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Otakar Boruvka a diferencialni rovnice

Petra Sarmanova

Abstrakt

Vyznamny Cesky matematik Otakar Borlivka za svého Zivota vyrazné zasdhl do nékolika mate-
matickych disciplin — do matematické analyzy, teorie grafii, diferencidlni geometrie, algebry a
diferencialnich rovnic.

Tato prace je vénovéana ¢innosti O. Bortivky v teorii obycejnych diferencidlnich rovnic, jiZ

vénoval nejdelsi ¢ast svého Zivota a nejvice védeckych publikaci. Pfinos O. Bortivky v této oblasti
1ze shrnout do tf{ hlavnich bodd:

1. Vytvofeni ucelené teorie globdlnich transformaci obycejnych linedrnich diferencidlnich rov-
nic druhého fadu.

2. ZaloZeni seminéfe pro studium diferencidlnich rovnic, ktery je v jisté formé ¢inny dodnes.

3. Vliv na védeckou ¢innost fady brnénskych i mimobrnénskych matematiki, z nichZ mnoz{
jsou dnes svétovymi odborniky v oblasti obycejnych diferencidlnich rovnic.

Cilem této prace je zmapovat obdobi, které zac¢ind rozhodnutim O. Borlivky vénovat se di-
ferencidlnim rovnicim (1943 — 1944) a konc¢i vydanim némecké monografie Lineare Differenti-
altransformationen 2. Ordnung roku 1967, ukézat jeho pedagogickou a védeckou Cinnost v této
dob¢ a podat matematicky vyklad jeho teorie fazi, dispersi a transformaci.

s Xz

Préace je rozd€lena na pét hlavnich &4sti. Prvni ¢ast struéné zachycuje Zivot a dilo O. Bortivky
a ukazuje souvislosti, které vedly k rozhodnuti O. Borlivky vénovat se diferencidlnim rovnicim.

Druhad ¢ast podava prehled o pedagogické ¢innosti O. Bortivky do roku 1950. Nejvétsi pozor-
nost je pfitom vénovéana prednaskové ¢innosti O. Bortivky na Prirodovédecké fakult¢ Masarykovy
univerzity v obdobi povale¢ném, obzvlasté seminafim o diferencidlnich rovnicich.

Tteti ¢4st mé odliSny charakter neZ ostatni ¢asti prace. Jednd se o matematicky vyklad hlavnich
vysledkt Bortivkovy teorie fazi, dispersi a transformaci, jenz je shrnuta v monografii Lineare
Differentialtransformationen 2. Ordnung (VEB Deutscher Verlag der Wissenschaften, Berlin,
1967). Na rozdil od zminéné monografie je vSak vyklad veden v ,,dnes pouZivaném matematickém
stylu®, tj. zdkladni pojmy jsou uvedeny v definicich, zdkladni vysledky ve vétach. NejdiileZit&jsi
véty jsou dokazany, pficemz jejich diikaz je mnohdy odlisSny od Bortvkova ditkazu.

Ctvrta &ast je vénovana védecké Cinnosti O. Boriivky v letech 1940 — 1966. Hlavni pozornost
je zaméfena na vznik a ¢innost seminafe pro studium diferencidlnich rovnic. Jsou zde podrobné
zaznamenana témata probirand v tomto seminéfi, ¢imz je mozno sledovat postupny vznik a vyvoj
Boravkovy teorie globélnich transformaci a také vliv na ostatni matematiky a jejich védeckou a
publikacni ¢innost. Tato ¢ast také zahrnuje podrobny prehled zahrani¢nich cest a mezinarodnich
konferenci do roku 1966, na nichz O. Bortvka proslovil predndsku tykajici se diferencidlnich
rovnic.

V paté casti je uveden seznam a charakteristika praci O. Bortvky, jeZ se tykaji teorie fazi,
dispersi a transformaci. Tato charakteristika vychazi z recenzi uvedenych v Mathematical Reviews
nebo v Zentralblatt fiir Mathematik. Déle tato ¢4st obsahuje historicky zajimavé poznamky ke



vzniku a osudu nékterych BorGvkovych praci. Osvétlime zde také divody nevydani ucebnice
o diferencidlnich rovnicich, na niZ O. Bortivka pracoval mnoho let.
seznam profesort a docentli matematiky na Masarykové univerzité v letech 1920 — 1967 a soupisy
disertacnich praci z diferencidlnich rovnic, jeZ vedly k udéleni hodnosti doktora pfirodnich véd,
hodnosti kandidata véd a hodnosti doktora véd na brnénské univerzité a rozmez{ let 1920 — 1967.
Hlavnim pramenem pfi zpracovani prace byl archiv O. Bortivky, jenZ je uloZen v byvalé
pracovné O. BorGvky v Brné€ na Janackove namésti 2a. Diky peclivosti O. Bortvky, s niZ uchovaval
svou korespondenci a zdpisy ze semindfid, zahrani¢nich cest a jinych svych aktivit, je mozno
s velkou pfesnosti zmapovat jeho ¢innost v daném obdobi. Dalsi materidly byly ziskany v archivu
AV CR v Praze, v publikacich brnénské univerzity a v &lancich o O. Boriivkovi, jejichZ uceleny
prehled je také soucasti prace.
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Otakar Boruvka and differential equations

Petra Sarmanova

Abstract

Noted Czech mathematician Otakar Bordvka influenced significantly several branches of mathe-
matics during his life, namely mathematical analysis, graph theory, differential geometry, algebra
and differential equations.

This thesis deals with O. Borivka’s work in the field of ordinary differential equations, to
which he devoted the longest part of his life and the most of his scientific papers. His contribution
to this subject may be summarized in the three main points:

1. Creation of the theory of global transformations of ordinary linear differential equations of
second order.

2. Foundation of a seminar for study of differential equations, which is in certain form still
working up to the present day.

3. Influence on scientific activities of series of Czech mathematicians, many of them are world-
known specialists in the area of ordinary differential equations today.

The aim of this thesis is to map the period of O. Bortivka’s life beginning with his decision
to work in the field of differential equations (1943 — 1944) and ending with the publication of a
monograph (in German) Lineare Differentialtransformationen 2. Ordnung in 1967 as well as to
show his pedagogical and scientific activities during this period and to give mathematical comment
on his theory of phases, dispersions and transformations.

The thesis is divided into five main parts. The first part describes in brief the life and the work
of O. Bortivka and points out the circumstances leading to his decision to work in the field of
differential equations.

The second part presents a survey of pedagogical activities of O. Bortivka until 1950. The
attention is paid mainly to his lectures delivered at Faculty of Science of Masaryk University after
the war, particularly to his seminars on differential equations.

The third part of this work has a different character than the others. It consists of mathematical
interpretation of the main results of Bordvka’s theory of phases, dispersions and transformations
described in the monograph Lineare Differentialtransformationen 2. Ordnung (VEB Deutscher
Verlag der Wissenschaften, Berlin, 1967). In contrast to the above mentioned monograph the inter-
pretation is performed in ,,present-day mathematical style®, i. e. the basic concepts are presented
in definitions, basic results in the theorems. The most important theorems are proven and the proof
often varies from Bortivka’s original proof.

The fourth part is dedicated to scientific work of O. Bortivka between 1940 — 1966. The
attention is paid in particular to the foundation and the activities of the seminar for study of
differential equations. The topics discussed at the seminar are described in detail, which enables
to trace gradual creation and development of Borivka’s theory of global transformations as well
as his influence on other mathematicians and their scientific and publication activities. This part



also includes detailed survey of Boriivka’s travels abroad and the international conferences where
he read his lectures on differential equations.

The fifth part consists of the list of O. Boriivka’s publications concerning theory of phases,
dispersions and transformations and their characterization. This characterization is based on the
reviews published in Mathematical Rewiews or Zentralblatt fiir Mathematik. This part also includes
a few remarks upon the events concerning some Bortivka’s publications, which are interesting
from historical point of view. We shall also show here the reasons why the textbook on differential
equations prepared by O. Bortivka for many years has never been published.

The thesis includes also appendices with well-arranged data concerning O. Bortivka’s education
and employments, list of professors and associate professors of mathematics at Masaryk University
between 1920 — 1967 and list of thesis dealing with differential equations leading to RNDr., CSc.
and DrSc. degrees at Masaryk University between 1920 — 1967.

As the main source of this thesis served O. Borlivka’s archives, located at his former study
in Brno, Janackovo namésti 2a. Thanks to the carefulness with which O. Boruvka stored his
correspondence and his notes from the seminars, travels abroad and his other activities, we can
with great accuracy map his work during this period. Some other materials were obtained from
the archives of the Academy of Sciences of Czech Republic in Prague, publications of Masaryk
University and the articles about O. Bortivka. The list of these articles is also a part of this thesis.
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