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1.1 NUMBER SYSTEM 

 Number systems are the technique to represent numbers in the computer system 

architecture. Whatever value we are store and getting from computer memory has defined in the 

number system. Computers can understand the following types of number. 

1. Decimal Number  - base 10 

2. Binary Number – Base 2 

3. Octal Number  - Base 8  

4. Hexadecimal Number – base 16 

5. Decimal Number System  

Decimal number are from 0 to 9, binary number are 0’s and 1’s.  Octal number system starts 

from 0 to 7. Hexadecimal Number System  starts from  0  to  15. In this hexadecimal system 

from 10 to 15 represented as  A to F. 

Decimal Number System 

Decimal number system is base 10 number system. The digits from 0 to 9.  

Decimal to Binary Conversion 

 Steps to follow for conversion: 

- Divide each digit by 2, keep track of the reminder  

 - Find the reminder reaches 0  LSB( Least Significant Bit) 

  -E.g. 1010 = 10102 

Decimal to Octal Conversion 

Steps to follow for conversion:   

 -Divide each digit by 8, keep track of the reminder  

 - Find the reminder reaches 0 LSB( Least Significant Bit) 

 - E.g. 1010 = 128 

 Decimal to Hexadecimal Conversion 

Steps to follow for conversion:  

 -Divide each digit by 16, keep track of the reminder  

 - Find the reminder reaches 0  LSB( Least Significant Bit) 

 - E.g. 2010 = A416  

Binary Number System 

Digital Computers represent all kinds of data and information in form the binary number 

system. 

Binary Number System consists of two digits 0 and 1. Base is 2.  

Binary to Decimal Conversion  

Steps to follow for conversion: 
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 - Multiply each digit by 2
n 

, where n is “weight”  of the bit. 

 - N is the position of the bit. Starting from 0. 

 - Add the result. 

 - E.g    10102 = 1010  

Binary to Octal  Conversion  

Steps to follow for conversion: 

 - Group binary digits in a 3 bits from on right side (Most Significant Bit)  

 - Convert to octal digits.  

 - E.g  1010111002 = 5348 

Binary to Hexadecimal Conversion  

Steps to follow for conversion: 

 - Group binary digits in a 4 bits from on right side (Most Significant Bit)  

 - Convert to hexadecimal digits.  

 - E.g   1010111002 = 15C16 

 

 Octal Number System  

Octal Number system is the base 8 number system. Starting from 0 to 7.  The number after  7 

is 10.  

Octal to Decimal Conversion 

Steps to follow for conversion: 

 -Multiply each digit by 8
n 

 , where n is “weight”  of the bit. 

 - N is the position of the bit. Starting from 0. 

 - Add the result. 

 - E.g    5348  = 34810  

Octal to Binary Conversion 

 Steps to follow for conversion: 

 - Group binary digits in a 3 bits from on right side (Most Significant  Bit)  

 - Convert to octal digits.  

 - E.g 5348 = 1010111002 

Octal to Hexadecimal Conversion 

Steps to follow for conversion: 

 - Convert the octal to binary.  

 - Group binary digits in a 4 bits from on right side (Most Significant Bit)  

 - Convert to octal digits.  

  - E.g 5348 = 15C16  

 Hexadecimal Number System 
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Octal Number system is the base 16 number system. Starting from 0 to 9. The number is 10 -

15 represents as A - F.  

Hexadecimal  to Decimal Conversion 

Steps to follow for conversion: 

 -Multiply each digit by 16
n 

 , where n is “weight”  of the bit. 

 - N is the position of the bit. Starting  from 0. 

 - Add the result. 

 - E.g 15C16   = 34810  

Hexadecimal  to Binary Conversion  

Steps to follow for conversion: 

 - Group binary digits in a 4 bits from on right side (Most  significant  Bit)  

 - Convert to octal digits.  

 - E.g 15C16 = 1010111002 

Hexadecimal  to Octal  Conversion  

Steps to follow for conversion: 

 - Group binary digits in a 4 bits from on right side (Most Significant  Bit)  

 - Convert to octal digits.  

 - E.g 15C16 = 5348  

 

2. COMPLEMENTS 

Complements are used in digital computers for simplifying the subtraction operation and for 

logical manipulation. There are two types of complements, i.e.  

a) r’s-complement 

b)  (r – 1)’ s-complement 

1’s-Complement  

To find 1’s-complement of a number replace all 0’s with 1’s and all 1’s with 0’s. The 1’s 

complement of a number is always 1 less than the 2’s-complement of a number. 

E.g. 1. 1’s-complement of 1011010. 

    - Replacing all 1’s with 0’s and all 0’s with 1’s. 

    - The 1’s-complement of 1011010 is 0100101. 

 E.g. 2.  1’s-complement of 0.0101 

 - Replace all 1’s with 0’s and all 0’s with 1’s. 

 - The 1’s-complement of 0.0101 is 0.1010. 

E.g.3. Find the subtraction (1110101 – 1001101)2 using the 2’s-complement method. 
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 Minuend = 1110101  

 Subtrahend = 1001101  

 Minuend = 1110101  

 1’s Complement of Subtrahend = 0110010 

 2’s-complement of subtrahend = 0110010 +1= 0110011  

    1110101 + 0110011 =  1 0101000 

 Here, an end carry occurs, hence discard it. The result of (1110101– 1001101)2 is 

(0101000)2. 

 

3. SIGNED MAGNITUDE OF BINARY NUMBERS 

A signed binary number consists of a sign, either positive or negative and magnitude. In a 

signed magnitude representation of binary numbers, the most significant digit is zero for the 

representation of positive binary number and one for the representation of negative binary 

numbers. This most significant digits (0 or 1) represents whether the number is positive or 

negative and the magnitude is the value of the numbers. 

       3.1. DECIMAL SIGNED NUMBERS 

Decimal values of the positive and negative signed magnitude numbers can be 

determined by the summation of the weights of all the magnitude bits, where there are 1’s 

and ignoring all other bits, where there are zeros (0). 

E.g. Express the decimal equivalent of signed binary number 10011100 expressed in its sign 

magnitude form.  

 Solution: There are seven magnitude bits and one sign bit. Separating sign  

 bits and magnitude bits sign bit = 1, which means that the magnitude of the number is 

negative.  

Magnitude bits = 0011100, assigning the weights to the bits, we get    

    2
6
  2

5
  2

4
  2

3 
 2

2 
 2

1 
 2

0
  

0   0   1   1   1    0   0  

Summing the weights together where 1 exists and ignoring where 0   exists,  we get,  

   2
4
 + 2

3
 + 2

2
 = 16 + 8 + 4 = 28.  

Adding sign magnitude bit to the solution for the signed magnitude binary number 

 (1 0011100) is (–28). 

3.2 . BINARY CODE 

The digits 1 and 0 used in binary reflect the on and off states of a transistor. Each 

instruction is translated into machine code - simple binary codes that activate the CPU. 
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Programmers write computer code and this is converted by a translator 

into binary instructions that the processor can execute. 

Different Types of Binary Code: 

1. Binary Coded Decimal  or 8421 Code 

2.   2421 Code 

3. 5211 Code 

4. Gray Code (Reflected Code) 

5. Error - Detection  Code 

 

Convert to BCD to Excess-3 

        0000  +   0011 = 0011 

01   0011 = 0100 

Convert Binary to Gray Code  

          BC  GC 

         0011     0010 

         Most Significant Bit   

     Keep MSB , like 0  means 0  

     Both are same, like 0 and 0 means 0  

                      like 1 and 1 means  0  

     Difference, like 0 and 1 means 1 

 

 
Fig.1.1 Binary codes for the decimal numbers  

 

4. Error Correction Code  

Error Correction codes detect the error, if it is occurred during transmission of the 

original data bit stream. 
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 E,g.   Parity code, Hamming code. 

 Error correction codes − are used to correct the errors present in the received data bit 

stream so that, we will get the original data. 

 

4.1.Parity Code 

One of the common way to detect the error is Parity bit.  A parity bit is extra bit 

included with a message to make the  total  number of one’s  transmitted either odd or 

Even. 

Two Types in the Parity Code:  

1. Odd Parity    

2. Even Parity 

If an odd parity selected, the total number of 1’s in the message bit  and parity bit is odd , 

the P bit.  

 
Fig.1.2 . Parity bit  

5. BINARY LOGIC 

Binary Logic Deals with binary that on two discrete values and with operations that 

assume logical meaning.  The two variables take may be called by different names. 

 e.g. True or false , yes or no  

 There are  basic three logical operations : AND, OR  and  NOT  

 AND   =  X.Y 

 OR     =  X+ Y 

 NOT   =   X′ 

 

 
Fig 1.3. Truth Tables of Logical operations  

 

5.1 LOGIC GATES- TRUTH TABLE 

 

AND GATE 
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Fig. 1.4. Logical Diagram of AND gate  

  

 
  Fig. 1.5. Truth Table of AND gate  

OR GATE  

 

Fig.1.6. Logical Diagram of the OR gate  

 

Fig.1.7. Truth Table of the OR gate  

NOT GATE  

 

Fig.1.8 Logical Diagram of the NOT gate  
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Fig.1.9. Truth Table of the NOT gate  

5.2.BOOLEAN ALGEBRA 

The system consists of an AND Gate, a NOR Gate and finally an OR Gate. The 

expression for the AND gate is A.B, and the expression for the NOR gate is A+B. Both 

these expressions are also separate inputs to the OR gate which is defined as A+B. Thus 

the final output expression is given as: 

 

The output of the system is given as Q = (A.B) + (A+B), but the notation A+B is the 

same as the De Morgan ś notation A.B, Then substituting A.B into the output expression 

gives us a final output notation of Q = (A.B)+(A.B), which is the Boolean notation for 

an Exclusive-NOR Gate as seen in the previous section. 

Inputs Intermediates Output 

B A A.B 

A 

+ 

B 

Q 

0 0 0 1 1 

0 1 0 0 0 

1 0 0 0 0 

1 1 1 0 1 
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6. Simplification of Boolean function with Map method 
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