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Abstract. An analysis  of  forms  that  appear  in  mathematical  discourse  and the
structures through which mathematical spaces are shared. 
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1. Introduction

The language developed to express  mathematics has made it  possible to talk about
strange and complex subjects using hyper-refined symbolic expressions. Dominated by
symbolic as opposed to iconic or indexical representation, as defined by Peirce's theory
of  signs(1),  it  is  very  difficult  to  access  mathematics  without  knowledge  of  the
conventions that give such signs their meaning. As an artist intrigued by the ambiguous
existence of mathematical objects I am investigating ways to learn about mathematics
from the outside whilst also examining the limitations on my understanding, taking the
opportunity to remain free to consider what I see in a wide cultural context rather than
interpreting it completely according to the conventions of the discipline, as Latour and
Woolgar  aimed to  do  in  their  study  of  scientific  culture(2).  I  have  been  attending
mathematics  conferences,  writing and  publishing observations and  responses  in  my
practice on the infiltratemathematics.wordpress.com blog. Some notations use formal
resemblance to communicate some property of the mathematical objects referred to,
and careful analysis of the gestures and metaphorical language used by experts to guide
one another  through  mathematical  spaces  can  help  the  outsider  to  learn  something
about the shape of those spaces. Here I present some observations and responses from a
lecture given by André Neves on Min-max theory and its applications(3), a sketch for a
research project investigating some of the structures present in mathematical discourse.

2. The Concrete: Written Traces and Notation

Although the working model adopted by many mathematicians holds that mathematics
has  its  'existence'  in  a  platonic  realm  outside  of  our  physical  reality,  presented
mathematics is normally focused around an oral performance and a temporary physical
mapping. The board and chalk lose their 3-dimensionality and become a surface, their
value purely visual, but more than that they become a set of signposts that can be read.
The chalk marks on the board are briefly the subject of animated discussion but are
then erased and left to settle on the floor.



Figure 1. “Embedded” highlighted

“...if n plus 2 equals 1, the theorem is false. And the reason is because of uh one word I
forgot to write which is. Then there’s an infinite number of minim- oh yeah I wrote it.
OK. Then the reason is because of this word. (draws a square around 'embedded')”(3)

Neves focuses on the word 'embedded' on the blackboard, drawing a line around
the area on which it is written as he asserts that  this is the reason that the theorem is
false. The condition that the hypersurfaces must be embedded is specified using this
word in the theorem, which has been printed, spoken and passed on in various forms
since  1982;  here  the  metonymical  focus  on its  written  form raises  the  question  of
whether notation is a representation of a concept or has a more integral part to play.

The signs of mathematical notation can also refer to physical  experience. A bar
above a symbol often points to something that has features in common with that which
the original symbol points to, but is distinct in other ways; for example, the notation
can be used for the complex conjugate of a real number, the number with real part and
imaginary part equal in magnitude but opposite in sign. The left-to-right organisation of
European writing supposes a baseline, a piece of ground that fills up and is then folded
back on itself to create a new line. The bar symbolically flips it, placing the ‘ground’ up
above the symbol, leaving everything undisturbed but upside-down. 

3. Narrative Constructions

“...we want to make sure that we capture these k-projective planes...”(3)

The story of the original discovery by the mathematician, often full of happenstance,
collaboration  and  mistakes,  is  transformed  into  an  explanatory  narrative  that  gives
particular  positions  and  relationships to  the  author,  audience  and  mathematical
community. Though the work presented is already proved and published, presentations
are littered with the language of collective endeavour: we want to do something, we'll
try this. The mathematician becomes a performer, a storyteller, showing the audience
the footholds to create the mathematical meaning in their own minds. The use of the
collective  “we”  also  places  this  as  part  of  the  work  of  the  'entity'  that  is  the
mathematical community, which must, because of extreme specialism within fields, be
relied upon to validate it. Once accepted, a proof shifts from a story to an object and is
tagged with a name and a date, the choice of which is determined by a set of social and
historical factors, and used as a point from which to build. The relationship of author
and community as contrasted with presenter and audience may be a productive area for
discussion with reference to Barthes and questions of intentionality.

https://infiltratemathematics.files.wordpress.com/2015/03/screenshot-2015-03-03-14-34-011.png


4. The Sublime and the Corporeal

Lakoff  and  Nuñez  have  written  about  mathematics  as  arising  from  cognitive
mechanisms that extend the structures of bodily experience into imaginary domains(4),
whereas De Freitas and Sinclair's inclusive materialism considers mathematics and the
physical body to be inextricable(5). 

Figure 2. Flipping gesture

“...a hypersurface or the same hypersurface with different orientation, they are the
same object.”(3)

 This sentence is accompanied by a flipping of the hand from palm up to down and
back.  This  suggests  flipping  around  a  particular  axis,  the  hand  either  becoming  a
representation of the hypersurface or supposed to be manipulating it in space, drawing
out the interesting assertion that “they are the same object”, rather than two similar
objects. The lived experience of the mathematical object can be observed, performance
once again playing a role, which suggests an avenue for artistic exploration.

5. Conclusion

This paper is a sketch for an ongoing exploratory research project whose aim is to bring
back interesting artefacts from the world of mathematics and present them in a way that
is tangible and engaging even to the non-expert. The first result of this research is a
blog on which sculpture made in response to these observations is being published.
Though the difficulties are significant, this author believes it important to investigate
ways to access and discuss cultural and conceptual structures in this fascinating realm.
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