Using the Fibonacci numbers to represent whole numbers
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Every number is the sum of some set of Fibonacci Numbers (1)
Note: By set here we mean the mathematical term for a collection of unique items, no item being repeated.  NO  MULTISETS!

(1) ( the idea of representing numbers using Fibonacci numbers    przez analogię:

Our decimal system relies on the fact that Every number is the sum of some collection of Powers Of Ten where we can use each power of ten up to ten times. 

The Fibonacci base system 

 we label the columns with the Fibonacci numbers instead of powers of 10

We follow the usual conventions of larger column sizes being on the LEFT: 

... 13 8 5 3 2 1  ... a number is represented in this system by putting Fib after it: e.g.: 


8
5
3
2
1

       ten = 
1
0
0
1
0
Fib = 
8 + 2

which distinguishes it from ten thousand and ten (10010) in decimal. 

Digits in the Fibonacci system 

This time it is not clear what digits we should use in the columns. For instance, there are many ways to represent the value ten in this system as well as in the example above: 

10 
= 2 PRIVATE "TYPE=PICT;ALT=x"
5 = 2000Fib


= 5 + 3 + 2 = 1110Fib


= 3 PRIVATE "TYPE=PICT;ALT=x"
3 + 1 = 301Fib


= 10 PRIVATE "TYPE=PICT;ALT=x"
1 = AFib

Usually a number representation system is most useful if it has a unique representation of every integer. 

If we use only the digits 0 and 1 then we have our Fibonacci Sums of the previous section. 

But we saw there that, although each number does have such a sum (i.e. it is representable), some numbers have more than one sum and so their representation is not unique. 

Fibonaccimal system - also called  Zeckendorf representation of a number (1972). 

The single way  is to write every number as a sum of Fibonacci numbers :if we also have the rule that no two consecutive Fibonacci numbers can be used in the same sum. 

In the base system with Fibonacci numbers :     no two ones can occur next to each other. 

Decimal
Fibonacci

0
0

1
1

2
10

3
100

4
101

5
1000

6
1001

7
1010

8
10000

9
10001

10
10010

11
10100

Zeckendorf representation of a number (1972). 

He proved that:

 each representation of a number n as a sum of distinct Fibonacci numbers, but where no two consecutive Fibonacci numbers are used (and there is onyl one column headed "1"), is unique. 

