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Professor Oldfich Kowalski passed away

This paper is dedicated to the
memory of Professor Kowalski
who was one of the leading re-
searchers in the field of differen-
tial geometry and especially Rie-
mannian and affine geometry. He
significantly contributed to rai-
sing the level of teaching diffe-
rential geometry by careful and '
systematic preparation of lectures
for students.

i~

Prof. Kowalski is the author or co-author of more than
170 professional articles in internationally recognized jour-
nals, two monographs, text books for students.

Prof. Kowalski collaborated with many mathematicians
from other countries, particularly from Belgium, Italy, Japan,
Romania, Russia, Morocco, Spain and others.
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IndbepeHumanbHas reomeTpns MHoroobpasnin douryp

With the death of Professor Oldfich Kowalsky mathe-
matical community are losing a significant personality and
an exceptional colleague, a kind and dedicated teacher, a
man of high moral qualities.

Keywords: Riemannian geometry, affine geometry, tangent bundle,
affine connection, Riemannian manifold, affine manifold.

It was with great sadness to learn about the death of Professor
Emeritus Oldfich Kowalski of Charles University in Prague, Czech
Republic — one of the world‘s leading experts in Riemannian ge-
ometry. O. Kowalski died at the beginning of this year, on 2nd
January 2021, at the age of 84 years.

0. Kowalski (or Olin, for friends) was born in Brno, in Mora-
vian part of the Czech Republic, on June 19, 1936. He studied
mathematics at the Masaryk University Brno and graduated in
1959. His first job was at the Technical University in Brno, Faculty
of Civil Engineering, where he spent 10 years between 1959 and
1969 as assistant and associated professor. It was during this period
when his scientific career took off. A crucial moment for his scien-
tific work came when Prof. Alois Svec, another famous Czech ge-
ometer (the student of Prof. Eduard Cech) recognized his great tal-
ent and offered him a position. In 1970, Kowalski moved to Prague
and became an Associated Professor at Mathematical Institute of
the Charles University. In Prague, Kowalski entered a stimulating
environment allowing him to focus on his scientific work. In his
own country as well as abroad, he took part in numerous internatio-
nal conferences on differential geometry and its application, se-
veral of which he helped organize. Thus, he collaborated on vari-
ous projects with many people from around the world. His courses
on geometric methods of mathematical physics, foundations of Rie-
mannian geometry, elements of mathematical analysis on manifolds,
foundations of differential topology etc. attracted several students
from abroad, some of which he supervised during their PhD.

Professor Kowalski belongs to the elite of Czech geometers.
An important part of his work is devoted to the field of Riemannian
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geometry. This is a branch of differential geometry that deals with
the study of differentiable manifolds, and in particular with the
properties of surfaces of arbitrary dimension, for which a Riemann-
ian metric is given. That is the tangent space at any point is en-
dowed with a scalar product that varies from point to point differ-
entiably. This enables one to make measurements on the surface,
such as angles, lengths, areas etc. Although the topic is rather clas-
sical and many mathematicians worked on this subject for many
years, O. Kowalski belongs to those who discovered new direc-
tions in this field. He posed and resolved new problems, he gener-
alized previous results, and he suggested alternative easier proofs.
His writing style was both aesthetic and exact. Among others, he
was the first to explain explicitly the fundamental (and quite non-
trivial) difference between local homogeneity and global homoge-
neity of a Riemannian manifold. This allowed him to improve and
make precise some previous incomplete results from affine Rie-
mannian differential geometry that were published originally by
K. Nomizu and 1. M. Singer. This part of geometry is still quite re-
levant nowadays as some of its generalizations are closely related to
mechanics and physics, particularly to general theory of relativity.
Prof. Kowalski co-authored more than 170 scientific publica-
tions in mathematical international journals. He collaborated with
many mathematicians from other countries, particularly from Bel-
gium, Italy, Japan, Romania, Russia, Morocco, Spain and others,
namely with M. Sekizawa [23; 24], L. Vanhecke [29—31], F. Tri-
cerri [29], S. Nik¢evi¢ [19; 20], M. T.K. Abbassi [1—3], T. Arias-
Marco [4—6] etc. He published Classification of generalized sym-
metric spaces of dimension <5 [17]. He is world famous as an au-
thor of the monograph Generalized symmetric spaces [18] (trans-
lated also to Russian) and Riemannian spaces of conullity two [7].
We would like to mention that mathematicians and physicists
who followed his talks during various international conferences as
well as students who had an opportunity to attend his regular
courses at the Charles University appreciated and enjoyed his ex-
cellent lectures. Thus, some of the excellent lectures of O. Kow-
alski for students were printed and published. Lecture notes Zakla-
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dy matematickéan alyzy na varietach (Elements of mathematical
analysis on manifolds) was edited by the Charles University Pra-
gue (Univerzita Karlova, 1973 and 1975), a translation to German
was published 1981 in the series Teubner-Texte zur Mathematik,
row 39. Lecture notes Uvod do Riemannovy geometrie (Introduc-
tion to Riemannian geometry) was published by the Charles Un-
versity (1995 and 2001), and due to his friend and co-worker
M. Sekizawa, also in Japanese translation (Nippon Hyoronsha Pub-
lishers, 2001).

Prof. Kowalski also helped with organizational duties in the
mathematical community. Among others, he was a member of edi-
torial boards of several journals, such as: Annals of Global Analy-
sis and Geometry (Springer) — since 1983; Archivum Math. (MU
Brno) — since 1991; Comment. Math. Univ. Carolinae — 1976—
2007; Differential Geometry and its Applications (Elsevier) —
since 1983, editor-in-chief 2002—2007; Note di Matematica (Lec-
ce) — since 1997; Pokroky matematiky, fyziky a Astronomie (Ad-
vances of Mathematics, Physics and Astronomy) — since 1972,
editor-in-chief 1972—2001. For the last one, he selected a series of
interesting papers and contributions from foreign sources, and
translated (from English) for Czech readers, to popularize mathe-
matical work. He was a vice-dean of Faculty of Mathematics and
Physics of Charles University (MFF UK) and a member of Scien-
tific board of MFF UK for many years. He helped to organize
regular international conferences Differential Geometry and its
Applications where he was a head of the section of Riemannian
geometry. For many yearshe was active in JCSMF (Jednota &es-
koslovenskych matematiki a fyzikli — Union of Czechoslovak
Mathematicians and Physicists). In 1998 he was elected as a mem-
ber of Learned Society of Czech Republic (Ucena Spole¢nost
Ceské republiky). In 2002—2007 he was editor-in-chief of the in-
ternational scientific journal Differential Geometry and its Applica-
tions (Elsevier). He was a member of Scientific board of the Silesi-
an University in Opava. For his important work, he obtained Gold
medals from both the Charles and the Silesian University.
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Since 1990, Prof. Kowalski shifted his attention to projects that
rely on the computer for search algorithms and simulations (partic-
ularly his joint work with Z. V1asek [33; 34], and later on with PhD
students Teresa Arias-Marco and Z. Dusek [9—12; 14—16; 22;
27]). This proved to be a very fruitful idea in both classical and
modern directions, especially in classification problems, as it was
necessary to prepare a more algebraic setting for solving certain
geometrical problems. Together with V1asek, they classified (local-
ly) torsion-less locally homogeneous affine connections on 2-di-
mensional manifolds [35] via group-theoretical approach (which
completed partial results of B. Opozda [21]). With Arias-Marco
[4], they continued and succeeded in classification of such connec-
tions with arbitrary torsion.

In the frame-work of the scientific supports of the Grant Agen-
cy of Czech Republic, Prof. Kowalski cooperated with J. Mike$
[36] and A. Vanzurova since 1994 till the very end of his scientific
work in 2019, and later, since 2003, also with his PhD student
Z. Dusek.

A significant extent of his final explorations was devoted to ho-
mogeneous Riemannian and affine manifolds. We mention an inte-
resting question concerning classification of homogeneous affine
connections or investigation of homogeneous geodesics. A homo-
geneous geodesic is a geodesic which can be obtained as an orbit
of one point under action of one-parameter group of isometries, or
affine diffeomorphisms, respectively. There is an interesting class
of homogeneous manifolds on which all geodesics admit this pro-
perty. In all these topics, computer support was very helpful.

In 2000 O. Kowalski and A. Vanzurova [32] initiated the in-
vestigation of a quite new generalization of homogeneous Rieman-
nian spaces, locally homogeneous manifolds and k-curvature homo-
geneity, originally called the class of curvature-homogeneous spaces
of type (1,3) and later mentioned as homothety curvature homo-
geneous spaces. This study inspired P. Gilkey and his collaborators
to make similar investigations in the pseudo-Riemannian case.

Another direction of research in which O. Kowalski had a ma-
jor impact was the geometry of tangent bundles. He was the first to
find a way to calculate the curvature of the Sasaki metric on the
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tangent bundle of Riemannian manifolds. Then, with M. Sakizawa
[22; 25—28], he gave a classification of natural transformations of
Reimannian metrics on a manifold to metrics on its tangent bundle,
which gave rise to the so-called class of g-natural metrics, a con-
cept that boosted research in the field of the geometry of tangent
bundles.

During the last several years, O. Kowalski cooperated also with
C.L. Bejan [8]. They studied special curves and their mappings,
which naturally arise in the study of electro-magnetic fields.

Finally, a number of geometers from various countries ack-
nowledge the role played by O. Kowalski in their academic lives.
Through his active and kind nature, he not only contributed to the
development of the subject, but he also influenced the careers of
those around him. The network of collaborators that he built as
well as the ideas and advice that he shared with them shall last and
continue to have an impact on the mathematical community.
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Ywen u3 xu3nn npoceccop Onapxux Kosanbckui

[Moctymmia B pegaxmmro 14.06.2021 r.

JlanHast ctaThs mocBsiiieHa namstu npodeccopa Kopaibckoro, KoTo-
pHIii OBUT OTHMM M3 BEIyIIMX HccienoBareneil B obnactu audepeHiu-
QIbHOM TeOMETPHH, 0COOCHHO puMaHOBOU U adduHHON reomerpun. OH
BHEC 3HAYMTENIBHBINA BKJIA]] B MOBBIIICHUE YPOBHs MpenoaaBanus audde-
PEHIMATBHOM TeOMETPUU MyTEM TIIATEILHOW U CHCTEMATHYSCKOM TOro-
TOBKH JICKIIUH [T CTYICHTOB.

Ipodeccop KoBanbckmii siBISETCS aBTOPOM HIIH COaBTOPOM Ooliee
170 mpodeccroHANBHBIX CTaTe BO BCEMHPHO NMPU3HAHHBIX XXYpHAJaXx,
JIBYX MOHOTpaduii, yaeOHUKOB IS CTYICHTOB.

IIpodeccop Kopampckuii coTpyaHHYIaT cO MHOTUMH MaTeMaTHKaMH
m3 apyrux crpaH (bemsrum, Urtamum, Anonnn, Pymeramm, Poccun, Ma-
pokxko, Mciarum u ap.).

C yxomom mpodeccopa Onapxkuxa KoBalbckoro MareMaTHYeCKOe
COOOIIECTBO TEPSET 3HAYUTEIbHYIO JTMYHOCTh ¥ MCKIIOYUTENLHOTO KOJI-
JIery, 700poro M NpeiaHHOTO YYHTENs, YelloBeKa C BBHICOKMMHU MOpPajlb-
HBIMU Ka4e€CTBAMH.

Knrouesvle cnosa: pumaHoBa reoMetpusi, adhpUHHAS TeOMETpHs, Ka-
caTellbHOE paccioeHue, apGpuHHAs CBI3HOCTh, PUMaHOBO MHOT00Opasue,
apuaHOE MHOTOOOpA3HE.
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