
What is Octal Counting? 

Octal counting, also known as the base-8 numbering system, is a 
positional numeral system that uses eight unique digits: 0, 1, 2, 3, 4, 
5, 6, and 7. Since it is a base-8 system, the place values in octal are 
powers of 8, like how the decimal system (base-10) uses powers of 
10. For example, the number 157 in octal represents: 

1×82+5×81+7×80=1×64+5×8+7×1=64+40+7=1111 \times 8^2 + 5 
\times 8^1 + 7 \times 8^0 = 1 \times 64 + 5 \times 8 + 7 \times 1 = 64 
+ 40 + 7 = 1111×82+5×81+7×80=1×64+5×8+7×1=64+40+7=111 

Thus, the octal number 157 equals 111 in decimal. 

How Octal Counting Works 

• Positional System: Like other number systems, octal is 
positional, meaning the value of a digit depends on both the 
digit itself and its position in the number. 

• Digit Range: Octal uses digits from 0 to 7, so after 7, instead of 
adding a new digit within the same column, a new place value 
is introduced. 

In octal, the sequence goes: 

Copy code 

0, 1, 2, 3, 4, 5, 6, 7, 10, 11, 12, ..., 17, 20, 21, ..., 77, 100, ... 

Why Use Octal? 

Octal counting has practical applications in computer systems, 
particularly for: 

• Compact Representation of Binary: Octal provides a more 
concise way of representing binary numbers because three 
binary digits (bits) can be grouped into a single octal digit. 



o For example, the binary number 110010 can be grouped 
as 110 010, which is 62 in octal. 

• Early Computing Systems: Some early computer systems 
used groups of 3 bits, so octal made it easier to represent 
binary data without working with long strings of 0s and 1s. 

• File Permissions in UNIX/Linux: In many operating systems 
like UNIX and Linux, file permissions are represented in octal 
notation (e.g., 755 for file permissions). 

Conversion Between Octal, Binary, and Decimal 

1. Octal to Binary: Convert each octal digit into its equivalent 3-
bit binary representation. 

o Example: 74 in octal is 111 100 in binary. 

2. Binary to Octal: Group binary digits into sets of three from 
right to left and convert each group into an octal digit. 

o Example: 101011 in binary is 53 in octal. 

3. Octal to Decimal: Multiply each digit by its respective power 
of 8 and sum the results. 

o Example: 236 in octal is 2×82+3×81+6×80=1582 \times 
8^2 + 3 \times 8^1 + 6 \times 8^0 = 
1582×82+3×81+6×80=158 in decimal. 

Summary 

Octal is an important number system that helps simplify the 
representation of binary numbers, particularly useful in older 
computer systems and certain modern applications like UNIX file 
permissions. 

 


