SESIONES ESPECIALES

Congreso RSME 2013

arl ag

L—L_JCJO

s



S7

Analisis Funcional

Mar 22, 11:00 - 11:45, Aula 10 — Alberto Conejero:
Cuando el Teorema de la ldentidad para funciones analiticas “parece” que falla

Mar 22, 11:50 - 12:15, Aula 10 — Maria José Beltran:
Operators on weighted Banach spaces of entire functions

Mar 22, 12:20 - 13:05, Aula 10 — Pedro Tradacete:
The convex hull of a Banach-Saks set

Mar 22, 17:00 - 17:45, Aula 10 — Fernando Albiac:
Differentiability of Lipschitz functions mapping into quasi-Banach spaces

Mar 22, 17:50 - 18:35, Aula 10 — Sebastian Lajara:
Construccion de funciones patologicas Gdteaux diferenciables entre espacios de Ba-
nach

Mie 23, 11:00 - 11:45, Aula 10 — Antonio Peralta:
M-norms and L-norms on C*-algebras and their dual spaces

Mie 23, 11:50 - 12:15, Aula 10 — Simone Ferrari:
Characterizing and transferring rotund norms

Mie 23, 12:20 - 13:05, Aula 10 — Jordi Lopez Abad:
On partial Unconditionality



Mie 23, 13:10 - 13:35, Aula 10 — Carlos Herndndez Linares:
Propiedad del punto fijo para espacios normados generados por seminormas

Mie 23, 17:00 - 17:45, Aula 10 — Jordi Marzo:
Random zeros of de Branges Gaussian Analytic Functions

Mie 23, 17:50 - 18:35, Aula 10 — Victoria Martin:
Meétodos iterativos para resolver CONVEX FEASIBILITY PROBLEMS vy aplicacio-
nes

Mie 23, 18:40 - 19:25, Aula 10 — Pedro J. Miana:
Semigroup theory applied to the extension problem
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Cuando el Teorema de la Identidad para funciones
analiticas ‘“‘parece’ que falla

J.A. Conejero', G.A. Muiioz-Fernandez?, P. Jiménez-Rodriguez?, J.B.
Seoane-Sepiilveda?

El Teorema de la Identidad para funciones analiticas establece que una funcién
analitica (real o compleja) en un dominio conexo estd univocamente determinada por
sus valores en una sucesion de puntos distintos que convergen a un punto del dominio.
Este resultado no es cierto en general en el caso real si rebajamos la hipétesis de
analiticidad a la de ser una funcién infinitamente diferenciable. Nosotros mostramos
cémo construir un algebra A de funciones que satisfacen las siguientes propiedades:

1. A estd incontablemente generada (es decir, el minimo cardinal de un sistema
generador de A es ¢),

2. toda funcién no nula de A es analitica en ninguna parte,
3. ACC>(R),
4. todo elemento de .4 tiene una cantidad infinita de ceros en R, y

5. para toda funcién f € Ay paratodon € N, f (") (la derivada enésima de f)
se encuentra también en A.

Esta construccién complementa a las hechas con anterioridad por Cater y Kim &

Kwon [1, 4].

Keywords: Lineabilidad, espaciabilidad, algebrabilidad, funciones analiticas, Teo-
rema de la Identidad para funciones analiticas
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Operators on weighted Banach spaces of entire functions
Maria José Beltran!, José Bonet!, Carmen Fernandez?

The purpose of this lecture is to study the differentiation operator Df = f,
the integration operator Jf(z) = [ f(¢)d¢ and the Hardy operator Hf(z) =
% fOZ f(¢)d¢ on weighted Bergman spaces of entire functions B, 4(v), 1 < p < oo,
qg = 0,1 < g < oo, studied by Lusky, defined by weights of exponential type. We
study the boundedness, the norm, the spectrum, compactness and surjectivity of the
operators, and we analyze when they are power bounded, (uniformly) mean ergodic,
hypercyclic or chaotic.

Keywords: Bergman spaces, power bounded, mean ergodic, hypercyclic, chaotic
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The convex hull of a Banach-Saks set
J. Lépez-Abad’, C. Ruiz?, P. Tradacete’

A subset A of a Banach space is called Banach-Saks when every sequence in
A has a Cesaro convergent subsequence (a subsequence whose arithmetic means are
convergent.) Our interest in this talk focusses on the following problem: is the convex
hull of a Banach-Saks set again Banach-Saks?

By means of a combinatorial argument, we show that in general the answer to the
above question is negative. Partial positive results will also be discussed.

Keywords: Banach-Saks property, convex hull, Schreier spaces, Ramsey property

MSC 2010: 46B50, 05D10
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Differentiability of Lipschitz functions mapping into

quasi-Banach spaces

Fernando Albiac!, José Luis Ansorena?

Lipschitz maps between Banach spaces are “smooth” in many cases, which makes
differentiability an invaluable tool in their Lipschitz classification. There are many
important reasons for studying differentiability properties of Lipschitz functions be-
tween non-locally convex quasi-Banach spaces, and the possibility to linearize them
with an eye to the study of their non-linear structure is one of them. When one wants
to determine whether a given mapping between quasi-Banach spaces is differentiable
at a point, the first thing to do is to investigate its directional differentiability, and
this leads naturally to wonder whether Lipschitz functions from the real line into a
quasi-Banach space are Fréchet differentiable. Enflo felt wary about the usage of the
Fréchet derivative in the context of non-locally convex quasi-Banach spaces because
it had one serious defect: the lacking of a mean value-type theorem. Indeed, local
convexity is not only a sufficient condition for the mean value theorem to hold, but it
is also necessary [1]. The lack of local convexity in a quasi-Banach space X is also
the responsible of other “pathologies” like the existence of continuously differen-
tiable functions from [0, 1] into X that fail to be Lipschitz [2]. In this talk we analyze
these shortcomings and connect them with the failure of the fundamental theorem of
calculus in the setting of quasi-Banach spaces.

Keywords: Lipschitz map, Quasi-Banach space, Differentiation
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Construccion de funciones patologicas Gateaux
diferenciables entre espacios de Banach

Robert Deville!, Milen Ivanov?, Sebastian Lajara3

Se dice que un par de espacios de Banach reales X e Y tiene la propiedad de salto
si existe una funcién Lipschitziana, acotada y Gateaux diferenciable ' : X — Y tal
que

IF'(z) = F'(W)llgxy) =1
para cualesquiera puntos distintos x1, 3 € X.

Este concepto fue considerado inicialmente por R. Deville y P. Hijek en [1],
donde se demuestra que si X es un espacio de Banach cualquiera entonces el par
(X, R) no tiene la propiedad de salto, mientras que el par (¢!, R?) si la tiene. En esta
charla mostramos que la existencia de dos operadores lineales y acotados entre los
espacios de Banach X e Y, cumpliendo cierta condicién adicional, garantiza que el
par (X, Y) tiene la propiedad de salto. Esta condicion se satisface en muchos pares de
espacios de Banach cldsicos, como los espacios de sucesiones de Orlicz, los espacios
de funciones continuas sobre un espacio métrico compacto o los LP.

Keywords: Funciones Gateaux diferenciables, Geometria de espacios de Banach

MSC 2010: 46B20, 46G05; 46T20
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M-norms and L-norms on C*-algebras and their dual spaces
Antonio M. Peralta!

Elements a, b in a C*-algebra A are said to be (algebraically) orthogonal (a 1 b)
whenever ab* = b*a = 0. This algebraic property has some geometric implications,
for example, orthogonal elements in A are (geometrically) M -orthogonal in the un-
derlying Banach space, that is, ||a +b||o = max{||al|o, ||b|lo} whenever a L b, where
II-|lo denotes the (original) C*-norm on A.

A norm ||.||,,, on A is said to be an M-norm (resp., a semi-M-norm) if for every
a,bin A with a L b we have ||a + b||,, = max{||a||m, [|b|lm} (resp., ||a + b, >
max{||al/m, ||b]|m}). The original C*-norm, ||.||o, is an M -norm on A . However, an
M -norm on A need not satisfy the Gelfand-Naimark axiom.

In a more general setting, given 1 < p < oo, elements ¢ and b of a non-
commutative LP (M, 7) space associated to a von Neumann algebra, M, equipped
with a normal semi-finite faithful trace 7, are called orthogonal (written a L b) if
l(a)l(b) = r(a)r(b) = 0, where [(x) and r(z) denote the left and right support pro-
jections of z. From the geometric point of view, a,b € LP(M,T) are orthogonal if,
and only if, |a + b||b = |la — b|[5 = ||a||} + ||b]|5, where || - ||, denotes the natural
norm on LP(M,T), that is, a is (geometrically) p-orthogonal to both b and —b.

When A denotes a C*-algebra or a non-commutative L” space, a norm || - || on
A is a p-norm or a p-additive norm (resp., an M-norm) if ||a + b[|P = ||a||P + ||b||?
(resp., ||a £ b|| = max{||al|,||b||}) whenever a L bin A. The notion of orthogonality
also makes sense in the predual of a general (not necessarily tracial) von Neumann
algebra N. Thus, we can similarly consider the notions of M -norm and p-norm on
the predual of a von Neumann algebra. Due to the natural connections to the theory
of L-ideals, 1-norms are sometimes referred to as L-norms.

We shall present in this talk the latest advances in the study of the following
problems:

v Is every complete semi-M-norm on a C*-algebra automatically continuous
with respect to the original C*-norm?

v' Is every complete p-norm on a non-commutative LP space equivalent to the
original norm of that space?

In a recent series of papers, obtained in collaboration with Timur Oikhberg (Uni-
versity of California - Irvine and University of Illinois at Urbana-Champaign), Daniele
Puglisi (Kent State University and University of Catania) and Maribel Ramirez (Uni-
versidad de Almeria), we establish that every complete (semi-)} -norm on a von
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Neumann algebra or on a compact C*-algebra A is equivalent to the original C*-norm
of A. We further give a positive answer to the second problem for non-commutative
LP spaces arising from commutative von Neumann algebras and from discrete von
Neumann algebras. It will be also shown that the original norm on LP(M, 7) is not
equivalent to any g-norm, for ¢ # p, unless M is finite dimensional; a C*-algebra
admits a continuous and complete g-norm (1 < ¢ < oo) if, and only if, it is finite di-
mensional, while a von Neumann algebra M has a continuous and complete M -norm
on its predual if, and only if, M is finite dimensional.

Keywords: non-commutative LP spaces, Banach lattices, C*-algebras, von Neu-
mann algebras, orthogonality preservers, p-orthogonality
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Characterizing and transferring rotund norms
S. Ferrari!, J. Orihuela’ and M. Raja’

A norm on a normed space is said to be rotund, or strictly convex, if the unit
sphere does not contain non-trivial segment. In the first part of the talk we will use
Deville’s master lemma in order to prove some topological characterization results of
the existence of an equivalent rotund norm, in particular we will show that if the unit
sphere admits a Gs-diagonal-type cover, then we can construct an equivalent rotund
norm. In the second part we will prove some transference results, i.e. we will study
which conditions we have to put on a, in general nonlinear, function ® : X — Y
such that if X (resp. Y') has a rotund norm, then Y (resp. X) admits an equivalent
rotund norm.

Keywords: Banach space, Strictly convex norms, Renorming

MSC 2010: 46B03 (46B20, 46B26)
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On partial Unconditionality
J. Lopez-Abad'

Recall that a (Schauder) basic sequence (), in a Banach space is called uncon-
ditional when any series » . anx, converges if and only if ) |a,|z, converges,
or, quantitatively, when there is a constant C' > 1 such that || ) epanzy| <
C||>>, anxy| for every (ay), and every sequence of signs (g,,),. It is well known
that there are basic sequences which are not unconditional, like the Haar basis of L
or the Schauder basis of C0, 1]. Moreover, there are basic sequences without uncon-
ditional subsequences: The summing basis of ¢y, the Maurey-Rosenthal weakly-null
sequence [5] in C(w?) or the more recent example by Johnson-Maurey-Schechtman
[4] of a weakly-null sequence in L;. We explicitly mention the fact that the two
last sequences are weakly-null because it is known that these sequences always have
subsequences having some form of partial unconditionality, as for example Schreier-
unconditionality or near-unconditionality.

Recall that a sequence (z,), in a Banach space (X, || - ||) is called d-near-
unconditional, 0 < § < 1, with constant C' when for every sequence of scalars
(an)n with sup,, |a,| < 1and every s C {n € N : |a,| > 6} one has that

| Zanmn” < Zanan‘

nes n

Theorem 1 (Elton,[3]). Given 0 < § < 1, every normalized weakly null sequence
has a d-near-unconditional subsequence with constant proportional to log(1/9).

The following is unknown.

Problem 1 (Dilworth, Odell, Schlumprecht and Zsék,[1]). Does there exists a con-
stant C' such that for every § > 0 every normalized weakly null sequence has a
0-Elton-unconditional subsequence with constant C'?

The only known result is that such constant must be > 5/4. In this talk we will
present this problem and several combinatorial reformulations of it.

Keywords: Unconditional basic sequences, Ramsey properties

MSC 2010: 46B15, 05D10
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Propiedad del punto fijo para espacios normados generados
por seminormas

Carlos Alberto Hernandez Linares', Maria Angeles Japén Pineda?

Sea (X, || - ||) un espacio de Banach. Sea C' un subconjunto convexo cerrado y
acotado de X, decimos que un operador T : C — C tiene un punto fijo si existe
x € C tal que Tx = x. El operador T es K-Lipschitziano, para K > 0, si | T2z —
Ty| < K||z — y|| para todo z e y en C.

Si K < 1 el operador es llamado una contraccion y la existencia de puntos fijos
es una consecuencia directa del principio de contraccién de Banach [1, 1922].

Si K > 1 no es posible dar resultados generales sobre la existencia de puntos
fijos, pues en un espacio de Hilbert siempre es posible construir para todo K > 1 un
operador K -Lipschitziano y sin puntos fijos [8, 1965]. Esto mismo es cierto para todo
subconjunto convexo no compacto de un espacio de Banach infinito dimensional [10,
1985].

Cuando K = 1 se dice que el operador es no expansivo. Hubieron de transcu-
rrir mas de 40 afios para obtener los primeros resultados positivos para este tipo de
operadores. Estos resultados fueron probados independientemente por F. E. Browder,
D. Godhe y W. A. Kirk [2, 5, 8, 1965] para espacios de Hilbert, espacios de Banach
uniformemente convexos o con estructura normal, respectivamente. Estos resultados
motivaron la siguiente definicion: un espacio de Banach tiene la propiedad del punto
fijo (PPF) si todo operador no expansivo definido sobre un conjunto convexo cerrado
y acotado en si mismo tiene un punto fijo.

A partir de este momento se desarrollé una amplia teorfa imponiendo condicio-
nes geométricas al espacio de Banach que garantizaran la existencia de puntos fijos
para operadores no expansivos, véase [9] y las referencias que en él se encuentran.
En los teoremas de este tipo era usual que ademads de la condicién geométrica fuera
necesario suponer la reflexividad del espacio o que la propiedad geométrica impli-
cara la reflexividad. Por lo anterior durante mucho tiempo se pens6 que la PPF y la
reflexividad eran propiedad equivalentes. Sin embargo, en el afio 2008 P. K. Lin dio
el primer ejemplo de un espacio de Banach no reflexivo [11], diversos autores han
dado maés ejemplos espacios de Banach no reflexivos con la PPF [3, 4, 6, 7].

Las normas de los espacios de los ejemplos mostrados en las publicaciones re-
feridas estdn inducida por familias de seminormas. Por ello nos enfocaremos en los
espacios de Banach X cuya norma es generada por una familia de seminormas que
separa puntos, i.e. existe una familia F = {pi(-) }ren tal que ||z||x = supy, pr(2),
de modo que tal familia separe puntos y que satisfaga algunas condiciones especia-
les. Bajo esas condiciones es posible deducir la PPF para estos espacios. También
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es posible dar resultados de punto fijo para una clase mds amplia de operadores, y
en algunos casos estos espacios resultan ser un renormamiento de algin espacio de
Banach que con la norma original fallaba la FPP.

Keywords: Propiedad del punto fijo, renormamiento, operador no expansivo
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Semigroup theory applied to the extension problem
José E. Galé', Pedro J. Miana', Pablo R. Stinga®

We extend results of Caffarelli-Silvestre and Stinga-Torrea regarding a charac-
terization of fractional powers of differential operators via an extension problem.
Conversely, a solution to the extension problem is given in terms of the fractional
power. Our main result applies to generators A of integrated semigroups, in particu-
lar to operators with purely imaginary symbol. We also give a result on the growth
of perturbated tempered a-times integrated semigroups, that could be of independent
interest.

Keywords: Extension problem, Fractional power, Dirichlet-to-Neumann operators,
Operator semigroups, Differential operators
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Métodos iterativos para resolver CONVEX FEASIBILITY
PROBLEMS y aplicaciones

Victoria Martin Marquez'

Un gran nimero de problemas en matematicas y otras dreas cientificas pueden
formularse como un Convex Feasibility Problem (CFP), que consiste en buscar un
punto en la interseccién de un ntimero finito de conjuntos cerrados y convexos. Por
ello, los algoritmos para resolver este tipo de problema siguen siendo el centro de es-
tudio de muchos investigadores. Debido a que en aplicaciones uno podria no saber a
priori si la interseccidn de dichos conjuntos es no vacia, el caso inconsistente despier-
ta especial interés y presenta aiin muchas preguntas sin resolver. Otros dos problemas
intimamente relacionados son el Split Feasibility Problem (SFP) y el Multiple-Sets
Split Feasibility Problem (MSSFP), ambos aplicados a la resolucién de problemas
inversos donde las restricciones son impuestas en el dominio y rango de un operador
lineal. El SFP aparece por primera vez en 1994 [2] con el fin de modelar problemas
de procesamiento de sefiales, mientras el MSSFP se present6 en 2005 [3] para mo-
delar problemas en Terapia de Radiacién con Intensidad Modulada. Presentaremos
en esta charla algunas contribuciones a esta teoria en el marco de los espacios de
Hilbert, junto con algunos experimentos nimericos que ilustran la implementacién
de los métodos iterativos propuestos (ver [1, 4, 5]).

Keywords: Convex Feasibility Problem, espacio de Hilbert, aplicacién nonexpan-
siva, operador maximal monotone, algoritmo de proyeccién, procesamiento de sefia-
les
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Random zeros of de Branges Gaussian Analytic Functions
Jorge Antezana', Jordi Marzo?, Jan-Fredrik Olsen?

To model random configurations of points is of interests in e.g. nuclear physics
and astronomy. One such model is obtained by considering the zeros of Gaussian
Analytic Functions. It establishes a link with Functional Spaces with Reproducing
Kernels. In our work we study some properties of these random configurations gen-
erated in some de Branges spaces: the Paley-Wiener space and the spaces associated
with the Airy and Bessel functions.

Keywords: Gaussian analytic functions, de Branges spaces, Gap probabilities
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