ANALYSIS OF THE TASK SOLUTION
  ABWORDS

The task is of a research type - it is impossible to see a good solution without looking at the results obtained with a simple but secure solution. However, the links themselves are quite obvious and easy to find, so the overall difficulty is rather average.

It is clear that twice consecutive application of R1 will result in a direct repetition of the previous value in the series of intermediate results, which is only acceptable in the case of N = 2 (with AA or AB answers). From now on we will consider that N> 2.

We can see words as binary records of natural numbers. Due to the specificity of the participation of the letters A and B in the rules, and since the first letter is preserved in both actions, ie, in the transformations, it is useful to look at the letter A as bit 1, which will allow us to model set actions as actions over the set of n-bit binary numbers at fixed n.

We have to realize simply that for every fixed length of L there exists or does not exist N-transformation and it does not depend on the word. As we said, if we look at the current word as a binary record of the M, we can assume the "bitwise" meaning of the two set operations: the first one is the inversion of the last bit and the second is binary exclusive OR for M with 2M (M "shifted" one bit to the left and appended with zero), the result being bitwise shifted to the right. In both bit-specific operations, this is not the case, the exclusive OR operation is involutive, and therefore it turns out that if any of their combinations because a "repetition" of a word it generates it at the same stage for any other word with the same number of letters.

We will also notice that the application of R2‑R1 gives the same result as R1‑R2. This allows us to omit to consider a large number of alternatives: in so far as two R1 operations are not to be followed one after the other, if they are to be applied, we may consider them to be, for example, at the last places in a series of operations separated by one operation R2.

An interesting fact is that applying only R2 to any word is a transformation, after a multiple application, the given word is necessarily generated (of which, of course, there is no recurrence in the meantime, otherwise the process would "interfere" between the two "internal" iterations). The length of this transformation, as we have said, will also not depend on the word itself, but only on the number of letters in it. Here, we can say more precisely: the transformation made up of actions R2 only has a length of 2p if the length of the word is in the range . Detection of this rule can bring points: in the test examples there are several exact degrees of the pair.




The lower limit of the desired length is determined by the fact that, by fixing the first bit in 1, all the different words of length L are 2L‑1  and since repetition is not allowed, we N≤2L‑1, ie.  L>log2N. The first length after this boundary for which there is N-transformation is a solution to the task. Testing for possible transformations is limited to: N times R2; R1, followed by N-1 times R2; R1-R2-R1, followed by N-3 times R2; and so on. A more detailed study of the results obtained will also lead us to a clear look at N-transformations and dropping out of this search.

For the next examinations, let us note with 2p the first degree of the pair exceeding N, ie, that N(2p, 2p+1]. is fulfilled, then the series of transformations

is a solution to the task.

A clever check on such a generated transformation in a string with increasing length can solve for about 40% of the task. The final step to a constant solution is to match the exact number of letters in the word on which the constructed row is applied. The study of the results leads us to the following rule: at even N, the length of the word is 2p+1, and with odd N it is 2p‑1+2.
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