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Number Systems and Codes
Gray Code: -

In this code system a decimal number s
represented in binary form in such a way that each
preceding or succeeding decimal number in Gray-
code differ by a single bit, hence it is a cyclic code.

It is not a weighted code. So it can not be used in
arithmetic operation.

It is a reflected code and is used extensively for
shaft encoders due to its representation property.
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Decimal Representation Binary Representation Gray Code Representation

0 0000 0000
1 0001 0001
2 0010 0011
3 0011 0010
4 0100 0110
5 0101 0111
6 0110 0101
7 0111 0100
8 1000 1100
9 1001 1101
10 1010 1111
11 1011 1110
12 1100 1010
13 1101 1011

(1) 4- bit straight binary code and gray code representation of decimal numbers 0 to 13
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We can proceed further for more decimal numbers.
Gray code can be constructed using the property as
mentioned below: -

a) An n-bit (n>=2) gray code will have first 2"! Gray
codes of (n-1)- bits written in order with a
leading O appended. As it can be seen from table
1. For O to 7 we have MSB as 0.

b) Next 2"! Gray codes will be written with leading
1 appended of first 2"* Gray codes of (n-1)- bits
in reverse order. As it can be seen from table 1.
For 8 to 15 we have MSB as 1. Here written upto
13 only.
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Octal Code: -

Octal code is nothing but the representation of
octal number system with 3-bit straight binary
numbers. The octal system symbol 0-7 is represent
with 3-bits because 3-bits are sufficient to
represent maximum symbol value 7 of octal system.

This code is used for binary inputs in digital
computers, microprocessors. We have already seen
octal number system in previous lectures.

Example :- Octal symbol 0 is 000, 1 is 001, 2 is 010
........... 6is110and 7 is 111,
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Hexadecimal Code: -

Hexadecimal code is the representation of hexadecimal
number system with 4-bit straight binary numbers. The
hex system symbols 0-9 and A-F can be represented
with 4-bits because 4-bits are sufficient to represent
maximum symbol value F (15) of hexadecimal system.

This code is also used for inputs/outputs in digital
computers, microprocessors etc. We have already seen
hexadecimal number system in previous lectures.

Example :- Hex symbol 0 is 0000, 1 is 0001, 2 is 0010
........... Eis1110and Fis 1111,
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Alphanumeric Code: -

When we work on digital systems we need to deal
with data that are numerals, letters and special
symbols.

For example (a) maintaining the records of students
of an university uses digital system i.e. computers.
In this the name of the students, roll number, DoB,
subjects, etc. are to be represented in binary form.

b) Reservation of tickets at counter also uses
computer to record the data of passengers like

their name, address, age, journey details, etc in
binary form.
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There are lots of such application in which data are fed
in digital systems in the form of alphanumeric codes.

Therefore it is necessary to have binary code for
alphabets and symbols also. As an N-bit binary code
can represent 2" elements in the code.

There is need to represent more than 64 characters to
represent 10 digits 0-9, 26 lowercase & 26 uppercase
alphabets i.e. 52 alphabets and symbols for the
transmission of digital information. Following two
codes are normally used:

1. Extended BCD Interchange code (EBCDIC)

2. American Standard Code for Information Exchange
(ASCII)
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Refer book- Modern Digital Electronics by RP
Jain page number 81 to 83 for binary
representation of alphanumeric characters in
EBCDIC and ASCII.

Thank You



