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All well and good, but what is this machine doing? 





Every positive integer can be represented as a 
combination of powers of 3/2  

using the coefficients 0, 1 and 2.   
UNIQUELY! 

An infinite number of asides:  

     Every positive integer can be uniquely expressed in terms of powers of    
     17/5 using the coefficients 0, 1, 2, …,16. 

      Every positive integer can be uniquely expressed in terms of powers of  
      103/98 using the coefficients 0, 1, 2, …,102. 

      Every positive integer can be uniquely expressed in terms of powers of  
      988762/133 using the coefficients 0, 1, 2, …,988721. 



After a small start, all representations begin with 2. 

All (eventually) begin with 21?  First three digits eventually stable?  
                                                     First N digits? 



Final digits cycle 0, 1, 2.  
Multiples of three end in 0.  

Divisibility Rule for Three: 
N is divisible by 3  iff   Final digit is zero  



Is there a divisibility rule for 2?  

How does one tell if a number is even? 



For that matter … How do you tell if a given representation is an integer? 

Is 2102020210110021222021011 an integer?  



Fibonacci-esque? 

0, 3, 6, 9, 15, 24,  36, 54, 81, 123, 186, 279, 420, 630, … 



CHALLENGE: Prove that the order in which one conducts the 
explosions does not matter. The final distribution of dots is sure to be 
the same for all choices. 

(The proof relies on there being a “boundary” at the right end.)  













REFERENCES: 
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