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“the most important feature of space is not the points which it contains
but rather the open subsets and the lattice relations between them. But
then, since, physically speaking, a ‘point’ is a most peculiar concept any-
way, why not drop it altogether and deal directly with frames/locales?”

C. J. Isham. “An Introduction to General Topolbgy and Qua,nt'um
Topology”. In: Physics, Geometry and Topology. Ed. by H. C. Lee.
NATO ASI Series. Boston, MA: Springer US, 1990, pp. 129-189 (cit.

on p. 1).
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e Lattice theory: generating frames
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Sheaves:
local data glues to global data



Coverage axioms

1. Identity: everything covers itself
2. Stability: covering is preserved under intersection

3. Locality: covering is local



Basic intuition




Intersection stability




Local characteristic
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Remark 2.13.

The collection of covers defined above has the feel of being a Grothendieck
topology [Mac Lane et al 1992]. But even if pullbacks exist in this category (they do, for
example, in the case of Example 2.1), the pullback of a cover is not necessarily a cover.

E does net hold o
(Ohristensen C.raNL 05’}
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(a) Axiom (ii). (b) Axiom (iii).

Figure 24: Illustrations of the axioms of a |-Grothendieck topology for J~.



Definition 6.4. Let C be a category, together with an endofunctor 7': C — C
and a natural transformation u: T? — T. A (T, u)-Grothendieck topology on C is a,
function Jr that assigns to each object C' € C a collection Jr(C) of sieves on T'(C),
called covering sieves, such that the following axioms are satisfied:

(i) the maximal sieve tr(¢y is in Jr(C);
(ii) if S € Jr(C) then T'(h)*(S) € Jr(D) for any arrow h: D — C;
(iii) if S € Jr(C) and R is a sieve on T'(C) such that (uc o T'(h))*(R) € Jr(D)
for all h: D — T(C) in S, then R € J7(C).
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Archetypal example:
solutions to wave
equation on
Minkowski space
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