةطويلاتجعلهلاالأقل؛على

اسبالمنمنأنهمنتأكد.اشفرتهبفكسيقومالذيالشخص

.التشفيرلفكالفصلفيآخرشخصلأياإعطاؤه
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6. ASCII Code
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1. Write down your word or phrase in English (on this page).

2. 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.)

.(ورقةفي)الإنجليزيةباللغةعبارتكأوكلمتكاكتب1.

(؟الكلماتنبيالمسافاتتمثلفكيفعبارة،تمثيلاخترتإذا:سؤال).عشريادسالسبالنظامعبارةأوكلمتكعنعبر2.

.الثنائيبالنظامعبارةأوكلمتكعنعبر3.

.جديدمستندإلى(الثنائيبالنظام)عبارتكأولكلمتكالثنائيالتمثيلانسخ4.

.(الورقةعلىاسمككتابةمنالتأكدتنسلا).الفصلفيآخرطالبإلىالجديدالورقةبتسليمقم5.

ASCII to Binary, Part II
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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. 

Binary to ASCII, Part II

ئي؟  ما هو اسم الشخص الذي أنت على وشك فك تشفير تمثيله الثنا1.

.  التمثيل الثنائي الذي تلقيته من هذا الشخصاكتب 2.

.  بالتعبير عن هذه الكلمة أو العبارة بالنظام الست عشريقم 3.

.الكلمة أو العبارة باللغة الإنجليزيةاكتب 4.
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