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Atom spectra of Grothendieck categories

In commutative ring theory, the notion of prime ideals have been a fundamental tool. It is widely used
in order to study ideal-theoretical structure of commutative rings and to investigate their homological
aspects from the viewpoint of representation theory. In this talk, we introduce the notion of atoms
for Grothendieck categories, which is considered as a (noncommutative) generalization of prime ideals of
commutative rings. The set of atoms of a Grothendieck category is called the atom spectrum, and it clar-
ifies some structural aspects of the Grothendieck category, especially in the case where the Grothendieck

category is locally noetherian. For example, we show some results on localizing subcategories.
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Topological Types of Convex Sets in Fréchet Spaces

The topological classification of convex sets in linear spaces has been an important problem of infinite-
dimensional topology. A Fréchet space is a locally convex completely metrizable linear space. It is well
known that every infinite-dimensional Fréchet space is homeomorphic to a Hilbert space of the same
weight (the Kadec-Anderson-Toruriczyk Theorem). The Hilbert space of weight 7 is denoted by ¢5(7),
where 7 is a cardinal. The combination of the results of V. Klee, T. Dobrowolski and H. Toruriczyk [6],
[3], [4], [5] gave a topological classification for separable convex sets in Fréchet spaces. T. Banakh and

R. Cauty [1] extended this result to non-separable closed convex sets in Fréchet spaces as follows:

Theorem A. Let C be a closed convex set in a Fréchet space. Then C' is homeomorphic to [0, 1]™ X
[0,1)™ x £o(7) for some cardinals 0 < n < Ny, 0 < m <1 and 0 < 7. In particular, if C' is not locally

compact, then it is homeomorphic to a Hilbert space of the same weight.

Let ¢4 () stand for the linear span of the canonical orthonormal basis of the Hilbert space £5(7), that
is, 65(7) = {(2(7))y<r € La(T) | z(y) = 0 except for finitely many v < 7}. D. Curtis, T. Dobrowolski
and J. Mogilski [2] studied on o-compact convex sets in topological linear spaces and established the

following theorem:

Theorem B. Let C be a o-compact convex set in a Fréchet space F'. Suppose that the closure clpC
is not locally compact. Then the pair (clpC,C) is homeomorphic to (EQ(NO)J{(NO)) if C is strongly
countable-dimensional*!, and (clpC, C) is homeomorphic to (¢2(Rg) x Q, £ (Rg) x Q) if C contains an

infinite-dimensional locally compact convex set.

In this talk, we consider topological types of o-locally compact*? convex sets of weight 7 > Ry in

Fréchet spaces, which is a generalization of the above theorem to the non-separable case.

Main Theorem. Let C be a o-locally compact convex set of weight 7 > W in a Fréchet space F'. Suppose
that the closure clgC is not locally compact. Then the pair (clpC, C') is homeomorphic to (¢2(7),£2(7))
if C' is strongly countable-dimensional, and (clpC, C') is homeomorphic to (¢3(7) X Q,[g(T) x Q) if C

contains an infinite-dimensional locally compact convex set.
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