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ANTONIO PLANS: A BIOGRAPHICAL OUTLINE

The collection of papers contained in this book is intended to be a
warm homage to Antonio Plans, on the occasion of his 65 th. birthday,
which at present in Spain marks the point of retirement from academic
undergraduate teaching.

We have chosen the topic of Banach Spaces since it has been the
center of his Mathematical interests for the last few years. The papers
included have been written by friends, or students of Professor Plans, or
by a few of the mathematicians who have been in touch with him for
scientific reasons.

We feel sorry to restrict ourselves to just one topic, since there are
many colleagues who, for sure, would have liked to write something for this
event. As a matter of fact Professor Plans is widely known by hils results
on Knot Theory, a field he worked on at the beginning of his research
career, and an active field of research today.

We now briefly sketch Professor Plans’ personality and Mathematical
work. The latter will necessarily be incomplete since at this very moment
he is vigorously active and producing new results. For example, he is at
present giving advice to four students for their doctoral dissertations.

Born in Madrid, he was the sixth of seven children. He was brought up
in the cheerful atmosphere that characterizes such large families.

Soon after there came harder times; the social environment of his
country was full of tension, the religious persecution started, and the
growing insecurity and anxiety ended up in the civil war (1936-39). In
fact, the Jesuit school he attended in Madrid was burnt down after taking
the children out of their classrooms in May 1931 one month after the
proclamation of the Republic. His father died in 1934 and during the war
the family lost their house and their material belongings. So, when he
started college at the University of Barcelona he had to find part-time
Jobs to contribute to the family income. Among them, he cooperated in the
“Seminario Matem&tico" conducted by Orts Aracil, and tutored at a private
Engineering school designed to complement the curriculum taught at the
public university.

He graduated as a Mathematician in the University of Madrid where he

had been in his last year of college. In his family there had been already
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a long tradition of wuniversity professors; his grandfather had been a
professor at the University of Barcelona and later on he had been among
the founders of the school of Pharmacy at the University of Santiago de
Compostela.

His father, a talented man who died in his early fifties, held a
chair of Physics at the University of Madrid; at the same time he worked
intensively in the so-called "Laboratorio Matematico" of the "Junta para
Ampliacién de Estudios". This was an organization created in order to push
forward the impulse given by Rey Pastor to the Mathematical Sciences. He
was also an active member of the "Sociedad Matemdtica Espafiola" and a
founder of the "Revista", a Jjournal of those days.

As I prepared these notes, trying to find out precise data of the
Plans’ family and their environment, there came to my hands a reprint of
the homage paid to his father, José Maria Plans, when he died. Reading it
I realized to what extent the same words of praise could have been said of
Antonio Plans, and the great resemblance between father and son. After
glossing his scientific achievements, his contacts with Levi-Civita,
Einstein and many of the personalities of his time, and his influence in
the scientific world, Puig Adam underlines heavily his modesty, his great
concern for everybody, striving to make others shine, while he himself
remained voluntarily in the background. As a summary he says that José
Maria Plans was a wise man, a magister and a holy man, by his christian
virtues and his attitude towards life.

Without doubt Antonio Plans has inherited the goodness and the sharp
talent of his father, together with the soft manners of his mother. He is
a brilliant mathematician and he is also a loyal friend. By his side
everyone feels comfortable and self confident because he always finds
one’s virtues and reasons to be appreciated and trusted. All who happen
to come in contact with him (administrative or maintenance staff members,
students etc.) are not strangers to him; he knows their names, personal
details, their needs..., and he always has an open smile and friendly
attitude for everyone. He is also a very organized person, for whom all
the small affairs of everyday life are important and deserve
consideration.

His professional activity has always been linked with teaching. Since
1857 he has held a chair at the University of Zaragoza. Two of his most

outstanding features are his great enthusiasm for, and the attention paid
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to his students. He has devoted a great deal of his life time to his
undergraduate students, for whom his unlimited patience, his concern to
make the hard matters easy, his clear and neat exposition in lectures, and
the personal communication he established whatsoever the circumstances
-overcrowded lessons, for instance- were well known.

This is even more the case with his postgraduate students. He has
generously given up his time, encouraging them to go further and beyond in
their work. He helps out to unthinkable limits. One of them said, in front
of a tribunal of mathematicians Jjudging his examination to become a
regular professor "I owe him what I am now". This opinion could be
suscribed, I think, by all of us, his students.

We give now a brief account of the ideas underlying or giving rise to
his mathematical work, and the list of his publications to date. From now
on all citations are referred to the latter. We do not attempt
completeness due to a) the many items he has dealt with, and b) the
intensive work he is developing at present in quite a number of projects.

It is very remarkable how Geometry has been his leading line; in fact
he has an special ability to focus items from a geometrical point of
view.

The existence of a regular basis (also called strong M-basis) in
every separable Banach space is an open question which has motivated some
of his research. A fundamental sequence (xn)‘in a Banach space B is 3
regular basis if there exists a total sequence of functionals (fn) c B
such that (xn,fn) is a biorthogonal system and for every subsequence (nk)

< N, [f ]J_= [X] _
n, 57 jeN (nk)

orthogonal).

(I 1 stands for closed linear hull and i for

Regular bases are more general than Schauder bases, and are among
M-bases, which are known to exist in every separable Banach space. Papers
in this line are: (1983 a), (1985), (1987 b & c¢), (1988) and the doctoral
dissertation advised [8].

An idea of his is the so called "linear simplification" which roughly
speaking consists of searching a "good" subsequence out of a given
sequence. This "goodness" means amongst other things, that it must have
the same closed linear span as the given one, and have some other property
such as being minimal, or M-basis, or regular basis, etc. The doctoral
dissertations [4] and [12] deal with it, and also (1968 a) , (1869 b),
(1976), (1987 b & c).
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An auxiliary tool developed by him with one of his students, Andrés
Reyes, was the lattice properties of closed 1linear spans of the
subsequences of a given sequence, as is reflected in [8] and (1969 a),
(1976), (1881), (1983 a), (1983 b). It seems appropriate here to make an
special mention of Andrés Reyes, a gifted student of Plans who died
prematurely in a car accident, and whose memory is very beloved to Antonio
Plans and to all the members of the Department.

The linear operators acting on a Hilbert Space have been studied by
A. Plans from different points of view. In relation with summability he
has advised the doctoral dissertations [5] and [9] and the papers (1875
c, d & e) also deal with it. The papers (1977 a & b), (1886 a) are
concerned with properties of the images of orthonormal bases. Another item
studied by him are those operators A which admit a representation given by
A=AU+C, with A € €, U and C unitary and compact operators respectively. He
relates them to the hypervolume of a sequence, defined by him, and with
Bari systems of vectors and rays. In this line he has advised [3] and [7]
and written the papers (1964 a), (1965 b), (1966), (1967 b), (1975 a),
{1979 b), (1985 b), (1988 b).

The idea of convergence has also played an important role in his
research. Dealing particulary with it are (1959 c¢), (1964 a), (1967 cJ,
(1973 b) and [B].

Some of his papers are concerned with General Topology, Geometric
Algebra and Geometric Topology. In fact a well known result of Knot Theory
is the so called Plans theorem, which refers to the homology groups of the
branched cyclic coverings of a knot.

At present he 1is writing lecture notes on what he has called
"Espacios de Apoyo". (Shuttle spaces, or Leaning spaces) which have their
origin in an old result of Bertini in Projective n-dimensional Geometry.
Before this he developed a theory of ‘“unit position", as is reflected in
the advising of {8] and [11], and has studied properties of the
infinite-dimensional affine spaces as in [13] and (1987 a).

Finally we mention that he is a member of the "Real Academia de
Ciencias" of Madrid and of Zaragoza and that he has travelled and lectured
in several countries of Europe in many occasions. Presently, he is

Professor Emeritus at the University of Zaragoza.
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