


TENS
Sam from SAC (Malta)
One notices that both 9 + 1 and 7 + 3 add up to 10, so the conjecture for odd numbers is:
 is a factor of , where a and b are any constants and 
Besides, both 8+2 and 6+4 add up to 10, so the conjecture for even numbers is:
 is a factor of , where a and b are any constants and 
Note here that both  and  are subsets of .
Combining these conjectures I got:
 is a factor of , where a and b are any constants and 
I will attempt to prove this in two ways:
1. Factor theorem
If  is indeed a factor of  then:

Where Q(n) is a polynomial quotient. 
Substituting a = -b



The latter identity is true for all . However, since Q(n) is a polynomial containing only positive integer exponents of a and b, and ignoring the trivial case when n = 0, it is safe to say that the conjecture is true for all n where  .
2. Inductive reasoning
Let	 

f(k+1) can also be expressed as



Therefore, (a + b) is a factor of f(k + 1) if and only if it is a factor of f(k).
Using k = 1:
Therefore, (a + b) is a factor of f(k) when k = 1, so (a + b) is a factor of f(k+1), and so on for all natural numbers k.
So, the conjecture is true for all n where 




