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 Lesson Notes
How does a computer represent characters if it 
understands only 0s and 1s?  The 0s and 1s are 
grouped into bit patterns, where each pattern can 
represent a different character or value.  Since 
there are 26 letters in the English language 
(counting uppercase and lowercase separately 
gives us 26 X 2 characters) plus 10 digits plus 32 
punctuation marks and a number of unprintable 
characters (a total of more than 94), more than 
94 different bit patterns are needed.  

Using n bits, 2n different combinations of 0s and 
1s, or bit patterns are possible.  26 is equal to 
64 and 27 is equal to 128.  Therefore we need at 
least 7 bits to hold the 94 different bit patterns 
needed to represent characters.
An encoding scheme assigns bit patterns to each 
of the characters that are represented in that 
scheme.  ASCII, or American Standard Code 
for Information Interchange, is a very commonly 
used 7-bit encoding scheme.  Unicode is a 16-bit 
encoding scheme that can represent up to 65 
536 different characters.  Not only the alphabet 
needed for English, but also Chinese, Arabic and 
Hebrew characters can be represented using 
Unicode.

A group of 8 bits is called a byte.  A byte can hold 
one ASCII character, leaving us with one spare 
bit.  
A word is the number of bits that a computer can 
work with at one time.  Most PCs today use 32-bit 
words. A 32-bit word is made up of 4 bytes.  This 
does not mean that 9999 is the largest numeric 
value that can be held in a 32-bit word.  Numbers 
are represented in the computer using the binary 
numbering system, not decimal, and not as 
characters.
The binary numbering system uses the digits 0 
and 1 only.  The decimal numbering system is 
the one we use every day.  It has the digits 0, 1, 
2, 3, 4, 5, 6, 7, 8, and 9.  Just as in the decimal 
numbering system, each position in a binary 
number carries a different weight.  The first (from 
the right) position has a weight of 20, the second 
has a weight of 21 etc.  To get the value of a 
binary number as a decimal number, we multiply 
each digit by its weight and add the products 
together.  

Representat�on of Characters
Characters are represented in the computer by bit patterns.  ASCII is one character-encoding 
scheme.  Numbers are represented using the binary numbering system.  A byte is a group of 8 bits.  
One byte can hold one ASCII character.  A computer word is the number of bits that a computer can 
work with at one time.  A word of 32-bits can hold whole numbers in the range –231 to + 231 – 1.

 Lesson Outcomes
By the end of this lesson you should be able to:
• Define a byte and a word
• Explain how binary codes can be used to 

represent characters
• Understand that numbers are represented 

in the computer using the binary numbering 
system.
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The video and web-based lessons are designed 
to achieve the following Learning Outcome as 
stated in the National Curriculum Statement.
LO 4: Programm�ng and Software Development
• Understand that simple data comes in different 

forms and that data typing is important.
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Lesson Notes cont�nued...
For example,
111012 =  1 × 20 + 0 × 21   + 1 × 22 
   + 1 × 23   + 1 × 24

 =  1 × 1   + 0 × 2   + 1 ×4
 + 1 × 8   + 1 × 16
 = 1 + 0 + 4 + 8 + 16
 = 2910

The range of integers (whole numbers) that can 
be represented in 32 bits is 
-231 to + 231 – 1
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 Task
1. Defi ne a byte and a word
2. How many different values can be   
 represented in 10 bits?
3. Decode the following ASCII message: 
  01010111
  01101000
  01101001
  01111010
  01111010
  00100000
  01101011
  01100100
  01100101




