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Dissertation
Title: Investigations into the Applicability of Geometry

Abstract: Philosophical reflection about the sciences has persistently given
rise to worries that mathematics, while true of its own special objects, is
inapplicable “to nature” or “to the physical world”. I consider the special case
of geometry and begin with worries about the applicability of geometry
articulated by Aristotle. I argue that while Aristotle endorsed the use of
geometry in the study of nature, even offering a theory of that use, elements
of his thought provided the materials for objections to geometry which
endured into the 17t century. I then examine how Galileo and Leibniz, two
preeminent 17t century proponents of the new mathematical physics,
further developed the objections to geometry and argued we can overcome
them.
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Dissertation Abstract
Title: Investigations into the Applicability of Geometry

Philosophical reflection about the sciences has persistently given rise
to worries that mathematics, while true of its own special objects, is
inapplicable “to nature” or “to the physical world”. In my dissertation I aim
to achieve conceptual clarity with respect to a family of objections which may
plausibly be raised against the applicability of mathematics, putting a special
focus on the case of geometry. To that end I examine the views of Aristotle,
Galileo, and Leibniz, considering the ways in which the applicability of
geometry poses problems for them and also their solutions to those
problems.

The dissertation opens with a series of objections to the applicability
of geometry based on the idea that geometry fails to correspond to nature.
One such objection is the claim pressed by thinkers in the Aristotelian
tradition that the results which geometry proves about its objects are false if
understood to be assertions about objects in nature. Because some
Aristotelians did object to the applicability of geometry to nature, Aristotle
himself is often charged with opposing the use of geometry in empirical
inquiry. I argue that this charge is incorrect in spite of the fact that Aristotle’s
theory of the sciences is generally at odds with the view that any one science
can be applied in any distinct science.

Regardless of Aristotle’s own view of the issue, some Aristotelians
continued to object to the applicability of geometry on the grounds that its
theorems are false in nature. I consider Galileo’s reception of this objection
in his Dialogue Concerning the Two Chief World Systems, where on my
interpretation Galileo argues the objection should be recast as the claim that
there are no geometric points, lines, or surfaces in nature. This is an
objection both Galileo and Leibniz take seriously in developing their new
mathematical physics, although I argue that Galileo and Leibniz react to the
objection very differently: Galileo rejects the objection as false and grounded
on misconceptions of geometry and nature, whereas Leibniz grants the truth
of the objection and tries to show that it is not damaging for the project of
mathematical physics. In particular, Leibniz argues that it is sufficient for the
applicability of geometry that there can be curves in nature which
approximate geometric curves to within any given margin of error.

I conclude the dissertation by assessing which problems of the
applicability of geometry remain problems for us and examining how some
of the historical solutions to problems of the applicability of geometry give
general strategies for overcoming those problems.



