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thanp′ and not the sum of two squares and so on, until reaching5, a number that, according to
the construction, should not be the sum of two squares. But, as 5 is the sum of two squares, this
implies an absurdity that arises from supposingp not to be sum of two squares, hencep is the
sum of two squares.

More general: Let us suppose that we must prove the theorem∀x. T (x). Suppose thatT (x)
is true forx among some initial values. It is possible to use the expression “T (x) is true forx
being a small number”. ForS being the predicate that holds exactly for these small numbers, we
then have∀x. (S(x) ⇒ T (x)). Now let us suppose thatT (n) is false for an arbitrary natural
numbern, and that we are able to construct an algorithm such that, ifT (n) is false, thenT (m) is
false for a numberm smaller thann. (Thi� desription la�� generality: \algorithm" mean� omputability.But we do not even need on�rutivenes�, not even desribability, we ju� need exi�tene.)(The following que�ion i� mo� seriou� imho: Regarding the atual theorem proving ativity of the mathematiian,thi� method of redution desent di�er� from the method of indefinite desent only if he may additionally a�ume that n i�not a small number. So, please, Poalo, answer the following que�ion to me: Doe� (

¬S(n) ∧ ¬T (n)
⇒ ∃m≺n. ¬T (m)

)su�ie or i� the mathematiian required to show (

¬T (n)
⇒ ∃m≺n. ¬T (m)

) for the method of redution desentatually? In the later ase I would be very unhappy for two reason�:1. I did not under�and you and your book properly up to now and what I wrote about you in SWP{2006{02i� wrong although you ounter-�e�ed it. It i� ju� now in the printing fatory, and I would like to �op it ifpo�ible and if to prove the former would not su�ie for the method of redution desent.2. I do not think the di�inguishing of the two onept� \indefinite desent" and \redution desent" to be appropriate
in any mathematical sense, even not in the historical one, but judge thi� a� a sophi�iation whi�i� \over the top" similar to what I wrote in ¤ 2.4.1 on Unguru and Aerbi in SWP{2006{02. Sorry forbeing so horribly expliit, but I am a German, after all, even if I do not like the German�.Even if you think that the latter i� atually required, maybe Fermat thought di�erently? What do the many reon�rution�of Sergio Paolini say about thi�? I� there any example of a redution desent where ¬S(n) i� used in the proof, i.e.the redution a�ume� that then n i� not a small number? A single example would show that the former alternative i�right and that we all ould be happy!) Let us suppose that the process can be iterated and that the “small

numbers” are reached. ObviouslyT might be false in particular exactly for the “small numbers”.
However, for the small numbersT is true, so we have a contradiction and such a contradiction
arises because we have supposed¬T (n) to be true. Therefore T is true for every number. We will
call this methodreduction-descent. Thus, in the set of methods which can be called descent, it is
possible to distinguish, following Fermat’s implicit indications:

1. the indefinite descent in a proper sense where if we supposefalse the theorem to prove we
have:

(a) a numberm, less thann;

(b) a reduction that starts fromn and that, from a formal point of view, can be contin-
ued infinitely, but that cannot reach m for particular mathematical reasons which are
specified in every single theorem;

(c) the absurdity which derives from this situation: an infinite number of integers should
subsist betweenm andn;


