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Let us assume a n-bit number, N, in binary format. Let it be represented
as follows:

N =x,2p-1...71

Here, z1 is the LSB (least significant bit) and x, is the MSB (most
significant bit). For simplicity let us assume that n is a multiple of 3 and 4.
We have:

N =2,2""  fa, 1272 4 a2t 4 2y20 (1)

Here, z; ...z, are binary digits. They can either be 0 or 1. We can
subsequently write:

N=2,2""1 42, 12" 2+ . 422" + 2120
= (2 X224+ 21 x 2 42,9 x 200273 1 (g x 22 + a5 x 28 +ay x 29) x 23 4

yn/d Y2
(23 X 22 4+ 29 x 2 + 27 x 29) x 20

Y1
= Yn/z X 833 4 fyo x 8 4y x &
=Ynsz---Y2u1  (in octal)

(2)

We thus have a method of converting a binary number into the octal
(base 8) format by grouping bits in blocks of 3. We start from the LSB,



move leftward, group bits in a block of 3, and replace them by an octal
digit.

Example:

’ Convert (110 001) in binary to base 8. Answer: 0 61 ‘

Example:
’ Convert (0 74) in base 8 to binary. Answer: 111 100‘
We can use the reverse technique to convert a number in base 8 to binary.

To convert a binary number to the hexadecimal format and vice-versa,
we can follow the same logic and design a proof that says that we need to
group bits starting from the LSB in groups of 4.

Example:
’ Convert (1100 0011) in binary to base 16. Answer: 0x CB‘

Example:
’ Convert (0x FE) in hex to binary. Answer: 1111 1110‘




