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On a second numerical index for Banach spaces
Han Ju Lee

Dongguk University (República de Corea)

A second numerical index for real Banach spaces with non-trivial Lie algebra is
introduced as the best constant of equivalence between the numerical radius and
the quotient of the operator norm modulo the Lie algebra. We present a number
of examples and results concerning absolute sums, duality, vector-valued func-
tion spaces. . . which show that, in many cases, the behaviour of this second nu-
merical index differs from the one of the classical numerical index. As main re-
sults, we prove that Hilbert spaces have second numerical index one and that
they are the only spaces with this property among the class of Banach spaces
with one-unconditional basis and non-trivial Lie algebra. Besides, an applica-
tion to the Bishop-Phelps-Bollobás property for numerical radius is given.
This is a joint work with S. K. Kim, M. Martín and J. Merí.

16.07.2016
10:00–16:30

Metrizability and angelicity in topological groups with bases
Manuel López-Pellicer

Universitat Politècnica de València

Motivated by the class G of Hausdorff locally convex spaces (introduced by Cas-
cales and Orihuela in [1]) it is said that a topological group G has a G-base if there
exists a base {Uα :α ∈NN} of neighborhoods of the neutral element in G such that
Uβ ⊆ Uα whenever α ≤ β. Each metrizable topological group has a G-base and
it has been proved in [6] that each Fréchet-Urysohn topological group with a G-
base is metrizable.
If Σ is a directed an unbounded (i.e., sup{α(k) :α ∈Σ} =∞ for some k ∈N) subset
of NN, a base {Uα :α ∈Σ} of neighborhoods of the neutral element of a topolog-
ical group G is a Σ-base if Uβ ⊆ Uα, whenever α ≤ β with α,β ∈ Σ. Christensen
theorem implies that if X is a separable and metrizable space that it is not a Pol-
ish space, then Cc (X ) admits a Σ-base of neighborhoods of the origin but it does
not admit any G-base (see [4] and also [5] for some strengthening related with
Christensen theorem).
A Σ-base {Uα :α ∈Σ} of a Hausdorff topological group G indexed by a boundedly
complete subspace Σ of NN,i.e., each bounded set ∆ of Σ has a bound at Σ, will
be referred to as a long Σ-base. In any ZFC model for which ℵ1 = d < c there
exists a longΣ-base of absolutely convex neighborhoods of the origin of the space
Cc ([0,ω1)) which is not a G-base (see [4]).
In [4] we prove among others the following results:

1. Each Fréchet-Urysohn topological group G with a long Σ-base {Uα :α ∈ Σ}
is metrizable, improving the cited result of [6].
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2. If a topological group G has a long Σ-base {Uα :α ∈ Σ} then every compact
subset K in G is metrizable. Consequently, G is strictly angelic (i.e., each
compact subset of G is metrizable). The proof is based on the theorem
obtained in [2] that a compact topological space K is metrizable if and only
if the space (K ×K ) \∆ is strongly dominated by a second countable space,
where ∆ := {(x, x) : x ∈ K }.

3. If Cc (X ) has a long Σ-base of neighborhoods of the origin, then X is a C –
Suslin space. Consequently, by [8], Cp (X ) is angelic.

4. If there exists a family {Aα :α ∈Σ} made up of compact sets, indexed by a
boundedly complete setΣ such that Aα ⊆ Aβ wheneverα≤β and satisfying

that ∪ {Aα :α ∈Σ} = X , then Cc (X ) is strictly angelic.

This last result does not say noting about the compact subsets in Cp (X ) that are
not compact in Cc (X ). Angelicity of Cp (X ) is given by the deep Orihuela’s angelic
theorem (see [8] and also [3] for four equivalences of Orihuela’s theorem as well
as its application to obtain some Baturov results in Cp theory). Some open ques-
tions will be proposed. Joint work with Juan C. Ferrando and Jerzy Kakol.
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