Number Systems – The Details
Modern number systems are mostly base and position systems:

1. Base = the number used to determine the value of each symbol. Examples are base 10 (our normal decimal numbers) and base 2 (computer numbers)
2. Symbol = the set of symbols, one character each, to make up a number; e.g. base 6 uses 0,1,2,3,4,5.  There are ALWAYS B symbols for Base B numbers.  They start at zero and end at B-1.

3. Position = the symbols location or column determines the value the symbol represents as a power of the base.  Symbols values are relative to each other, starting with the 1's position on the far right hand side.
How base and position numbers represent values:

1. Given a number in Base B
2. That has a set of symbols, in order s3s2s1s0
3. Calculate the value
s3* B^3 + s2*B^2 + s1*B + s0

4. This works for all bases
5. If there are more than 4 symbols, just continue the equation

si*B^I + …
6. REMEMBER: each s must be less than B.  (for example base 7 has no symbol for 7)

How to add in binary:


Only need to know 4 things



0+0 = 0



0+1 = 1



1+0 = 1



1+1 = 0 and carry the 1
See over for some practice!!

Convert decimal 10 to each of these bases (some answers given so you can check your work)
1.  1010 (base 2)

2.           (base 3)

3.          (base 4)

4.   20   (base 5)

5.           (base 6)

6.          (base 7)

7.          (base 8)

8.   11  (base 9)

9.   10  (base 10 ----dud….)

10.    0A (base 16)

Try some more:

1. Convert 10F2 (base 16) to decimal    (answer 4338)

2. Convert  decimal 256 to base 16

3. Convert 230 (base 7) to decimal

4. Convert decimal 99 to base 9
Do some adding:

5. Add in binary 101 + 001

6. Add in binary 10 + 10

7. Add in binary 0101 + 1010

8. (Now convert each of these answers to base 16  or Hex)
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