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                    Abstract
No one will dispute, looking at the history of mathematics, that there are plenty of moments where mathematics is “in trouble”, when paradoxes and inconsistencies crop up and anomalies multiply. This need not lead, however, to the view that mathematics is intrinsically inconsistent, as it is compatible with the view that these are just transient moments. Once the problems are resolved, consistency (in some sense or other) is restored. Even when one accepts this view, what remains is the question what mathematicians do during such a transient moment? This requires some method or other to reason with inconsistencies. But there is more: what if one accepts the view that mathematics is always in a phase of transience? In short, that mathematics is basically inconsistent? Do we then not need a mathematics of inconsistency? This paper wants to explore these issues, using classic examples such as infinitesimals, complex numbers, and infinity.
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                    Notes
	The P \(=\) NP problem deals with the complexity of an algorithm that solves a particular problem. If the problem is characterized by a parameter n, then a P-problem has a solution such that the time required for its calculation is a polynomial in n. For a NP-problem, the solution is non-polynomial, but, when a solution is suggested, it takes polynomial time to check whether it is a solution or not. The importance of this problem is shown by the fact that it is on the list of problems of the Clay Mathematics Institute, promising a million dollars for an answer to the problem.


	Although I am not sure at all what a poll would reveal in this case.


	In addition, this type of reconstruction is not limited to contradictory theories. It is also applied to mathematical theories that are supposed to be consistent. The best known example surely must be the reconstruction in full formal detail of Euclid’s Elements. One of the finest, earliest examples is (Mueller 1981), but see also, more recently, (Avigad et al. 2009).


	Due to the wealth of literature, I mention here only (Priest and Tanaka 2009) as an excellent starting point.


	For an excellent introduction and starting point, see http://logica.ugent.be/adlog/al.html. The originator of this program is Diderik Batens.


	Such as the fact that in the paper itself, Priest and Brown use lambda-abstraction to talk about functions, so strictly the formulation here is not correct, but, as far as the examples goes, it is, I believe, not essential.


	E.g., in the Theodicy, he writes in § 70: “...every number is finite and specifiable, every line is also finite and specifiable. Infinite [magnitudes] and the infinitely small only signify magnitudes which one can take as big or as small as one wishes, in order to show that the error is smaller than the one that has been specified.”


	Do note however that this is not the only possibility. I refer to Van Bendegem (2002) for a brief discussion of (a) Synthetic Differential Geometry, where infinitesimals have the property that \(e\ne 0\), yet \(e^{2} =\) 0, (b) Analysis with Big 0, developed by Donald Knuth, and (c) Non-non-standard Analysis, developed by J.M. Henle, where real numbers are replaced by series of real numbers and infinitesimals are those series that tend to zero.


	Two additional remarks. First, it is trivial to remark that several geometrical interpretations exist of the complex numbers at the present moment, e.g., in terms of rotations, but do note that the interpretation proposed here is different from the known versions and it is a plausible one given the mathematical knowledge of Cardano’s days. Secondly, it also perfectly possible that, instead of complex numbers, something entirely different could have been proposed. The interesting attempt in Martinez (2006) starts from the simple observation to restore symmetry in our basic calculation rules, especially concerning the use of signs. If plus times plus gives plus, should not minus times minus produce minus? If so, what kind of mathematics results? Among other things, a mathematics where \(\sqrt{-1}=-1\).


	This is a thought to be explored further. In mathematics itself, the burden of proof is quite simple: he or she who claims to have a proof of a particular mathematical statement, is obliged to produce the proof. It is not up to the reader to “prove” that he or she does not have a proof. (However in 17th century French mathematics, it was not uncommon to write a letter to someone and to challenge him to find a proof whereof you claimed in your letter that you had proven it, which was not necessarily the case, in the hope that the return letter would contain a proof.) As soon as we talk about mathematics, then the whole matter of the burden of proof becomes quite important. Is it, e.g., the burden of the platonist to show that his or her view is correct or is it the burden of the opponent or of both?


	In fact, it is possible to generate such sentences. A fine example is a variation on the Gödel-sentence, that states: “For this statement, there is no proof shorter than \(k\) lines”, for some constant \(k\). If there is a proof, it will have more than \(k\) lines. In this way, one can “force” the length of a proof. See Parikh (1971) for a detailed presentation.


	He also calls the numbers \(x\) “engineering” numbers. This in itself invites a quite interesting thought to ponder. Once we leave the save realm of “pure” mathematics, where we can uphold the belief that all is well and everything is consistent, and enter into the arena of applied mathematics, where all is muddled and approximations reign, what kind of mathematics are we thinking of? Surely an inconsistent version seems the most appropriate as it seems to be a reliable reflection of their practices.


	In terms of the collapsing lemma, one splits up a classical model into a finite number of parts, namely [0], [1], [2], ... [\(n\), \(n+\)1, \(n+\)2, ...]. All numbers up to \(n-\)1 behave as their classical counterparts, but upwards from \(n\), statements become true-false, as both \(n=n\)
                      \(+\) 1 and \(n\ne n+1\) are true (and false).


	For a full classification, one must also include the non-standard models. This has been done extensively and in full detail by Graham Priest in (1997) and (2000).
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