    Numbering Systems & Conversions Between Them
Decimal (base 10)
Binary (base 2)
Hexadecimal (base l6)
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To change from base n to decimal use the expansion of “place values”:
Place values (base 10):         20510 
=  2 x 102    +     0 x 101      +   5  x  100  





=      200     +         0            +   5






=      205

Place values (base 2):
      111012
=  1 x 24  + 1 x 23     +   1 x 22    +   0 x 21    +  1 x 20   

                                              

=     16     +     8       +
    4        +       0         +   1

                 



=    29 (decimal)

Place values (base 16):          1D16
=  1 x 161  +  D x 160   

                                              

=     16      +     13 

                 



=    29 (decimal)

To change from decimal to base n we use the “repeated division method”:

 






    _____
Example (decimal to base 2):       hint:  start at the bottom with 2 )   22   

      __0_

remainder 1
 
  _2)  1__  
remainder 0
             _2)   2__

remainder 1
         _2)__ 5__

remainder 1
   __2) __11__

remainder 0
       now, read the remainders top-down:  101102
2 )           22
Special Case (easy):  changing from hexadecimal to decimal and vice-versa

To change    2
    A
 7
F   16    to  Binary, partition each character & convert each to binary 
           |
    2    |
 A     |
7      |
F      |

hexadecimal number

           |
          |
         | 
        |  
        |

           |
0010  |   1010  |  0111  |    1111  | 

binary number




Number System Problems

Change from binary to base 10.

1.     10101

2. 1110111

Change from base 16 to base 2  (Use the grouping technique discussed in class)

3. 8A74

4. 129B

Change from base 10 to base 2

5. 41

6. 29

Change from base 10 to base 16

7. 256

8. 101

