Claim A: let  (an odd integer) be the initial value of a sequence , where  are all odd integers, but  can be odd or even. If , then .
[bookmark: _GoBack]Claim A1: claim A is true for .
Proof: if  then , since . The values of  are of the form , therefore .
(comment: for some of the initial values, like 5 or 13,  can be not only 2 but also 3 or 4. But still, for , ).
Claim A2.1: if  generates the sequence , then the initial values  generate the same sequence, where  is an integer.
Proof: since the 1st term of the sequence is ,  is an odd integer. Then,

is an odd integer. Therefore, the first term here is . The same argument holds for all the next terms. For the last term, since

is not necessarily an odd number,  can be odd or even.  
Claim A2.2: if  generates the sequence , then odd integers that generate the sequences  and  exist.
Proof: according to A2.1, all initial values of the form  generate the sequence . The value of , obtained from the equation , is an odd integer for  of the 's, and therefore generates the sequence . If the last term  is an even number, it can be divided. The generated sequence will be .
Claim A3.1: if claim A is true for , it is true for  where  and for  where .
Proof: if , then . According to A2.2:

If , then . According to A2.2:
 
Claim A3.2: if claim A is true for , it is true for  and therefore for every sequence of the same  and .
Proof: in the 1st sequence, starting from :

In the 2nd sequence, starting from :

 is a linear function of , namely , where  and  depend only on the sequence.
In the 1st sequence:


In the 2nd sequence:


Here, . Therefore,  and , which results in  (substituting  in the last equation brings into ).
Every sequence of certain  can be generated from another sequence of the same  by a finite number of similar steps (add 1 to  and subtract 1 from ), hence claim A is true for all sequences of certain  if it's true for one of them.
Therefore, claim A can be proved by induction:
· It's true for  (A1).
· If it's true for all sequences of a certain nm, it's true for all sequences of nm+1 (A3.1, A3.2).
·  Claim A is true!

