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3APYBEYKHBIE KOJIJIETU O E. M. CEMEHOBE

B aBrycre 2025 r. mcmosHUIOCE 85 JIeT BUIHOMY POCCUHCKOMY MaTEMATHUKY, JTOKTOPY
pusrKo-MaTEMATHIECKUX HayK, mpodeccopy Eprenuto Muxaitiosuay CeménoBy. Bropoit HO-
Mep BiannkaBKka3cKoro MaTeMaTHIECKOrO YKy PHAJIA TIOCBSAIIEH STOMY 3aMedaTe/IbHOMY COObI-
THI0. BRIMyCKamIMmuM peJJakKTOPOM SIBJISIETCS JIOKTOP (DU3UKO-MATEMATUIECKIX HAYK, Ipodec-
cop Cepreit Biragumuposnd Acramkus. I1o ero npurialiieHuio B JaHHBIN BBILYCK IPeJICTaBUIN
CTaTbU NPY3bs, KOJIeru u yuenuku Eprenns Muxaitnosuda. Kpome Toro, 4actb Kojjer npu-
CJIaJIM CBOM TO3/IpaBjeHus u noxkejaanus K. M. CemeHOBY, a TaK»Ke BOCIIOMUHAHUST O BCTPeYax
U O COBMECTHOI paboTre ¢ HUM. DTHU [TUCbMAa IPUBOMIATCS B ABTOPCKOM PEJIAKIIIHN.

Reminiscences of E. M. Semenov

Guillermo P. Curbera!
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E-mail: curbera@us.es

I had known of the mathematician Evgenii Mikhailovich Semenov for a long time, mostly
through the fundamental book Interpolation of Linear Operators, written together with
S. G. Krein and Ju. I. Petunin.

My first personal contact came thanks to a suggestion by my colleague and friend Francisco
Hernédndez, from the Universidad Complutense de Madrid, who was hosting Prof. Semenov at
the time. That was probably May of 1999. I promptly invited Prof. Semenov to visit Sevilla.
He stayed for a week, lectured, and visited the nearby city of Cadiz, as he wanted to “see the
Atlantic Ocean there”. One day, after I had been away from my office teaching, Prof. Semenov
looked at me seriously and said: “You had not told me about this!” He was holding in his hand
a paper of mine on the behavior of Rademacher series in function spaces. I was unaware at
the time of how much that topic meant to him.

This encounter turned out to be fundamental to my research trajectory, for it was through
Prof. Semenov that I met, first, Vladimir A. Rodin (in 2000), and later my colleague and friend
Sergey V. Astashkin (in 2001, at the Function Spaces conference in Wroctaw).

I have enjoyed Prof. Semenov’s company and hospitality over the years, and many moments
and conferences come to mind. I have particularly fond memories of the 2005 conference in
Moscow on the occasion of the 100th anniversary of S. M. Nikol’skii, walking through ulitsa
Arbat; of 2010 and the conference organized at the Steklov Institute in St Petersburg on the
occasion of Prof. Semenov’s 70th birthday; and of 2013 in Leiden at the Zaanen Centennial
Conference, where I shared a delightful evening with “the Russian group”.

But my warmest memory is of my visit to Voronezh in 2012. Beyond the usual courtesies
extended to a visitor, Prof. Semenov and Vladimir A. Rodin took me on a beautiful excursion
in a small boat on the large lake formed by the Voronezh River, where we smoked trout
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and enjoyed a swim. Incidentally, during that same visit, while on the stairs of the university,
Prof. Semenov introduced me to the son of Nahum Eitingon, who was a professor of Economics
there (to understand this comment one must recall that I am a Spaniard).

I have always admired his fine taste for mathematical problems, which he explains with
the smile of a naughty child on his face. The same face which, when I first saw him after
the accident that he suffered in the USA, inquisitively asked me “Do you recognize me?”
I obviously did. He was still the same.

Some Memories of E. M. Semenov’s Visits to Universidad Complutense
de Madrid on his 85th Birthday

Francisco L. Hernandez!, Pedro Tradacete?
LIMI & Departamento de Anélisis Matemético y Matematica Aplicada,
Universidad Complutense de Madrid, Madrid 28040, Spain, Professor;

2 Instituto de Ciencias Matemdticas (CSIC-UAM-UC3M-UCM),
Consejo Superior de Investigaciones Cientificas, 13-15 C/ Nicolds Cabrera,
Campus de Cantoblanco UAM, Madrid 28049, Spain, Professor

E-mail: pacoh@ucm.es, pedro.tradacete@icmat.es

The purpose of this note is to present a brief overview of the collaborations between
Evgeny M. Semenov and the research group at Universidad Complutense de Madrid lead by
the first author for the last three decades, on the occasion of his 85th birthday.

Evgeny Mikhailovich Semenov has played a remarkable role in the development of
Functional Analysis and the theory of Function Spaces at the Universidad Complutense de
Madrid (UCM) in Spain. For over thirty years he has been collaborating fruitfully with
several members of the Department of Mathematical Analysis at UCM. During this period
he spent several sabbatical stays and shorter visits at UCM, partially supported by grants
from the Santander-Complutense Foundation and from the Ministry of Science of the Spanish
Government.

The first visit of E. M. Semenov to UCM took place in February 1991, when he gave
a talk in our Analysis Seminar entitled “Geometrical properties of linear operators in LP-spa-
ces”. Two years earlier, E. M. Semenov and the first author of this note had met for the first
time in Poznan (Poland), during a conference on Function Spaces. Evgeny’s willingness to
always talk about mathematics lead us very soon to finding ourselves discussing the structure
of symmetric function spaces. This was the seed of our future collaborations.

At that time we started studying the complementability in symmetric Banach function
spaces over infinite measure spaces, E|[0,00), of sublattices of the form @Q,, generated by
sequences of disjoint equimeasurable functions obtained as translations of a fixed function
a € FE[0,1). A symmetric Banach function space is said to be nice if every sublattice of
type Qg is complemented, for every a € E[0,1). The nice classes within the scales of Orlicz,
Lorentz and Marcinkiewicz spaces were determined. In particular, a new characterization of
the LP-spaces was obtained:

Let E be a symmetric function space with fundamental function ¢g, and let also g
denote that of its Kothe dual E; if pp(07) = 0 and pg/(07) = 0, then E and E’ are nice
precisely when E = L, for some 1 < p < oo [1, 2].

This was the beginning of a long-standing and particularly productive collaboration
between Semenov and the research group in Operators, Structure and Geometry of Banach
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Spaces at UCM. One that has endured over time. We briefly describe some of its main
directions below.

In the spring of 1997, E. M. Semenov spent his first sabbatical period at UCM. During
that visit we studied strictly singular and disjointly strictly singular embeddings between
symmetric function spaces. An operator between two Banach spaces is strictly singular if it
fails to be an isomorphism on any infinite-dimensional subspace. An operator from a Banach
lattice X to a Banach space is said to be disjointly strictly singular (DSS) if there is no disjoint
sequence of non-zero vectors (z,,) in X such that the restriction of 7" to the subspace spanned
by the vectors (z;) is an isomorphism. Clearly, every strictly singular operator is DSS, but
the converse is not true.

A classical theorem of Grothendieck says that, on a probability space, the inclusion L*° <
LP is strictly singular for 1 < p < co. More generally, this holds for any symmetric function
space E # L. On the other hand, the inclusion E < L! is always DSS for every symmetric
function space E # L'. In 2000, Semenov and his collaborators at UCM proved the following
factorization result [3]:

Let E and F be symmetric Banach function spaces on a probability space, with £ — F,
E # L>* and F # L'. Then there exists a symmetric function space G such that E < G — F
and neither of the two inclusions is DSS.

As a consequence, one obtains a characterization of L™ and L' within the class of
symmetric Banach function spaces on [0, 1]:

(i) E = L' if and only if, for every symmetric function space F # E with F' C E, the
inclusion F' < E is DSS;

(i) £ = L* if and only if, for every symmetric function space F' # E with F D E, the
inclusion F — F is strictly singular.

Later, strict singularity and the DSS property of inclusions were also analyzed in the
case of symmetric Banach function spaces over a space of infinite measure. These questions
turned out to be considerably more delicate than in the finite-measure case. We were able
to give suitable characterizations in [4, 5|; see also [6] for a closely related note on strictly
singular embeddings and [7] for subsequent work involving Rademacher spaces. For example,
the inclusion E[0,00) < L! + L is strictly singular if and only if the following conditions
hold:

(1) lim g <pEt(t) = limy 00 0E(t) = o0,

(2) limy— o0 ||t_1/pX(1/n,n)HE = oo for every 1 < p < o0,
(3) Li* ¢ Bl0.1].

Furthermore, the DSS property of the inclusion E[0,00) < L' 4+ L is characterized by
the first two conditions above.

This line of research eventually led to the joint supervision, by E. M. Semenov and
F. L. Hernéndez, of the Ph.D. thesis of Victor M. Sanchez, Singularity of inclusions between
rearrangement invariant spaces, defended in 2002 at Universidad Complutense de Madrid.

Another topic investigated by E. M. Semenov together with the UCM group was
the interpolation-extrapolation behavior of strictly singular operators, a theme naturally
connected with the classical interpolation theory developed in [8]. Unlike compact operators,
the class of strictly singular operators is not stable under duality. However, such stability holds
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in the special case of LP-endomorphisms, and the phenomenon admits partial extensions to
operators LP — L7 [9].
Given an operator T : L> — L', consider its L-characteristic set
11 .
L(T) = {(—, —> : T:LP — LF is bounded} .
b q
It follows from the Riesz interpolation theorem that L(T") is a convex subset of [0, 1] x [0, 1].
Let V(T') be the subset of points (1—1), %) such that T is strictly singular but not compact from
LP? to L9. Tt turns out that V(T') is always contained in the boundary of L(T'). In [10], we
extended Krasnosel’skii’s compact interpolation theorem to the setting of strict singularity:
If a bounded operator T' : LP° — L9 ig strictly singular and T : LP* — L% is bounded,
then T : LP? — L% is strictly singular for each (pg,qy) in the interior of the interpolation
segment joining (pg, qo) and (p1,q1), that is, for 0 < # < 1 and
1 1-6 0 1 1-60 6
= + +

pe  po P @ Q@ @1

Later, in [11], we further explored the geometry of the sets V(7). Among other things,
using Riesz potential operators between metric measure spaces with different Hausdorff
dimension, we were able to show that the set V(7T') can contain a line segment in the triangle
{(%, %) l<p<g< oo} of any positive slope, thus answering a question from [10]. This has
been, so far, our most recent joint collaboration.

During his visits, E. M. Semenov also got us interested in extensions of the following
fact, due to V. Milman: every strictly singular endomorphism 7" on an LP-space has compact
square T2. This result could only be found in the russian literature in [12] and was actually
a catalyst in the second author’s interest in learning the russian language. However, Evgeny
very kindly explained the results in [12| to us (so the need to learn russian became less
urgent). In [13] we gave extensions of this result to certain Banach lattices and showed the
existence of Orlicz function spaces LM and strictly singular operators T' on LM such that
no power 7™ is compact, for any n € N. This topic was pursued further in [14]|, where we
studied the class of rearrangement invariant spaces on which strictly singular operators are
compact. Related questions concerning Bernstein widths and super strictly singular inclusions
were studied in [15].

In fact, this circle of ideas eventually led to the development of disjointly homogeneous
Banach lattices [16]: those in which every pair of normalized pairwise disjoint sequences have
equivalent subsequences. Of course, this property is satisfied by L, spaces, where normalized
disjoint sequences are equivalent to the ¢, basis, but it also includes several other non-trivial
function spaces. This line of research has attracted considerable attention over the years; see,
for instance, [17, 18].

E. M. Semenov’s influence in our research has had a tremendous impact which goes beyond
our joint collaborations. His great lectures and math communication skills got us interested
in many different problems he liked. The second author wishes to thank in particular his help
finding connections with previous literature on random unconditionally convergent bases,
which considerably fostered his research work in [19].

As a consequence of this long tradition of research visits, E. M. Semenov has also
collaborated with other analysts in Madrid area, such as K. Kazarian [20] from Universidad
Auténoma de Madrid. He also visited several other Spanish universities, including for instance
the University of Seville, invited by G. Curbera; the University of Salamanca, invited by
A. Garcia del Amo; and the University of Barcelona, invited by M. J. Carro and J. Soria.
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One of E. M. Semenov’s visits to Madrid took place on the occasion of the international
conference Positivity VI, organized by our research group at El Escorial in 2009. He was
one of the main speakers at the conference, which brought together more than one hundred
participants from around the world.

Perhaps we may also record a small anecdote from that meeting. During the social program
of the conference, we made a day trip to Segovia to visit its famous aqueduct and historic
center. As the visit was ending and we were preparing to return to El Escorial, the authors of
this note, who were also among the organizers, realized that four participants were missing.
We were somewhat pressed for time, since the conference dinner was scheduled for that same
evening. After a little anxiety, three of the missing participants appeared, relaxed and cheerful:
finding the slopes of Segovia rather demanding, they had taken refuge in a nearby bar. But
Evgeny was still missing. We vividly remember our concern when we realized that he was
somewhere in the city, without knowing the language nor any local people. One of us went
back to look for him and eventually found him running through the steep streets around the
aqueduct with astonishing energy. It was a memorable image, and perhaps not surprising for
someone who so often enjoyed long walks in the mountains of his home country.

On the other hand, several members of our group were fortunate to participate in
conferences in Russia and elsewhere, where we also met E. M. Semenov. A particularly special
occasion was the conference held at the FEuler International Mathematical Institute in Saint
Petersburg in 2010, on the occasion of Semenov’s seventieth birthday. We were particularly
honored to participate in that event, where lot of mathematical discussion took place, and
where we also enjoyed Evgeny’s kindness and hospitality in such a beautiful city.

We wish Evgeny Mikhailovich Semenov a very happy eighty-fifth birthday, with good
health, continued wisdom, and all the best for his future plans.
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My wishes and impressions regarding working with Evgeny Mikhailovich Semenov.

Already in 1984 I wrote a review, in Polish, of an excellent book [1| published
in Wiadomosci Matematyczne [Mathematical News| 25 (1984), 319-323. https://ltu.diva-
portal.org/smash/get/diva2:984701 /FULLTEXTO1.pdf.

In summary, I wrote there: “This is a solid foundation for anyone wishing to learn or
apply operator interpolation theory. Furthermore, you can find comprehensive information on
symmetric spaces here”.

In addition, I published two joint works with him and Sergey Astashkin [2, 3.

We studied the multiplicator space M (FE) and the nice part NO(E) of a rearrangement
invariant (r.i.) (symmetric) function space E on the interval I = [0, 1]. The multiplicator space
is described for concrete r.i. spaces like Lorentz, Orlicz and Marcinkiewicz spaces. There is
also a characterization of L,-spaces among all symmetric spaces.

Additionally, together with S. Astashkin we gave a positive answer for a question posed
by E.M. Semenov in our paper [4].

Theorem 1 [4]|. If X is an interpolation rearrangement invariant space on [0, 1] between
Ly and L, for which the Boyd index a(X) > 1/p, 1 < p < oo, then X is an interpolation
space between Li and L.
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I wish Evgeny Mikhailovich Semenov continued success in his studies and hope that he
will always be as full of energy, joy of life, content and happy as we have always known him.
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It is a great pleasure and honour for me to contribute a few personal words to this volume
dedicated to Professor Evgeny M. Semenov.

When I look back on those years, I always recall with great pleasure my visits to Voronezh,
which became possible thanks to the kind invitation of Professor Semenov. The story began at
Yaroslavl State University, where I spent three months before completing my PhD. My visit
to Yaroslavl was made possible by special support from Adam Mickiewicz University and
was officially hosted by Professor Yuri Brudnyi, whom I wished to visit in order to discuss
mathematical problems related to interpolation theory.

It was during that stay, in a particularly severe winter, that I met Professor Semenov for the
first time. He had come to Yaroslavl as a reviewer of a PhD thesis. Soon after our first meeting,
he kindly invited me to dinner, and we spent a very pleasant time discussing mathematics,
especially questions connected with interpolation theory. This first encounter left a strong and
lasting impression on me. I immediately noticed not only his deep mathematical knowledge,
but also his kindness, modesty, and genuine openness.

Soon afterwards, Professor Semenov kindly invited me to visit the Department of
Mathematics at Voronezh State University and to deliver a talk there. I was very happy
to accept this invitation. During my stay in Voronezh, I had the opportunity to experience
not only the stimulating mathematical atmosphere of the department, but also the remarkable
kindness of Professor Semenov personally.

Although I was still at an early stage of my mathematical career, Professor Semenov
treated me with great warmth and generosity. He invited me to dinner at his home, where
I also had the pleasure of meeting his wife, whose kindness and warmth I remember with
great gratitude. I will always remember the wonderful hospitality of Professor Semenov and
his wife, as well as the warm and friendly atmosphere of the evening I spent in their home.
This visit to Voronezh has remained one of my very pleasant memories from those years.
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During my first visit to Voronezh, I also met some of Professor Semenov’s very good
students, including Sergey Astashkin, Sergey Novikov, and Alexander Shteinberg, who were
very kind to me. I remember this with great pleasure, since these meetings also became part
of the warm and friendly atmosphere of that visit. A few years later, when I again visited
Professor Brudnyi in Yaroslavl, Professor Semenov once more invited me to come to Voronezh.
It was again a great pleasure to meet him and his wife.

Later, I also had the pleasure of inviting Professor Semenov to visit Adam Mickiewicz
University. Over the years, I have remained in cordial contact with him, and I have always
appreciated his kindness, warmth, and openness.

Professor Semenov has always impressed me as a very modest person and, at the same
time, as a great mathematician who has obtained many beautiful and important results. I
have particular admiration for the excellent book Interpolation of Linear Operators, written
jointly with S. G. Krein and Yu. I. Petunin, which has had a profound influence on generations
of mathematicians working in interpolation theory and related areas.

It is a privilege for me to express my sincere admiration and gratitude to Professor
Evgeny M. Semenov. His kindness, modesty, hospitality, and deep devotion to mathematics
have always remained very important to me.

Dear Evgeny, I warmly wish you many more years in good health, happiness, prosperity,
and continued joy in mathematics.

With deep respect and warm friendship, Mieczystaw Mastylo.



