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                    Abstract
Some interpreters have ascribed to Wittgenstein the view that mathematical statements must have an application to extra-mathematical reality in order to have use and so any statements lacking extra-mathematical applicability are not meaningful (and hence not bona fide mathematical statements). Pure mathematics is then a mere signgame of questionable objectivity, undeserving of the name mathematics. These readings bring to light that, on Wittgenstein’s offered picture of mathematical statements as rules of description, it can be difficult to see the role of mathematical statements which relate to concepts that are not employed in empirical propositions e.g. set-theoretic concepts. I will argue that Wittgenstein’s picture is more flexible than might at first be thought and that Wittgenstein sees such statements as serving purposes not directly related to empirical description. Whilst this might make such systems fringe cases of mathematics, it does not bring their legitimacy as mathematical systems into question.
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                    Notes
	On this see Kuusela (2008), especially chapter 3 and pp. 284–285.


	For example, (LFM, p. 240). Set theory is seen as a particular point of attraction for this picture as Wittgenstein comments that “analysis and set theory are always taken to be theories describing something, not calculi” (WVC, p. 141). At the opposite extreme from (and perhaps a reaction against the ontological issues of) the physics analogy seems to be an analogy to chess (PG, p. 30, p. 40 and p. 192), which has the defect of making mathematics look arbitrary.


	Wittgenstein also says ‘shadowy’ (RFM, p. 202).


	There is a close parallel in this to (PI §104)—“we predicate of the thing what lies in the method of representing it”.


	We might say that some statements with the form of an empirical description were ‘necessary’ but that would not be to treat them as empirical descriptions. See (OC, p. 11).


	He sometimes puts this by saying that mathematical statements, as grammatical statements, are non-temporal (Kuusela 2008, pp. 195–196) or that they are ‘deposited in the archives’ (LFM, p. 104) or that the proposition serves as a paradigm (RFM, pp. 50).


	(LFM, p. 55), quoted later, is particularly forceful on this.


	I believe this is what Floyd means by saying that “a distinction “between ‘ordinary’ and ‘mathematical’ (or ‘scientific’) language is utterly alien to [Wittgenstein’s] philosophy” (2005, p. 233). Wittgenstein seems to put this point thus—“the words ‘world’, ‘experience’, ‘language’, ‘proposition’, ‘calculus’, ‘mathematics’ can stand only for trivial demarcations, similar to ‘eat’, ‘rest’, etc.” (BT, 54e). Certain terms and/or areas of language can acquire a metaphysical complexion when seen through the lens of a particular picture.


	Likewise ‘a sofa is longer than a chair’ tells us something about how we use the terms ‘sofa’ and ‘chair’ (LFM, p. 250). See (Diamond 1991, pp. 233–234).


	See (Diamond 1991, p. 233).


	The picture does not need to fit all examples neatly because mathematics is not uniform and is instead a family (RFM, p. 226, p. 266, p. 273, p. 399, p. 408). This is consonant with Kuusela’s (2008) reading of how Wittgenstein’s approach to philosophy (which he articulates in (PI, §89–133)) is meant to avoid dogmatism—see Kuusela (2008), especially chapter 3.


	A full treatment of Wittgenstein’s notion of ‘prose’ is beyond the scope of this paper. Shanker attempts such a treatment (1987, p. 209) but I think that Floyd’s criticism of it (2000, footnote 35) is significant. What is more important for present purposes is that both Shanker and Floyd can be seen as attributing an anti-sceptical purpose to the distinction.


	On this see Conant (1997, pp. 215–220).


	I don’t want to address the question of whether set theory really does have extra-mathematical applications. It seems reasonable to suppose that at least parts of set theory lack extra-mathematical applications and if this is granted then we can instead discuss those parts of set theory.


	Wittgenstein makes this same point at (RFM, p. 400), quoted at the end of this paper. I do not mean to claim that Wittgenstein always uses ‘I want to say’ to preface one sense of a family-resemblance concept but he does appear to be doing so in this case. He uses the same locution in this way at (PI §494) but the usage appears subtly different, though still related, at (PI §100) and (PI §141).


	On this see Mühlhölzer (2005).


	Shanker (1987, p. 80) seems to agree on this point. Severin Schroeder has suggested to me that instead of taking Wittgenstein to be saying that it is characteristic of the core cases of mathematics that mathematics is applied, instead we could read Wittgenstein as saying that a system must have an ‘intended application’ in order to be mathematical. I think the WVC chess argument counts against that suggestion. Further, Wittgenstein sometimes uses ‘intended application’ to refer to something like a prose expression connected with some mathematics—for example, (RFM, p. 262) or (RFM, p. 266). It strikes me as out of accord with Wittgenstein’s view for any prose expression to be essential to a piece of mathematics, so these cases of Wittgenstein’s using the term ‘intended application’ would have to be explained as somehow special cases.


	For more on proof assigning sense to expressions, see Säätelä (2011).


	Another acknowledgement of uses internal to and not outside of mathematic is at (LFM, p. 254).


	When I say ‘link previously-unrelated mathematical systems’, I do not mean this to suggest that one system might be ‘about’ another. Wittgenstein regards mathematical systems as content-less and autonomous so one system cannot be ‘about’ another–see Mühlhölzer (2012). But this does not mean that there cannot be links between systems in the sense that one system is set up in a way analogous to another. For example, we can set up an analogue of Peano Arithmetic using Zermelo-Frankel set theory. In this sense the systems might be said to be linked.


	Wittgenstein’s point in considering this is to say that the people might well allow that factors can be switched without ever formulating the law and hence could get by without formulating this particular rule of pure mathematics.


	The question quoted below seems like it could easily figure in Wittgenstein’s illustrations of his own conception of mathematical statements as rules. We surely can’t take Wittgenstein to be rejecting as not bona fide mathematics the same sorts of statements with which he illustrates his own view.


	Again, these connections need not be referential. I think it would be enough that the connections be connections of analogy and parallel. As I suggested before, set theory is not a mere sign-game like Sudoku because (among other reasons) we can construct an analogue of Peano Arithmetic in set theory and argument-forms used in set theory are found in other parts of mathematics.


	This would be in line with Wittgenstein’s criticism that Frege’s calculus is not “a basis for arithmetic” (LFM, p. 228). He acknowledges Frege’s mathematics insofar as he “could imagine a very good use” for it (LFM, p. 229) but insists it would be a “dull calculus” (LFM, p. 229).
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