
 

 

 

 

 

 

 

 

 

 

 

1. Number system 

2. Binary number system 

3. Octal number system 

4. Decimal number system 

5. Hexadecimal (hex) number system 

 

Number systems are the technique to represent numbers in the 

computer system architecture, every value that you are saving or getting 

into/from computer memory has a defined number system. Number 

systems can be classified into its sub-types on the basis of base of that 

system. Base of a number systems plays crucial role in understanding the 

number system and to convert it from one sub-type to other sub-type. Base 

is also sometimes referred as radix; both these terms have same meaning. 

In Computer System Architecture there is a unique technique of 

representing numbers called Number System. The number system 

supported by Computer architecture is shown in the image below. We 

need to study them and understand the conversion technique between 

them. 

 

 

Lecture 2 

MODERNISATION  OF  HIGHER  

EDUCATION   

IN  CENTRAL  ASIA  

THROUGH  NEW  TECHNOLOGIES  

( HiEdTec ) 

Number Systems 

 



 

 

 

 

Computer architecture supports following number systems. 

1. Binary number system 

2. Octal number system 

3. Decimal number system 

4. Hexadecimal (hex) number system 

 

 

 

 

 

 

 

We use the decimal number system in general. However, the 

computers understand the binary number system. The octal and 

hexadecimal number systems are also used now-a-days by computers. 
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Decimal number system: 
 

 The decimal number system 

 uses the following ten digits:  

0, 1, 2, 3, 4, 5, 6, 7, 8, and 9. 

  

 Hence, the numbers in this system have a base of 10. 

 If we come across a number without a base, it means that its base 

is 10. 

 This is the system that use in order to represent numbers in real 

life. 

Examples: 1810, 22210, 787710 

Applications: We use decimals everyday while dealing with 

money, weight, length etc. Whole numbers provide less precision, 

therefore decimal numbers are used where more precision is required. 

Each digit has a value based on its position called place value. The value 

of the position increases by 10 times as we move from right to left in 

the number. 

 For example, the value of 786 is 

 = 7 x 102 + 8 x 101 + 6 x 100 

 = 700 + 80 + 6 

 In 734, value of 7 is 7 hundreds or 700 or 7 × 100 or 7 × 102 

 In 971, value of 7 is 7 tens or 70 or 7 × 10 or 7 × 101 

 In 207, value 0f 7 is 7 units or 7 or 7 × 1 or 7 × 100 
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Binary number system 

 
 Binary number system uses just two digits: 0 and 1. 

  Hence, the numbers in this system have a base 2. 

  0 and 1 are called bits. 

  8 bits together make a byte. 

  The data in computers is stored in the form of bits and bytes. 

Examples: 10112, 1112, etc. 

Application: In modern technology, the binary number system is an 

indispensable part of computer science. Every computer language (like 

C, C++, java, and python) and programs are based on the binary number 

system. It is also used in digital encoding (the process of representing 

data as discrete bits of information). 

Binary arithmetic operations 

Like we perform the arithmetic operations in numerals, in the same way, we 

can perform addition, subtraction, multiplication and division operations on 

Binary numbers. Let us learn them one by one. 

• Binary Addition 

• Binary Subtraction 

• Binary Multiplication 

• Binary Division 
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Binary Addition 

It is a key for binary subtraction, multiplication, division. There are four 

rules of binary addition. 

 

 

 

 

 

 

In fourth case, a binary addition is creating a sum of (1 + 1 = 10) i.e. 0 is 

written in the given column and a carry of 1 over to the next column. 

Example − Addition 
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Binary Subtraction 
 

Subtraction and Borrow, these two words will be used very frequently 

for the binary subtraction. There are four rules of binary subtraction. 

 

 

 

 

 

Example − Subtraction 

 

 

 

 

Binary Multiplication 
 

Binary multiplication is similar to decimal multiplication. It is simpler 

than decimal multiplication because only 0s and 1s are involved. There 

are four rules of binary multiplication. 
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Example − Multiplication 

 

 

 

 

 

 

 

Binary Division 
 

Binary division is similar to decimal division. It is called as the long 

division procedure. 

Example – Division 
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Octal number system:  

 

 The octal number system uses the following eight digits: 0, 1, 2, 

3, 4, 5, 6, and 7. 

  Hence, the numbers in this system have a base 8. 

  The advantage of this system is that it has less number of digits 

and therefore, there would not be many computational errors. 

Examples: 2458, 518 etc. 

Like Octal number is represented with base 8, in the same way, a binary 

number is represented with base 2, decimal number with base 10 and 

the hexadecimal number is represented with base 16. Examples for 

these number systems are: 

 222 is a binary number 

 10010 is a decimal number 

 4016 is a hexadecimal number 

 

Application: The Octal number system was used widely within IT 

similar to how hexadecimal is used today. However, there are some 

places where octal is still widely utilised such as file permissions within 

UNIX (the source code for Linux, mac OS and android along with other 

operating systems). It is also used within digital displays, which does 

not support symbols.  
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Hexadecimal number system: 

 The hexadecimal number system uses the following sixteen 

digits/alphabets: The digits are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 and following are 

the alphabets A, B, C, D, E, and F. 

 Therefore, the numbers in this system have a base of 16. 

  Here, A−F of the hexadecimal system indicate the numbers 10−15 

of the decimal number system respectively. 

 This system is widely used in computers in order to reduce the large-

sized strings of the binary system. 

 

Examples: A7B16, BC16 etc. 

Applications: A computer can understand number systems that use 

only a few symbols called digits. These symbols denote different values 

corresponding to the position they occupy in the number. Computers 

are usually designed to process hexadecimal numbers.  
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How to convert a number from 

binary/octal/hexadecimal system to decimal system? 

Multiply each digit of the given number with the exponents of the base, 

starting from the rightmost digit. Make sure that the exponents start 

from 0 and increase by 1 every time. At last add the above products.  

Example 1: 

Convert 10000102 to the decimal system. 

Solution: 

Starting from the rightmost digit, we will multiply each digit with the 

corresponding powers of 2. Let’s start. 

020=0, 121=2, 022=0, 023=0, 024=0, 025=0, 126=64 

Now, upon adding all the numbers, we get 0+2+0+0+0+0+64 = 66 

Pictorially, 

 

 

 

 

 

 

 

Thus,  

10000102 = 6610  
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Example 2: 

Convert ABC16  into the decimal system system. 

 

Solution: 

In the Hexadecimal System, remainders greater than 9 are represented 

by alphabets.  

E.g.  A = 10, B = 11, C = 12, D = 13, E = 14, F = 15 

To convert a hexadecimal number into binary, first convert it into 

decimal and then from decimal into binary. 

Conversion of ABC16 to decimal: Multiply each digit with 

corresponding powers of 16, starting from the rightmost digit. 

 

C160=12, B161=1116=176, A162=10256=2560 

Adding all the numbers, we get 12+176+2560 = 2748   

Pictorially, 

 

 

 

 

 

 

So, ABC16 = 274810  
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How to convert a number from decimal system to 

binary/octal/hexadecimal system? 

First divide the given number by the base of the required number. 

Then note down the quotient and the remainder in the “quotient-

remainder” format repetitively. It is shown in an example given below. 

Then stop the process until we get the quotient to be less than the 

base. The new number in the required number system is obtained by 

reading all the remainders and the last quotient from the bottom to top. 

Example 1: 

Let us convert 70010 into the hexadecimal system using the above-

mentioned process. 

Solution: 

 

 

 

 

 

 

Thus, 

70010 = 2BC16  
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Example 2: 

Convert 30010 into the binary system (base-2). 

 

Solution:  

30010 is in the decimal system. 

We will divide 300 by 2 and note down the quotient and the remainder. 

We will repeat this process for every quotient until we get a quotient 

which is less than 2. 

 

 

 

 

 

 

 

 

 

 

 

The equivalent number in the binary system can simply be obtained by 

reading all the remainders and just the last quotient from bottom to top as 

shown in the above figure. 

Thus, 30010 = 1001011002 
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