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Number System

Bits and Bytes
e Asingle unit of data is called a bit, having a value of 1 or 0.

e Computers work with collections of bits, grouping them to
represent larger pieces of data, such as letters of the alphabet.

e Eight bits make up one byte. A byte is the amount of memory
needed to store one alphanumeric character.

e With one byte, the computer can represent one of 256 different
symbols or characters.

e Computers store all data as binary digits, but we may need to
convert this to a number system we are familiar with.



Number System

Two types of number systems are:
* Non-positional number systems
* Positional number systems



Non-positional Number Systems

Characteristics

* Use symbols such as | for 1, Il for 2, Ill for 3, lllI for 4,
1111l for 5, etc in Uniary number system or | for 1, Il
for 2, lll for 3, IV for 4, V for 5 in Roman Number

System

* Each symbol represents the same value regardless
of its position in the number

* The symbols are simply added to find out the value
of a particular number
Difficulty

* Itis difficult to perform arithmetic with such a
number system



Positional Number Systems

Characteristics

e A positional (numeral) system is a system for
representation of numbers by an ordered set of
numerals symbols (called digits)

* Use only a few symbols called digits

* These symbols represent different values depending on
the position they occupy in the number

Examples are:

 Decimal Number System

* Binary Number System

* Octal Number System
 Hexadecimal Number System



* When we type some letters or words, the computer
translates them in numbers as computers can
understand only numbers.

e A computer can understand positional number
system where there are only a few symbols called
digits and these symbols represent different values
depending on the position they occupy in the
number.

* A value of each digit in a number can be
determined using the digit ,the position of the digit
in the number and the base of the number system



Common Number Systems

Used by |Used m
System | Base | Symbols humans? | computers?
Decimal | 10 |0,1,...9 Yes No
Binary 2 (0,1 No Yes
Octal 8 |01 .7 No No
Hexa- 5 (9.1 ... 2 No No
decimal

A.B,...F




Decimal Number System

The number system that we use in our day-to-day life is
the decimal number system.

Decimal number system has base 10 as it uses 10 digits
fromOto 9.

In decimal number system, the successive positions to the

left of the decimal point represent units, tens, hundreds,
thousands and so on.

Each position represents a specific power of the base 10.

For example, the decimal number 1234 consists of the
digit 4 in the units position, 3 in the tens position, 2 in the
hundreds position, and 1 in the thousands position, and its
value can be written as

(1x1000)+ (2x100)+ (3x10)+ (4x1)

(1x1073)+ (2x10°)+ (3x107)+ (4x1e®)

10060 + 200 + 30 + 4

1234



Binary Number System

Uses two digits, 0 and 1.
Also called base 2 number system

Right most position in a binary number
represents a 0 power of the base 2. Example 2°

Last position in a binary number represents a x
power of the base 2. Example 2* where x
represents the last position

Example Binary Number : 10101,



Octal Number System
Uses eight digits, 0,1,2,3,4,5,6,7.
Also called base 8 number system

Right most position in a octal number
represents a 0 power of the base 8. Example 8°

Last position in a binary number represents a x
power of the base 8. Example 8¢ where x
represents the last position

Example Binary Number : 1257,



Hexadecimal Number System
Uses 16 digits, 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F.
Letters represents numbers starting from 10.
A=10,B=11,C=12,D=13,E=14, F=15.
Also called base 16 number system

Right most position in a hexadecimal number
represents a 0 power of the base 16. Example 16°

Last position in a binary number represents a X
power of the base 16. Example 16*% where x
represents the last position

Example Binary Number : 19FD,,






Number Conversions



1. Decimal to Binary

° (25)1o=(?)2

2 25

2 12 1 -<——— First remainder

2 0 <—— Second Remainder

2 0 <=—— Third Remainder
1 1 <«—— Fourth Remainder

Read Up
Binary Number = 11001



Decimal to Binary

° (160)1o=(?)2 160
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2. Decimal to Octal

* (569),,=(?)q

Remainders
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Thertore, (569} =(1071)s






3. Decimal to Hexadecimal
o (1234),,=(?)¢
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Binary to Decimal Conversion



BINARY TO DECIMAL Technique

 Multiply each bit by 27, where n is the
“weight” of the bit

 The weight is the position of the bit, starting
from O on the right

e Add the results
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Octal to Decimal Conversion



Octal TO DECIMAL Technique

 Multiply each bit by 8", where n is the
“weight” of the bit

 The weight is the position of the bit, starting
from O on the right

e Add the results



EXAMPLE




Octal Number: 123

I

1 x (8"2)]| + |2 x (8"1)] + |3 x (8n0)

Decimal Number: 83



Hexadecimal to Decimal
Conversion



Hexadecimal TO DECIMAL Technique

 Multiply each bit by 16”7, where n is the
“weight” of the bit

 The weight is the position of the bit, starting
from O on the right

e Add the results



EXAMPLE




Hexadecimal Number: 1LAB
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Decimal Number: 427




Binary to Octal Conversion

Convert the binary number 1111100110012
to its octal equivalent.

1.Separate the digits of a given binary number into
groups from right to left side, each containing 3
bits.

111 110 011 001

2. Find the equivalent octal number for each group.

111 110 011 001

7 4 6 3 1

3. Write the all group’s octal numbers together,
maintaining the group order provides the
equivalent octal number for the given binary.

7631
Result

111110011001,=7631,




Octal to Binary
@ Octal to Binary
Conversion

Octal = 62
v =
6 2

(110) (010)

(62)s = (110010),



Octal To Hexa

123

— Octal Number

l

001010011 |, Converted octal

i

b

Into Binary number

F

0000 0101 0011 —» Extracted 4 bits

J’ J’ in a group
h

0 5

Hexadecimal
3 —number given to

each grouped bits

(53)186

— Hexadecimal number




Hexadecimal to Binary
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