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UNIT-3 

Understand the Number Systems 

 

Number systems: 

 Number system contains a set of numbers that have common characteristics. In any number 

system; three aspects determine the value of each digit with in a number. 

 The digit itself. 

 The position of the digit in that number 

 The base of the number system 

 

3.1 various number systems used in digital computer: 

The most important number systems for computer are: 

 Decimal number system 

 Binary number system 

 Octal number system 

 Hexadecimal number system 

 Radix(or) Base of a number: 

           The base of a number system is the number of different symbols or digits used in that system. 

   1)Decimal number system: 

 The number system that we use in our day-to-day life is called the decimal number system. 

 It is positional number system and is the mostly widely used system for representing numbers. 

 In decimal number system the BASE is 10,because it uses 10 different symbols or digits(i.e.) 

0,1,2,3,4,5,6,7,8,9 (0 to 9). 

 

  Example: The decimal number 1234(written as (1234)10) represents the Polynomial. 

       

POSITION 3 2 1 0 

VALUE(WEIGHTS) 10
3 

10
2 

10
1 

10
0 

DECIMAL POINT 1 2 3 4 

   

                             =(1X10
3
) + (2X10

2
) + (3X10

1
) + (4X10

0
) 

 

                                                 =(1X1000) + (2X100) + (3X10) + (4X1) 

 

                              =1000 + 200 + 30 + 4 

 

                              =1234 

 

                              =(1234)10 
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2) Binary number system: 

 Binary number system is a very important number system so far as the digital 

computers concerned, because computers work with binary numbers. 

 Binary number system is the positional binary system. 

 The BASE of Binary number system is 2 and it uses two digits (i.e.) 0 & 1. 

 These symbols or digits are abbreviated as bits. Thus the word bit stands for either of 

the binary digits namely 0 or 1. 

             Example: the decimal equivalent of the binary number 11010 is 

  

POSITION 4 3 2 1 0 

VALUE(WEIGHTS) 2
4 

2
3 

2
2 

2
1 

2
0 

BINARY POINT 1 1 0 1 0 

 

        (11010) 2= (1X2
4
) + (1X2

3
) + (0X2

2
) + (1X2

1
) + (0X2

0
) 

 

                                           = (1X16) + (1X8) + (0X4) + (1X2) + (0X1) 

 

        =16 + 8 + 0 + 2 + 0 

 

        =26 

 

              (11010) 2= (26)10 

  3) Octal number system: 

 

 The base or radix of the octal number system is 8,because it uses 8 symbols or digits 

(i.e.) 0,1,2,3,4,5,6,7 

 This system is also used in computer industry.  

 This system was issued to provide a shorthand way to deal with long strings of 0’s & 1’s 

creates in binary. 

    

 Example:  the decimal equivalent of the octal number 2056 is         

POSITION 3 2 1 0 

VALUE(WEIGHTS) 8
3 

8
2 

8
1 

8
0 

OCTAL POINT 2 0 5 6 

  

           (2056) 8 = (2X8
3
) + (0X8

2
) + (5X8

1
) + (6X8

0
) 

                         =2X512+0X64+5X8+6X1 

   =1024+0+40+6 =1070 

             (2056)8=(1070)10 
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4) Hexadecimal Number System: 

 

 The base or radix of the octal number system is 16,because it uses 16 symbols or digits 

 The first ten symbols are represented by digits 0 to 9 and the remaining six by the letters 

‘A’ through ‘F’. 

 

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

 This number system is also used to provide a shorthand way to deal with long strings of 0’s 

and 1‘s created in binary. 

 

 

                              Example: Decimal equivalent of Hexadecimal number AF3D is 

                 

POSITION 3 2 1 0 

VALUE(WEIGHTS) 16
3 

16
2 

16
1 

16
0 

HEXA-DECIMAL 

POINT A F 3 D 

 

            (AF3D) 16=(AX16
3)

+(FX16
2
)+(3X16

1
)+(DX16

0
) 

        =(10X4096)+(15X256)+(3X16)+(13X1) 

        =40960+3840+48+13 

        =44861 

                                  (AF3D)16=(44861)10 

 

Comparison of the Binary, Octal, Decimal and Hexadecimal: 

 

Attribute Binary Octal Decimal Hexadecimal 

Base 2 8 10 16 

Lower Digit 0 0 0 0 

Highest Digit 1 7 9 F 
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IMPORTANT TABLE EQUIVALENT VALUES OF DIFFERENT SYSTEM: 

 

Decimal System Binary System Octal System Hexadecimal System 

0 0000 0 0 

1 0001 1 1 

2 0010 2 2 

3 0011 3 3 

4 0100 4 4 

5 0101 5 5 

6 0110 6 6 

7 0111 7 7 

8 1000 10 8 

9 1001 11 9 

10 1010 12 A 

11 1011 13 B 

12 1100 14 C 

13 1101 15 D 

14 1110 16 E 

15 1111 17 F 

16 10000 20 10 

 

3.2  Convert Decimal Number into Binary Number: 

 The integer and fractional parts of the decimal number are dealt with separately. 

 Divide the integer part of the given decimal number repeated by 2 and writing down 

the remainder after each division. 

 The remainder are then taken in reverse order (bottom to top) to form the binary 

equivalent of the integer part of the decimal number. 

 The Fractional part of the given decimal number is multiplied repeatedly by 2 each 

time recording carry.  

 The integers (carry) taken from (top to bottom) to form the binary equivalent of 

fractional part to the decimal number. 

 

EXAMPLES on Conversion of Decimal Number into Binary Number: 
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Example 1:  
Convert decimal number125 into binary 

number  
Answer:  
It is integer part then Divide the given decimal 

number repeated by 2 and writing down the 

remainder after each division. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

It is an integer part the remainder is taken 
from bottom to top is 1111101 Thus (125)10 = 

(1111101)2 

Example 2:  
Convert decimal number 0.4375 into binary 

number  
 

Answer:  
It is a Fractional part then multiplies the given 

decimal number repeatedly by 2 each time 

recording carry. 
 

Multiplication  product carry 

0.4375 x 2 = 0.8750 ------- 0 

0.8750 x 2 = 1.750 ------- 1 

   0.750 x 2 = 1.50 ------- 1 

     0.50 x 2 = 1.00 ------- 1 
 
It is an fractional part the carry is taken 

from top to bottom is 0111 
Thus (0.4375)10 = (0.0111)2 

 
 

 

 

EXAMPLE 3: Convert the decimal number 43.375 to equivalent binary number  

Answer: It consists of integer part (i.e.) 43 & fractional part (i.e.) 0.375 
 
For integer part ( i.e.) 43  
It is integer part then Divide the given decimal 

number repeated by 2 and writing down the 

remainder after each Division. 
 
 
 
 
 
 
 
 
 
 
 
 

 

It is an integer part the remainder is taken from 

bottom to top is 101011 

(43)10 = (101011)2 

 
For fractional part (i.e.) 0.375  
It is a Fractional part then multiplies the given 

decimal number repeatedly by 2 each time 

recording carry. 
 

 

Multiplication  product carry 

0.375 x 2 = 0.750 ------- 0 

0.750 x 2 = 1.50 ------- 1 

0.50  x 2 = 1.00 ------- 1 
 
 
 
It is an fractional part the carry is taken from top 

to bottom is 011  
Thus (0.375)10 = (0.011)2 

 
The final answer is (43.375)10 = (101011.011)2  
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Example: 4 convert the decimal number 282.0 to equivalent binary number. 

Answer: It consists of integer part (i.e.) 282 & fractional part (i.e.) 0.0 

 
For integer part (i.e.) 282 

It is integer part then Divide the given decimal number 

repeated by 2 and writing down the remainder after each 

division. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It is an integer part the remainder is taken from 

bottom to top is 100011010 
(282)10 = (100011010)2 

Final answer is: (282.0)10 = (100011010.0)2 

 
for fractional part (i.e.)  0.0  
It is a Fractional part then multiplies the given 

decimal number repeatedly by 2 each time 

recording carry. 
 
Multiplication product carry 

 

0.0 x 2 = 0.00 ------- 0 

 

It is an fractional part the carry is taken 

from top to bottom is 0 
 

(0.0)10 = (0)2 

 
 
EXAMPLE 5:  
Convert the decimal number 1024 to 

equivalent binary number.  
Answer:  
It is integer part then Divide the given decimal 

number repeated by 2 and writing down the 

remainder after each Division 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It is an integer part the remainder is taken 

from bottom to top is  
10000000000 

(1024)10 = (10000000000)2  

 
 
EXAMPLE:6 
 
Convert the decimal number 0.65 to equivalent 

binary number. 
 
Answer:  
It is a Fractional part then multiplies the given 

decimal number repeatedly by 2 each time 

recording carry. 
 

 

Multiplication  product carry 

0.65 x 2 = 1.30    ------- 1 

0.30 x 2 = 0.60    ------- 0 

0.60 x 2 =1.20    ------- 1 

0.20 x 2   = 0.40   ------- 0 

0.40 x 2 = 0.80   ------- 0 
 
The fraction may never terminated so stopped 

the multiplication 
 
It is a fractional part the carry is taken from 

top to bottom is 10100… 
Thus (0.65)10 = (10100…..)2 
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3.3 Convert Binary number into Decimal number: 
 

 For Integer:  
We can convert a binary number to its decimal equivalent by multiplying each binary digit with its 

position weight and sum of all bits gives the decimal number. 

 For Fraction: It can be done in two steps. 
 

Step-1: Multiplying the digits which lie after the decimal point by 2
-1

, 2
-2

, 2
-3

 …  
Step-2: Simplifying the resulting fractions and adding them to get decimal number. 

      EXAMPLE 1:   

         

       It is an integer part so we can multiply each binary digit  with its position weight and sum of all bits 

         gives the  decimal number. 
 

 POSITION 5  4  3  2  1 0 

 VALUE(WEIGHTS) 2
5 

 2
4 

 2
3 

 2
2 

 2
1 

2
0 

 BINARY POINT 1  0  0  1  0 1 

                           (100101)2 = (1x2
5
) + (0x2

4
) + (0x2

3
) + (1x2

2
) + (0x2

1
) + (1x2

0
) 

                                           =32+0+0+4+0+1 

                                            =37  
           (100101)2 = (37)10  

    EXAMPLE 2:  

                Convert the binary number 0.111 to equivalent decimal number  
     Answer: It is a fractional part it can be done in two steps. 

      Step-1: Multiplying the digits which lie after the decimal point by 2
-1

, 2
-2

, 2
-3

….. 

       Step-2: Simplifying the resulting fractions and adding them to get decimal number.  

                                    (0.111)2 = (1x2
-1

) + (1x2
-2

) + (1x2
-3

)  
                                                   = ½ + ¼ + 1/8    
                                                    = 4 + 2 +1  

                       8  
         =7/8  
         =0.875  

                           (0.111)2 = (0.875)10  
EXAMPLE 3:  
                        Convert the binary number 101101.101 to decimal number. 

Answer: It consists of integer part (i.e.) 1101 & fractional part (i.e.)0.101 

For integer part (i.e.) 101101: 

                   It is an integer part so we can multiply each binary digit with its position weight and sum of all bits 

gives the decimal number. 

 
 

 POSITION  5  4  3  2  1  0  

 VALUE(WEIGHTS)  2
5 

 2
4 

 2
3 

 2
2 

 2
1 

 2
0 

 

 BINARY POINT  1  0  1  1  0  1  

 
Convert the binary number 100101 to equivalent decimal number. 
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 (101101)2=(1X2
5
)+(0X2

4
)+(1X2

3
)+(1X2

2
)+(0X2

1
)+(1X2

0
) 

  =(1X32)+(0X16)+(1X8)+(1X4)+(0X2)+(1X1) 

   =32 + 0 + 8 + 4 + 0 + 1  
   =45  

(101101)2 = (45)10  
For fractional part (i.e.)  0.101:  

          It is a fractional part it can be done in two steps.  
         Step-1: Multiplying the digits which lie after the decimal point by 2

-1
, 2

-2
, 2 

- 3
…..  

         Step-2: Simplifying the resulting fractions and adding them to get decimal number 

         (0.101)2 = (1x2
-1

) + (0x2
-2

) + (1x2
-3

)  
= ½ + 0 + 1/8  
= 4 + 0 +1  

8  
= 5/8  
= 0.625  

(0.111)2 = (0.625)10  
The final answer is (101101.101)2 = (45.625)10 
 
EXAMPLE 4: Convert the binary number 100101.0 to decimal number 
 

Answer:  It consists of integer part (i.e.) 100101 & fractional part (i.e.)0.0  

For integer part (i.e.)100101:            

 It is an integer part so we can multiply each binary digit with its 

position weight and sum of all bits gives the decimal number.   

 POSITION  5  4  3  2  1  0 

 VALUE(WEIGHTS)  2
5 

 2
4 

 2
3 

 2
2 

 2
1 

 2
0 

 BINARY POINT  1  0  0  1  0  1 

(100101)2 = (1x2
5
) + (0x2

4
) + (0x2

3
) + (1x2

2
) + (0x2

1
) + (1x2

0
)   

 = (1x32) + (0x16) + (0x8) + (1x4) + (0x2) + (1x1)   

= 32 + 0 + 0 + 4 + 0 + 1         

= 37             

(100101)2 = (37)10             
 

For fractional part (i.e.)  0.0  
                   It is a fractional part it can be done in two steps.  
Step-1: Multiplying the digits which lie after the decimal point by 2

-1
, 2

-2
, 2 

- 3
…..  

Step-2: Simplifying the resulting fractions and adding them to get decimal number 
 
(0.0)2 = (0x2

-1
) 

=0 

(0.0)2 = (0)10 

 

     The final answer is (100101.0)2 = (37.0)10 
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3.4 Convert binary number into hexadecimal number: 
METHOD -1 for converting a binary number to its hexadecimal form first we convert binary 

number to decimal number and then convert decimal number to hexadecimal number. 

 

            METHOD-2  

For INTEGER PART: 

               STEP-1:  Divide the binary digits into groups of four (from RIGHT TO LEFT) 

               STEP-2: Convert each group of 4 binary digits to its hexadecimal equivalent 

               If any group does not have 4 bits it can be extended by adding 0’s. 

               For integer part 0’s can be added on left side of group 

           

             FOR FRACTIONAL PART: 

            STEP-1:  Divide the binary digits into groups of four (from LEFT TO RIGHT) 

            STEP-2: Convert each group of 4 binary digits to its hexadecimal equivalent 

             If any group does not have 4 bits it can be extended by adding 0’s  

             For fractional part 0’s can be added on right side of group 

 

 

EXAMPLE: Convert binary number 101110.100010 to hexadecimal number. 

             ANSWER:  

    METHOD-1 

It consists of integer part (i.e.) 101110 & fractional part (i.e.) 0.100010 

 

 For integer part (i.e.)   101110:             

Binary to decimal:    (101110)2 = (?)10 

It is an integer part so we can multiply each binary digit with its position weight and sum of all bits 

gives the decimal number. 

 

POSITION 5 4 3 2 1 0 

VALUE(WEIGHTS) 2
5 

2
4 

2
3 

2
2 

2
1 

2
0 

DIGITS 1 0 1 1 1 0 

         

        (101101)2 = (1x2
5
) + (0x2

4
) + (1x2

3
) + (1x2

2
) + (1x2

1
) + (0x2

0
)  

            = (1x32) + (0x16) + (1x8)   + (1x4)    + (1x2)   + (0x1) 

            = 32 + 0 + 8 + 4 + 2 + 0 

            = 46 

        (101110)2 = (46)10 

            Finally Decimal to hexadecimal:       (46)10 = (?) 16 

It is integer part then Divide the given decimal number repeated by 16 and writing down the 

remainder after each division. 

 
               It is an integer part the remainder is taken from bottom to top is 214 

      (46)10 = (214)16 

     (46)10 = (2E) 16         (E=14) 

   Final answer for integer part   (101110)2 = (46)10 = (2E) 16      
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 For fractional part (i.e.)   0.100010 

           BINARY TO DECIMAL:  (0.100010)2 = (?)10 

It is a fractional part it can be done in two steps.  

         Step-1:  Multiplying the digits which lie after the decimal point by 2
-1

, 2
-2

, 2
-3

….. 

         Step-2: Simplifying the resulting fractions and adding them to get decimal number 

          (0.100010)2 = (1x2
-1

) + (0x2
-2

) + (0x2
-3

) + (0x2
-4

) + (1x2
-5

) + (0x2
-6

) 

                      = ½ + 0 + 0 + 0 + 1/32 + 0 

                      = 16+1 

                           32 

       = 17/32 

       = 0.53125 

          (0.100010)2 = (0.53125)10 

         FINALLY DECIMAL TO HEXADECIMAL: (0.53125)10 = (?)16 

It is a Fractional part then multiplies the given decimal number repeatedly by 16 each time 

recording carry.   

Multiplication                 product                  carry 

 0.53125 x 16      =   8.5        -------     8 

 0.5         x 16      =   8.0        -------     8 

 0.0         x 16      =   0.00      -------     0 

 

      It is a fractional part the carry is taken from top to bottom is 880 

Final answer for fractional part (0.53125)10 = (0.880)16 

 (101110.100010)2 = (46.53125)10 = (2E.880)16 

METHOD-2         

            FOR INTEGER PART: 

             STEP-1:  Divide the binary digits into groups of four (from RIGHT TO LEFT) 

             STEP-2: Convert each group of 4 binary digits to its hexadecimal equivalent 

             If any group does not have 4 bits it can be extended by adding 0’s  

             For integer part 0’s can be added on left side of group 

             FOR FRACTIONAL PART: 

             STEP-1:  Divide the binary digits into groups of four (from LEFT TO RIGHT) 

             STEP-2: Convert each group of 4 binary digits to its hexadecimal equivalent 

             If any group does not have 4 bits it can be extended by adding 0’s  

              For fractional part 0’s can be added on right side of group 

 

           101110.100010     = (0010) (1110   ).     (1000)   (1000) 

                                         =     (2)         (E)   .      (8)            (8)   

           (101110.100010)2 = (2E.88)16 

 

              3.5 CONVERT HEXADECIMAL TO BINARY NUMBER 

             

               Method-1:  Given hexadecimal first convert into decimal and then convert it into the Binary number. 

               Method-2:  To convert a hexadecimal to its binary form each digit of the given should be converted  

                In to the 4 bit binary. 

 

                  EXAMPLE: convert the hexadecimal number FB2.1CE8 to binary number. 

                 Answer: method-1 

                First convert the given hexadecimal into decimal and then convert it into the Binary number.  

   It consists of integer part (i.e.) FB2 & fractional part (i.e.) 0.1CE8 
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 For integer part (i.e.)  FB2             

FIRST HEXADECIMAL to decimal:   (FB2)16= (?)10  

It is an integer part so we can multiply each binary digit with its position weight and sum of all bits 

gives the decimal number. 

POSITION 2 1 0 

VALUE(WEIGHTS) 16
2 

16
1 

16
0 

DIGITS F B 2 

(FB2)16      = (Fx16
2
)   + (Bx16

1
)   + (2x16

0
)  

          = (Fx256) + (Bx16)    + (2x1) 

          = (15x256) + (11x16) + (2x1)    (F=15, B=11) 

                   = 3840 + 176 + 2 

          = 4018 

   (FB2)16 = (4018)10 

 Finally decimal to binary 

It is integer part then Divide the given decimal number repeated by 2 and writing down the remainder 

after each Division 

 

       
                It is an integer part the remainder is taken from bottom to top is 111110110010 

 

(4018)10 = (111110110010)2 

 

          FINAL ANSWER FOR INTEGER PART:   (FB2)16 = (4018)10 = (111110110010)2  

  

 FOR FRACTIONAL PART (i.e.) 0.1CE8: 

           HEXA DECIMAL TO DECIMAL NUMBER  

         For fractional part it can be done in two steps.  

         Step-1:  Multiplying the digits which lie after the decimal point by 16
-1

, 16
-2

, 16
-3

….. 

         Step-2: Simplifying the resulting fractions and adding them to get decimal number. 

           (0.1CE8)2 = (1x16
-1

) + (Cx16
-2

) + (Ex16
-3

) + (8x16
-4

) 

                    = 1/16 + C/256 + E/4096 + 8/65536 

                    = 1/16 + 12/256 + 14/4096 + 8/65536 (C=12, E=14) 

                    = 4096+ 3072 + 224 + 8 

                                   65536 

       = 7400/65536 

       = 0.1129 

(0.1CE8)2 = (0.1129)10 

        FINALLY DECIMAL TO BINARY:  

It is a Fractional part then multiplies the given decimal number repeatedly by 2 each time 

recording carry.   

Multiplication            product                carry 

 0.1129   x 2     = 0.2258     ------- 0 

 0.2258   x 2     = 0.4516     ------- 0 

 0.4516   x 2     = 0.9032     ------- 0 
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 0.9032   x 2     = 1.8064    -------   1 

 0.8064   x 2     = 1.6128    -------   1 

 The fraction may never terminated so stopped the multiplication  

It is a fractional part the carry is taken from top to bottom is 00011… 

Thus (0.1129)10 = (0.00011…..)2 

             FOR fractional part:   (0.1CE8)16 = (0.1129)10 = (0.00011……) 2  

 

     FINAL ANSWER:   (FB2.1CE8)16 = (4018.1129)10 = (111110110010.00011…..)2  

 

    Answer: method-2   

To convert a hexadecimal to its binary form each digit of the given hexadecimal should be    

converted to its 4 bit binary equivalent & combine into a single binary number 

 

FOR INTEGER PART(i.e.)  FB2 

(F)16  = (15)10     =  (1111)2 

(B)16  = (11)10     =  (1011)2 

(2)16  = (2)10         =  (0010)2 

All the source taken from table  

(FB2)16 = (111110110010)2 

 

 FOR FRACTIONAL PART(i.e.)   0.1CE8 

(1)16  = (1)10         =  (0001)2 

(C)16  = (12)10     =  (1010)2 

(E)16  = (14)10      =  (1110)2 

(8)16  = (8)10          =  (1000)2 

All the source taken from table  

(0.1CE8)16 = (0.0001101011101000)2 

 

FINAL ANSWER:   (FB2.1CE8)16 = (111110110010.0001101011101000)2 

 

Coding schemes Introduction 

               
               A Computer accepts and processes data in binary form. The process of converting data into binary                    

form is called encoding of data. So we use some codes to represent characters in terms of 0’sand 
1’s.   

                   
                The most widely used codes are as follows:  
                         1. Binary coded Decimal (BCD).  
                         2. American Standard code for Information Interchange (ASCII). 
                      3. Extended Binary Coded Decimal Interchange Code (EBCDIC).  
              

  1. Binary Coded Decimal (BCD): The BCD is the simplest binary code to represent a decimal 
number. 

 
               In BCD code each decimal digit is represented by four binary bits. 
                      
                     

Decimal Digit 
BCD Equivalent 

8421 

0 0000 

1 0001 

2 0010 

3 0011 

4 0100 

5 0101 

6 0110 

7 0111 

8 1000 

9 1001 
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        3.6 Explain the ASCII coding Scheme 

               
          The ASCII (American Standard Code for Information Interchange) is pronounced as "ask-ee”.  

 It was developed by American National Standards Institute (ANSI). 
 It is very widely used code in small computers. The first ASCII code was 7-bit code but was 

later   modified  to an 8-bit code. It is a standard code to represent alphanumeric data. 

 ASCII-7 is a 7-bit standard allows 27 combinations.128 unique symbols are represented 
using ASCII-7. ASCII-7 has been modified by IBM to ASCII-8. 

 ASCII-8 is an extended version of ASCII-7. ASCII-8 is an 8-bit standard allows 28 

combinations. 256 unique symbols are represented using ASCII-8 
 

 
 

 

                    We can check the value of any ASCII code by just holding down the ALT key and typing the ASCII code 
                Example: when we hold down the ALT key and   type 66 from the keyboard, then the character B appears 
                On the screen. 
 

              3.7 Explain the EBCDIC coding Scheme 

               
               EBCDIC is pronounced as “ebb-seedick”.   

 It is extended form of BCD code which is 8 bit. It is used extensively in large computers. 
Extended Binary Coded Decimal Interchange Code (EBCDIC) uses 8 bits to represent a 
symbol in the data. 

 It is an 8 bit code developed by IBM in 1964. It supports 256 characters. EBCDIC uses 
more or less the same characters as ASCII, but different code points. It has non-sequence 
letter format. 

 EBCDIC codes are mainly used in the mainframe computers 
 EBCDIC allows 28 = 256 combinations of bits. 
 It represents alphabets, decimal digits. 
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BELOW IS A ASCII TABLE 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



15 
 

 
 
Below is a EBCDIC TABLE 
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Other Systems 

 
CONVERT OCTAL NUMBER INTO BINARY NUMBER: 

               Method-1:  First we convert octal number into decimal and then decimal into binary. 
               Method-2:  convert each digit of the given octal number into its 3-bit binary equivalent  

           Example:  Convert the octal number 562 to equivalent binary number 
          Answer:  
          Method-1 

First convert the given octal number into decimal and then convert it into the Binary number.  
FIRST octal to decimal:   (562)8= (?)10  

It is an integer part so we can multiply each binary digit with its position weight and sum of all bits 
gives the decimal number. 

POSITION 2 1 0 

VALUE(WEIGHTS) 82 81 80 

DIGITS 5 6 2 

   
 (2AB)8    = (5x82)   +  (6x81)   +  (2x80)  

           = (5x64)   + (6x8)    + (2x1) 
           = (320)     + (48)   + (2)   
           = 370 

   (2AB)8    = (370)10 

 

 Finally decimal to binary:   (370)10 = (?)2 

It is integer part then Divide the given decimal number repeated by 2 and writing down the  
Remainder after each Division 

 
                 It is an integer part the remainder is taken from bottom to top is 101110010 

(370)10 = (101110010)2 

 
                FINAL ANSWER:   (562)8 = (370)10 = (101110010)2  

                   

                              METHOD-2 

 

                       Convert each digit of the given octal number into its 3-bit binary equivalent 
 
 

              (5)8   = (5)10     =  (101)2 

            (6)8   = (6)10     =  (110)2  

              (2)8   = (2)10     =  (010)2 
 

           (562)8 = (101110010)2 
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CONVERT BINARY NUMBER INTO OCTAL NUMBER: 

               Method-1: To convert into octal number we need to 
 Convert binary into decimal and then convert decimal to octal number. 

              Method-2:   FOR INTEGER PART: 
             STEP-1:  Divide the binary digits into groups (from RIGHT TO LEFT) 
             STEP-2: Convert each group of 3 binary digits to its octal equivalent 
             If any group does not have 3 bits it can be extended by adding 0’s  
             For integer part 0’s can be added on left side of group 

FOR FRACTIONAL PART: 
              STEP-1:  Divide the binary digits into groups (from LEFT TO RIGHT) 
              STEP-2: Convert each group of 3 binary digits to its octal equivalent 
              If any group does not have 3 bits it can be extended by adding 0’s  
              For fractional part 0’s can be added on right side of group 
 

              EXAMPLE 1: Convert the binary number 1001110.0 to octal number 
               Answer: 
              Method-1  
               For converting a binary number to its octal form first we convert binary number to decimal number and then             
               Convert decimal number to octal number. 

It consists of integer part (i.e.) 1001110 & fractional part (i.e.) 0.0 
 For integer part (i.e.) 1001110 

       Binary to decimal:    (1001110)2 = (?)10 

It is an integer part so we can multiply each binary digit with its position weight and sum of all bits 
gives the decimal number. 

 
         
  

 
(1001110)2   = (1x26) + (0x25) + (0x24) + (1x23) + (1x22) + (1x21) + (0x20) 

            = (1x64) + (0x32) + (0x16) + (1x8) + (1x4) + (1x2) + (0x1)    
  = 64 + 0 + 0 + 8 + 4 + 2 + 0  
  = 78 

   (1001110)2 = (78)10 

 
Finally Decimal to octal number       (78)10 = (?)8 

It is integer part then Divide the given decimal number repeated by 8 and writing down the 
remainder after each division. 

 
    It is an integer part the remainder is taken from bottom to top is 116 

      (78)10 = (116)8 

 Final answer for integer part (1001110)2 = (78)10 = (116) 8 

 For fractional part (i.e.) 0.0  

Binary to decimal:      (0.0)2 = (?)10 

It is a fractional part it can be done in two steps.  
Step-1:  Multiplying the digits which lie after the decimal point by 2-1, 2-2, 2-3….. 
Step-2: Simplifying the resulting fractions and adding them to get decimal number. 
   
        (0.0)2 = (0x2-1)  
                  = 0 

 (0.0)2 = (0.0)10 
 

POSITION 6 5 4 3 2 1 0 

VALUE(WEIGHTS) 26 25 24 23 22 21 20 

DIGITS 1 0 0 1 1 1 0 
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FINALLY DECIMAL TO OCTAL: 

It is a Fractional part then multiplies the given decimal number repeatedly by 8 each time 
recording carry.   
 
Multiplication           product                  carry 
 0.0    x 8          =   0.0         -------     0 
 

 It is a fractional part the carry is taken from top to bottom is 0 
Thus   (0.0)10 = (0.0)8 

Final answer for fractional part (0.0)2 = (0.0)10 = (0.0)8            
 

THE FINAL ANSWER IS (1001110.0)2 = (78.0)10 = (116.0)8 
 

   METHOD-2   
 
     (1001110.0)  = (1) (001) (110). (0) 

= (001) (001) (110). (000) 
                   =   (1)    (1)   (6)   .  (0)          

     (1001110.0)2 = (116.0)8 

 
          
      CONVERT HEXADECIMAL INTO OCTAL NUMBER: 

          EXAMPLE 1: What is the result of the conversion 56.34(16)=?(8) 
         ANSWER:  first we have to convert the hexadecimal into decimal number & then decimal number into octal  

It consists of integer part (i.e.) 56 & fractional part (i.e.) 0.34 
 For integer part (i.e.)  56             

FIRST HEXADECIMAL to decimal:   (56)16= (?)10  
It is an integer part so we can multiply each binary digit with its position weight and sum of all bits 

gives the decimal number. 

POSITION 1 0 

VALUE(WEIGHTS) 161 160 

DIGITS 5 6 

   (56)16   = (5x161)   + (6x160)  
       = (5x16)    + (6x1) 

                = 80 + 6 
       = 86 

   (56)16    = (86)10 

Finally DECIMAL to OCTAL:   (86)10 = (?)8 
It is integer part then Divide the given decimal number repeated by 8 and writing down the remainder 
 after each Division 

       
               It is an integer part the remainder is taken from bottom to top is 126 

(86)10 = (126)8 

            FINAL ANSWER FOR INTEGER PART:   (56)16 = (86)10 = (126)8  

 FOR FRACTIONAL PART (i.e.) 0.34: 
           FIRST HEXA DECIMAL TO DECIMAL NUMBER:  (0.34)16 = (?)10 

          For fractional part it can be done in two steps.  
         Step-1:  Multiplying the digits which lie after the decimal point by 16-1, 16-2, 16-3….. 
         Step-2: Simplifying the resulting fractions and adding them to get decimal number. 
         (0.34)16 = (3x16-1) + (4x16-2)                    
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                = 3/16 + 4/256  
                = 3X16 + 4  
                          256 
                = 48 + 4 
                     52 

= 52/256 
= 0.203125 

(0.34)16 = (0.203125)10 
 
FINALLY DECIMAL TO OCTAL:  (0.203125)10 = (?)8 

It is a Fractional part then multiplies the given decimal number repeatedly by 8 each time 
recording carry.   
Multiplication           product             carry 
 0.203125   x  8      =   1.625        ------- 1 
 0.625         x  8      =    5              -------  5 
 
It is an fractional part the carry is taken from top to bottom is 15 

Thus (0.203125)10 = (0.15)8 
      FINAL ANSWER FOR fractional part:   (0.34)16 = (0.203125)10 = (0.15)8 

 
       FINAL ANSWER:   (56.34)16 = (86.203125)10 = (126.15)8  

 
 Concept of a byte and word 

 
                Bit: It is the smallest unit of information used in a computer system. It can have either the value 0 or1 
                Nibble: It is a combination of 4 bits. Example: 0101 
                Byte: Byte is a group of 8 bits, Derived from words “by eight”. Example: 11001100, 00011100 
                Word: combination of 16 bits (or) Group of 2 bytes. Example: 1111111100000000 
                Double Word: 32 bits. 
                KB (KILO BYTE): Used to represent 1024 bytes of information. 
                MB (MEGA BYTE):  Used to represent 1024 KILO bytes of information. 
                Likewise GB, TB, PB, EB, ZB, YB 
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