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Otakar Borůvka a diferenciálnı́ rovnice

Petra Šarmanová

Abstrakt

Významný český matematik Otakar Borůvka za svého života výrazně zasáhl do několika mate-
matických disciplı́n – do matematické analýzy, teorie grafů, diferenciálnı́ geometrie, algebry a
diferenciálnı́ch rovnic.

Tato práce je věnována činnosti O. Borůvky v teorii obyčejných diferenciálnı́ch rovnic, jı́ž
věnoval nejdelšı́ část svého života a nejvı́ce vědeckých publikacı́. Přı́nos O. Borůvky v této oblasti
lze shrnout do třı́ hlavnı́ch bodů:

1. Vytvořenı́ ucelené teorie globálnı́ch transformacı́ obyčejných lineárnı́ch diferenciálnı́ch rov-
nic druhého řádu.

2. Založenı́ semináře pro studium diferenciálnı́ch rovnic, který je v jisté formě činný dodnes.
3. Vliv na vědeckou činnost řady brněnských i mimobrněnských matematiků, z nichž mnozı́

jsou dnes světovými odbornı́ky v oblasti obyčejných diferenciálnı́ch rovnic.

Cı́lem této práce je zmapovat obdobı́, které začı́ná rozhodnutı́m O. Borůvky věnovat se di-
ferenciálnı́m rovnicı́m (1943 – 1944) a končı́ vydánı́m německé monografie Lineare Differenti-
altransformationen 2. Ordnung roku 1967, ukázat jeho pedagogickou a vědeckou činnost v této
době a podat matematický výklad jeho teorie fázı́, dispersı́ a transformacı́.

Práce je rozdělena na pět hlavnı́ch částı́. Prvnı́ část stručně zachycuje život a dı́lo O. Borůvky
a ukazuje souvislosti, které vedly k rozhodnutı́ O. Borůvky věnovat se diferenciálnı́m rovnicı́m.

Druhá část podává přehled o pedagogické činnosti O. Borůvky do roku 1950. Největšı́ pozor-
nost je přitom věnována přednáškové činnosti O. Borůvky na Přı́rodovědecké fakultě Masarykovy
univerzity v obdobı́ poválečném, obzvláště seminářům o diferenciálnı́ch rovnicı́ch.

Třetı́ část má odlišný charakter než ostatnı́ části práce. Jedná se o matematický výklad hlavnı́ch
výsledků Borůvkovy teorie fázı́, dispersı́ a transformacı́, jenž je shrnuta v monografii Lineare
Differentialtransformationen 2. Ordnung (VEB Deutscher Verlag der Wissenschaften, Berlin,
1967). Na rozdı́l od zmı́něné monografie je však výklad veden v „dnes použı́vaném matematickém
stylu“, tj. základnı́ pojmy jsou uvedeny v definicı́ch, základnı́ výsledky ve větách. Nejdůležitějšı́
věty jsou dokázány, přičemž jejich důkaz je mnohdy odlišný od Borůvkova důkazu.

Čtvrtá část je věnována vědecké činnosti O. Borůvky v letech 1940 – 1966. Hlavnı́ pozornost
je zaměřena na vznik a činnost semináře pro studium diferenciálnı́ch rovnic. Jsou zde podrobně
zaznamenána témata probı́raná v tomto semináři, čı́mž je možno sledovat postupný vznik a vývoj
Borůvkovy teorie globálnı́ch transformacı́ a také vliv na ostatnı́ matematiky a jejich vědeckou a
publikačnı́ činnost. Tato část také zahrnuje podrobný přehled zahraničnı́ch cest a mezinárodnı́ch
konferencı́ do roku 1966, na nichž O. Borůvka proslovil přednášku týkajı́cı́ se diferenciálnı́ch
rovnic.

V páté části je uveden seznam a charakteristika pracı́ O. Borůvky, jež se týkajı́ teorie fázı́,
dispersı́ a transformacı́. Tato charakteristika vycházı́ z recenzı́ uvedených v Mathematical Reviews
nebo v Zentralblatt für Mathematik. Dále tato část obsahuje historicky zajı́mavé poznámky ke



vzniku a osudu některých Borůvkových pracı́. Osvětlı́me zde také důvody nevydánı́ učebnice
o diferenciálnı́ch rovnicı́ch, na nı́ž O. Borůvka pracoval mnoho let.

Součástı́ práce jsou také přı́lohy, které přinášı́ přehled vzdělánı́ a zaměstnánı́ O. Borůvky,
seznam profesorů a docentů matematiky na Masarykově univerzitě v letech 1920 – 1967 a soupisy
disertačnı́ch pracı́ z diferenciálnı́ch rovnic, jež vedly k udělenı́ hodnosti doktora přı́rodnı́ch věd,
hodnosti kandidáta věd a hodnosti doktora věd na brněnské univerzitě a rozmezı́ let 1920 – 1967.

Hlavnı́m pramenem při zpracovánı́ práce byl archiv O. Borůvky, jenž je uložen v bývalé
pracovně O. Borůvky v Brně na Janáčkově náměstı́ 2a. Dı́ky pečlivosti O. Borůvky, s nı́ž uchovával
svou korespondenci a zápisy ze seminářů, zahraničnı́ch cest a jiných svých aktivit, je možno
s velkou přesnostı́ zmapovat jeho činnost v daném obdobı́. Dalšı́ materiály byly zı́skány v archivu
AV ČR v Praze, v publikacı́ch brněnské univerzity a v článcı́ch o O. Borůvkovi, jejichž ucelený
přehled je také součástı́ práce.
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of differential equations. Arch. math. 33, 1997, no. 1–2, 9–12.



Otakar Borůvka and differential equations

Petra Šarmanová

Abstract

Noted Czech mathematician Otakar Borůvka 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. Borůvka’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. Borůvka’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. Borůvka 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. Borůvka 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 Borůvka’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 Borůvka’s original proof.

The fourth part is dedicated to scientific work of O. Borůvka 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 Borůvka’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 Borůvka’s travels abroad and the international conferences where
he read his lectures on differential equations.

The fifth part consists of the list of O. Borůvka’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 für Mathematik. This part also includes
a few remarks upon the events concerning some Borůvka’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. Borůvka for many years has never been published.

The thesis includes also appendices with well-arranged data concerning O. Borůvka’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. Borůvka’s archives, located at his former study
in Brno, Janáčkovo náměstı́ 2a. Thanks to the carefulness with which O. Borůvka 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. Borůvka. The list of these articles is also a part of this thesis.
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