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  Chapter 1: Number System   

1.  INTRODUCTION TO NUMBER SYSTEMS:  

On the basis of  number of different symbols used, number systems are classified as:  

¶ Decimal number system  

¶ Binary number system  

¶ Octal number system  

¶ Hexadecimal number system  

1.1.  Decimal number system:  

  Example 1:  

Letôs for example we have (453)10 is a decimal number then,  

 

We can say that ó3ô is the least significant digit (LSD) and ó4ô is the most significant digit 

(MSD).  

1.2.  Binary number system:  

4 bits = 1 Nibble, 8 bits = 1 Byte.  

Example 3:   

The decimal number representation of (101101.10101 ) is?  

Solution:   

(101101.10101) 2 =  

1 × 2 5 + 0 × 2 4 + 1 × 2 3 + 1 × 2 2 + 0 × 2 1 + 1 × 2 0 + 1 × 2 ï1 + 0 × 2 ï2 + 1 × 2 ï3 + 0 

× 2 ï4 + 1 ×2 ï5  

= 32 + 0 + 8 + 4 + 0 +  

= (45.65625) 10  

 

Short Notes τ DIGITAL LOGIC 
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1.3.  Octal number system:  

Example 4:  

Convert (367.721) 8 into a decimal system.  

Solution:  

(367.721) 8 = 3 x 8 2 + 6 x 8 1 + 7 x 8 0 + 7 x 8 ï1 + 2 x 8 ï2 + 1 x 8 ï3 

                                 = 192 + 48 + 7 + 0.875 + 0.03125 + 0.00195  

                                = (247.908) 10  

1.4.  Hexadecimal number system:  

Example 5:   

Convert (3A.2F) 16  into a decimal system.  

Solution:   

(3A .2F) 16  = 3 × 16 1 + 10 × 16 0 +2 × 16 ï1 + 15 × 16 ï2  

                              

               = (58.1836) 10  

2.  CONVERSION BETWEEN DIFFERENT NUMBER SYSTEM  

2.1. OTHER BASE SYSTEM TO DECIMAL  

2.1.1. Binary to Decimal Conversion  

Example 6:  

Convert (11101.1011) 2 into decimal.  

Solution:  

ρρρπρẗρπρρ ρ ς ρ ς ρ ς π ς ρ ς ρ ς π ς ρ ς

ρ ς ρφ ψ τ π ρ πȢυ π πȢρςυ  πȢπφςυςωȢφψχυ 

2.1.2. Octal to Decimal Conversion  

Example 7:  Convert (6327.4051) 8 into an equivalent decimal number.  

                   Solution:  

(6327.4051) 8  

= 6 ×8 3 +3 × 8 2 + 2 × 8 1 +7 × 8 0 + 4 × 8 ï1 + 0 x 8 ï2 + 5 × 8 ï3 + 1 ×8 ï4

 

= (3287.5100098) 10  

Thus,  

(6327.4051) 8 = (3287.5100098) 10  

          2.1.3. Hexadecimal to Decimal Conversion  

           Example 8:  

           Convert (5C7) 16  into decimal.  

           Solution:  

                      (5C7) 16  = 5 × 16 2 + 12 × 16 1 + 7 × 16 0 

                                 = 1280 + 192 + 7  

                                 = (1479) 10  
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2.2. DECIMAL TO OTHER BASE SYSTEM  

2.2.1.  Decimal to binary conversion:  

Example 9:  Convert (13) 10  to binary  

Solution:        

 

   So, (13) 10  = (1101) 2 

2.2.2. Decimal to Octal conversion:  

  Example 10:  

                  Convert  into octal.  

Solution:  

                   For integer part:  

 

                      

                     For fractional part,  

                      0.625 × 8 = 5  

                      

                      Finally,  

                    

2.2.3.  Decimal to Hexadecimal conversion:  

Example 11:  Convert (675.625) 10  into hexadecimal  

Solution:  For Integral part:  

 

  So, (675) 10  = (2A3) 16  
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For fractional part,  

0.625 × 16 = 10 = A  

(0.625) 10  = (0.A) 16  

Finally,  

(675.625) 10= (2A3.A) 16  

2.3.  Octal to Binary Conversion  

        Example 12:  

                   Convert (27633) 8 into binary  

                   Solution:  

                     

                  (27633) 8 = (010 111 110 011 011) 2 

2.4. Binary to Octal Conversion        

        Example 13:  

Convert (1011011110.11001010011) 2 into octal.  

Solution:  

In this conversion, the binary bit stream are grouped into  

groups of three bits starting at the LSB and then each group is  

converted into its octal equivalent.  

For left side of the radix point, we grouped the bits from LSB:  

 

Here, two 0ôs at MSB are added to make a complete group of 3 bits. 

For right side of the radix point, we grouped the bits from MSB:  

 

Here, a ó0ô at LSB is added to make a complete group of 3 bits. 

Finally,  

(1011011110.11001010011) 2 = (1336.6246) 8 

2.5. Hex adecimal to binary conversion:  

Example 14:  Convert (2F9A) 16  to binary system  

   2         F         9         A  

   |            |         |         | 

 0010    1111    1001    1010  

  So, (2F9A) 16  = (0010 1111 1001 1010) 2 
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 2.6. Binary to hexadecimal ConversionExample 15:  

Convert (1011011110.11001010011) 2 into hexadecimal.  

Solution:  

For left side of the radix point, we grouped the bits from LSB:  

 

Here, two 0ôs at MSB are added to make a complete group of 4 bits.  

For right side of the radix point, we grouped the bits from MSB:  

 

Here, a ó0ô at LSB is added to make a complete group of 4 bits. 

Finally,  

(1011011110.11001010011) 2 = (2DE.CA6) 16  

2.7.  Hexadecimal to Octal and Oct al to Hexadecimal conversion:  

Example 16:  A particular number system having base B is given as Find 

the value of B?  

Solution: Squaring both sides:  

 

 

 Now, we have to convert the LHS  into decimal to solve the equation:  

 

So,  B = 6  

3.  BASIC BINARY ARITHMETIC OPERATIONS:  

 Example 17: Add 110110 and 101101  

 

Here, (arrow) indicates carry.  
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3. 1 . Binary Subtraction:  

Example 18: Subtract 11011 and 10110?  

Solution:  

 

3. 2 . Binary Multiplication:  

 Example 19: (1111) 2 × (1111) 2 =?  

 

3. 3 . Binary Division:  

4.  SIGNED NUMBER REPRESENTATION : 

Example 20:  0011 represents a positive number (3) , 1011 represents a negative number 

(ï3)  

In General, maximum negative to positive number that can be represented by using sign 

magnitude form is:  

ï(2 nï1  ï1) to + (2 nï1ï1)  

4. 1 . rôs complement representation: 

4. 1 .1. (r -1) ôs complement 

For Example:  In the binary number system, the base is  2. Hence, its  (r -1)'s  i.e.,  (2 -1 

=1)'s  complement can be obtained by subtracting each bit from 1, i.e.,  1's  complement 

for  001  can also be calculated by subtracting  001  from  111  which will be  (111 -001) = 

(110) 2.  

4. 1.2. rôs complement 

For Example:  In binary number system,  2's  complement of  001  can be calculated b y 

adding 1 to the LSB of its 1'complement (i.e.,  110 + 1) =  (111) 2.  

Example 21: For 4 -bit maximum possible number:  

        = 2 4ï1 = (15) 10  = (1111) 2 

Example 22:  Determine 9ôs complement of decimal number 2689? 

Solution: For a decimal number, maximum possible number of 4  

 digit is 9999  

         Ḉ 9ôs compliment of 2686 is: 
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Example 23:  Determine 8ôs complement of an octal number 2670? 

Solution: To determi ne the rôs complement, first write ( r-1)ôs  

complement of given number then add 1 in the least significant position.  

                

Now, 8ôs complement = 7ôs complement + 1 

             

Note: 08 in Decimal will be 10 in octal.(As octal numbers range from 0 to 7.)  

4. 2 . Oneôs complement representation: 

In a binary number, for oneôs complement representation, replace each 0 by 1 and each 

1 by 0. Maximum negative to positive number that can be represented using oneôs 

complement is:  

ï(2 nï1  ï 1) to +( 2 nï1  ï 1)  

Example 24: Find oneôs complement of 101101  

Solution: 101101 1ôs complement will be:  010010 

4. 3 . Twoôs complement representation: 

By adding a ó1ô to the oneôs complement representation, we can get 2ôs complement of 

that number. For ónô bit number, maximum negative to positive number that can be 

represented is  

ï(2 nï1 ) to +(2 nï1  ï1)  

Example 25: Subtract decimal number 22 from 17 using 8 bit 2ôs compliment method? 

Solution:  

Binary form of 22 = 00010110  

Binary form of 17 = 00010001  

 

In addition, there is no carry. The MSB of the result is ó1ô. Hence, it is a negative 

number and in its 2ôs complement form. 

Ḉ 2ôs complement (11111011) = 00000101 = (5)10  

Ḉ The answer = ï5 in decimal representation.  
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5.  Sign Bit Extension:  

For Signed Magni tude Form:  

Ex: -3 = 111 in sign magnitude form in 3 bits.  

To represent it in 8 bits , we will write it as : 1 0 0 0 0 0 1 1.  

 

For 1ôs Complement Form: 

Ex: -5 = 1010 in 1ôs complement in 4 bits. 

To represent it in 8 bits , we will write it as : 1 1 1 1 1 0  1 0.  

 

For 2ôs complement Form: 

How is the number extension done?  

Here, the number extension is same as 1ôs complement form. 

                  

6.  BINARY CODES:  

6.1.  BCD code (Binary coded decimal):  

  Example 26: (943) 10  = (?) BCD 

Solution:    

      

 Ḉ (943) 10  = (1001   0100   0011) 2 

 

            6.1.1. BCD addition:  

Example 27: Convert the decimal number (76) 10  and (94) 10  in BCD and add them.  

Solution:   

  

From the rule, we add (0110)  

 

Ḉ In BCD ᵼ (170) 10  

6.2.  Excess - 3 code:  

Example 28:   Convert (48) 10  into excess -3 code?  

Solution:   
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Ḉ (48) 10  = (01111011) Ÿ Equivalent 4 -bit binary number.   

6.3.  Gray - code:  

Ā It is an unweighted code.  

Ā Also known as ñReflected codeò. 

7.  BINARY TO GRAY CONVERSION:  

Example 30:  Convert (10010) 2 to gray code?  

Solution:  

 

(10010) 2 Ÿ (11011) gray.  

8.  GRAY TO BINARY CONVERSION : 

Example 31: Convert (11011) Gray  to binary code?  

Solution:  

 

Ḉ (11011) Gray  = (10010) 2.  

 

  

https://byjusexamprep.com/


byjusexamprep.com 

11  
 

 

  Chapter 2 : BOOLEAN ALGEBRA & LOGIC GATES   

1.  LOGIC OPERATIONS  

1.1.  NOT operation:   

Symbol:  

 

 (Complementation law)  

and  ᵼ Double complementation law  

 

1.2.  AND operation:  

Symbol:                      

 

A.A = A, A.0 = 0, A.1 = A,  

1.3.  OR operation:  

Symbol:  

 

A + A = A, A + 0 = A, A + 1 = 1,          

Example 1.1:  

Reduce the combinational logic circuit shown figure such that the desired output can be 

obtained using only one gate.  
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Solution:  

 

, ,         

 

 

 X=U+V+D  

   =  

   = A + B + C + D  

 

Example 1.2:  

Show the control enable and disable outputs for AND and OR gate.  

Solution:  

Control ó0ô disable  

 

Control ó1ô enable (Buffer) 

 

Control ó0ô enable (Buffer) 

 

Control ó1ô Always enable 
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1.4.  Venn Diagram:  

 

NOT  
 

 

A Output  

0 

1 

1 

0 

 

 

AND 
 

 

A.B  

A B Output  

0 

0 

1 

1 

0 

1 

0 

1 

0 

0 

0 

1 

OR 

  

A + B  

A B Output  

0 

0 

1 
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0 

1 

0 

1 

0 

1 

1 

1 

 

2.  LOGIC GATES  

2.1.  NAND gate:  

The term NAND implies NOT -AND 

Symbol:  

 

 

          Truth table of 2 - input NAND gate.  

 

Input  Output  

A B  

0 0 1 

0 1 1 

1 0 1 

1 1 0 
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NAND gate acts as Universal Gate  

 

All the logic gate functions can be created using only NAND gates. Therefore, it is also 

known as a Universal logic gate.  

2.2.  NOR gate:  

A NOR gate is equivalent to OR gate followed by a NOT gate.  

Symbol:  

 

Truth Table for 2 - input NOR gate  

 

Input  Output  

A B  

0 0 1 

0 1 0 

1 0 0 

1 1 0 
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