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We humans use a number system based on the number 10.

This may be because we have 10 fingers and 10 toes!

This is the DECIMAL or DENARY system.

So 

if  we look at a number like 111, we read it as one hundred and eleven, or 1 hundred, 1 ten,

and 1 unit

HTU

(Notice that the columns increase by a power of 10 as you go to the left)

111

= 1 hundred + 1 ten + 1 unit

10100011111

01011100101

00110001101

11101111001

01001001010

The computer, on the other hand, uses the BINARY

number system, based on the number 2. This is

because the computer is an electronic device, which

only 

recognises 2 states, ON or OFF.

The computer represents ON by 1 and OFF by 0

Everything in the computer, from a program, to a

picture, to some music, is converted into binary for

storage and manipulation within the computer.

[image: image2.wmf]Converting from
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For example, convert 149 to binary

Read the answer from the bottom to the top ---> 10010101

Check:

128

64

32

16

8

4

2

1

1

0

0

1

0

1

0

1

=====>

128 + 16 + 4 + 1 = 149

Exercise - Try converting the following numbers to binary:

a) 34

b) 100

c) 97

d) 205

e) 224

f) 254

Converting 

Denary to Binary

149 / 2

= 74 R 1

 74 / 2

= 37 R 0

 37 / 2

= 18 R 1

 18 / 2

=  9 R 0

  9 / 2

=  4 R 1

  4 / 2

=  2 R 0

  2 / 2

=  1 R 0

  1 / 2

=  0 R 1
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We humans use a number system based on the number 10.

This may be because we have 10 fingers and 10 toes!

This is the DECIMAL or DENARY system.

So 
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and 1 unit

HTU

(Notice that the columns increase by a power of 10 as you go to the left)

111

= 1 hundred + 1 ten + 1 unit

10100011111

01011100101

00110001101

11101111001

01001001010

The computer, on the other hand, uses the BINARY

number system, based on the number 2. This is

because the computer is an electronic device, which

only 

recognises 2 states, ON or OFF.

The computer represents ON by 1 and OFF by 0

Everything in the computer, from a program, to a

picture, to some music, is converted into binary for

storage and manipulation within the computer.
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    4 2 1 (Notice that the columns increase by a power of  2 as you go to the left)

  1 1 1 =1x4 + 1x2 + 1x1 = 7

 Denary Binary

(Base 10) (Base 2)

  0 00000000

  1 00000001

  2 00000010

  3 00000011

  4 00000100

  5 00000101

  6 00000110

  7 00000111

  8 00001000

 16 00010000

 32 00100000

 64 01000000

128 10000000

255 11111111

In the computer, even the shapes of letters and digits are

stored in binary.

Here is how the shape of the letter A might be coded:

128 64  32  16  8   4   2   1

0 0 0 0 1 0 0 0 =>   8

0 0 0 1 1 1 0 0 =>  28

0 0 1 1 0 1 1 0 =>  54

0 1 1 0 0 0 1 1 =>  99

0 1 1 0 0 0 1 1 =>  99

0 1 1 1 1 1 1 1 => 127

0 1 1 0 0 0 1 1 =>  99

0 1 1 0 0 0 1 1 =>  99

0 1 1 0 0 0 1 1 =>  99

[image: image5.emf]The ASCII codes from 32 (the

space) to 126

    0 1 2 3 4 5 6 7 8 9

 3        ! ” # $ % & '

 4  ( ) * + , - . / 0 1

 5  2 3 4 5 6 7 8 9 : ;

 6  < = > ? @ A B C D E

 7  F G H I J K L M N O

 8  P Q R S T U V W X Y

 9  Z [ \ ] ^ _ ` a b c

10  d e f g h i j k l m

11  n o p q r s t u v w

12  x y z { | } ~

Bits and Bytes

You will often see binary numbers grouped into 8 binary digits or

“bits”.

A group of 8 bits is called a byte.

1 byte represents one memory location in most modern

computers.

1 byte is enough to store an unsigned number from 0 to 255, or

any single letter or digit.

Each letter, digit or symbol has a unique number associated with

it, called its ASCII.

The ASCII (American Standard Code for Information Interchange)

for the letter ‘A’ is 65, ‘B’ is 66, while ‘a’ is 97 and ‘b’ is 98.

The digits 0 to 9 have codes 48 to 57.

(This code shouldn’t be confused with the codes which specify the

shapes of the letters and digits, as described earlier.)

So, the phrase “Bits 0 and 1” is coded in ASCII, and in binary, as follows:

B   i    t   s        0        a  n   d        1

66 105  116 115  32  48  32   97 110 100  32   49

Bits 0  01000010 01101001 01111000 01110111 00100000 00110000 00100000

and 1 01100001 01101110 01100100 00100000 00110001

Exercise : Try working out your first name in ASCII and binary.
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For example, convert 149 to binary

Read the answer from the bottom to the top ---> 10010101

Check:
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Exercise - Try converting the following numbers to binary:

a) 34
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c) 97

d) 205

e) 224

f) 254

Converting 

Denary to Binary
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