
 

Number Systems I



Number Representation

o Decimal Notation: 10 digits (0-9)
o Binary Notation: 2 digits (0,1)
o 10 is the base for Decimal, 2 is the base for binary notation

1308 = 1×103 + 3×102 + 0×101 + 8×100

1 is at position 3 3 is at position 2 8 is at position 00 is at position 1

10 is the base



Number Representation

o Decimal Notation: 10 digits (0-9)
o Binary Notation: 2 digits (0,1)
o 10 is the base for Decimal, 2 is the base for binary notation

1010 = 1 ×  23 + 0 ×  22 + 1 ×  21 + 0 ×  20

1 is at position 3 0 is at position 2 0 is at position 01 is at position 1

2 is the base



Number Representation

o Representation of n base b is called the base b
expansion of n

1308 = 1×103 + 3×102 + 0×101 + 8×100



Converting from base b to decimal

(2012) = 2 ×  33 + 0 ×  32 + 1 ×  31 + 2 ×  30
3

= 2 × 27 + 0 ×  9 + 1 ×  3 + 2 ×  1

= 59



Hexadecimal Numbers
o 16 digits
o 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F

o A 4-bit binary number can be represented with 1 
Hexadecimal Digit

o 1 byte is equivalent to 8 bits
o So, 1 byte can be represented by 2 Hexadecimal digits



Hexadecimal Numbers
o 16 digits
o 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F

(3B2)
16

= 3×162 + B× 1 + 2× 0

= 3× 256+ 11×16 + 2 ×  1

= 946

16 16



Converting from decimal to base b



Converting from decimal to base b



Example
Convert the decimal number 542 to a base 5 number.o



Number of digits to represent a number
Given an integer n, the number of digits required to 
represent n in base b is:

o

log (n+1)
b

Example: how many digits are required to express the 
base 2 expansion of 13?

o

log (13+1)
2

log (14)
2

3.8= = = 4




