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The idea of bridge and
its unifying role in science
Abstract: In the paper "The unification of Mathematics via
Topos Theory" I introduced a new point of view on the
concept of Grothendieck topos, namely the idea of a
topos as a 'bridge' which can be effectively used for
transferring information between distinct mathematical
theories. The topos-theoretic techniques resulting from
an implementation of this idea have already proved
themselves to be very fruitful in Mathematics; indeed,
they have generated a great number of non-trivial
applications in distinct mathematical fields including
Algebra, Topology, Algebraic Geometry, Model Theory
and Proof Theory. On the other hand, one can further
abstract from these methodologies to try to identify the
real essence of the idea of 'bridge', and look for other
incarnations of the concept both in Mathematics and in
different scientific fields. It turns out that the idea of
bridge is intimately tied to that of invariance, and that a
suitable combination of these two concepts can play a
unifying role in Science as well. In the talk I will begin by
reviewing the philosophical principles underlying the
unification methodologies and proceed to sketch the
general idea of bridge; I will then consider the
relationship between this concept and the idea of
invariance, and discuss the organizing role of these two
notions in Mathematics and Science in general. The
analysis will be complemented by analogies with
concepts in Linguistics, Physics and Biology.
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