Number Systems

Decimal Notation for Natural Numbers

249 =  2x102 + 4x101 + 9 

Can do this for other bases than 10

37  in base 5       1x52 + 2x5 + 2 = 37

37 = 1225

Since  1x33 + 1x32 + 0x3 + 1 = 37

37 = 11013
Method for putting a base 10 number into a different base

Put 104 into base 4 form

                       Remainder

4     103


4        25              3


4        6               1


4        1               2

          0               1               Read Up      103 = 12134
Base 2 is especially important.  Called Binary system.

(Reasons--  Used in digital computers for storage, numbers, and logic.)

Counting in Binary
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Problem with binary numbers---they need many digits 

e.g.    115  =  11100112    (64+32+16+2+1)

We use other bases to represent binary numbers.

Octal   (base 8)

To find  11100112 in base 8 we do the following:

Put in groups of 3 starting at the right

(001)(110)(011)

Assume each group of 3 is a binary number find what it is.  This is the base 8 number. 

  1        6      3  

                             1638 = 11100112 = 11510 

To go from octal to binary you reverse this process.

53128  =  (101)2(011)2(001)2(010)2 =  1010110010102

Hexadecimal    --   Base 16

Need more digits

Base 10  1  2  3  4   5  6  7  8  9  10  11  12  13  14  15  16  17

Base 16  1  2  3  4   5  6  7  8  9   A   B   C   D    E    F   10  11

12316 = 123H =  1x162 + 2x16 +3 = 256 + 32 + 3 = 291

B516 =  11x16 + 5 = 176 +5 = 181

What is 1101100112 in hex?

(0001)(1011)(0011)  =  1B316
What is 2A3E16  in binary?

(0010)(1010)(0011)(1110)   =    101010001111102
Arithmetic and Algebra in other bases

Binarary Addition and Multiplication Tables

     +           0         1


        0



       1

      x          0         1


        0



       1

  1 1 0 1 12           (27)  (check in base 10)

 +  1 1 1 12      (15)


 1 0 1 0 1 0      (42)

1 0 1 1 0 12         (45)   

-  1 1 0 1 12      (27)


   1 0 0 1 02      (18)

Hex Arithmetic

     6 C 516

+  D 4 716 

  1 4 0 C16

    2 6 B16       (619)

-     A D16       (173)

    1 B E16        (446)

Additional Homework

Write  28710  in base 6.

Write  3124  in base 10.

Write   829  in base 5.

Do the following and check in base 10.

  1 1 0 12
x   1 1 12

   1 4 26
 -    5 46
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