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The International Conference, “Satelite” to the Second European Congress
of Mathematics in Budapest TOPOLOGICAL METHODS IN DIFFEREN-
TIAL EQUATIONS AND DYNAMICAL SYSTEMS is organized in the year
of the 100th anniversary of the birth of Professor Tadeusz Wazewski born on
September 24, 1896 a village in Wygnanka.

After graduating from high school in Tarnéw, Tadeusz Wazewski became
in 1914 a student of the Jagiellonian University. He studied physics first,
before changing his interest and switching to mathematics. He was a student
of Stanislaw Zaremba, an outstanding Polish analyst. Wazewski’s intuition
gained during studying physics played an important role in his future activity
as a teacher and researcher.

Wazewski spent the years 1921-1923 in Paris, where he got his Ph. D.
(la grade de docteur és scientes mathématiques) in 1924; the thesis comittee
consisted of Emile Borel, Arnaud Denjoy and Paul Montel. He received his ha-
bilitation from the Jagiellonian University in 1927, becoming an extraordinary
professor at this University in 1933 and being promoted to ordinary (full)
professor in 1945. On November 6, 1939 he was, together with a large group
of university professors, arrested by Nazi occupation forces in Poland and
deported to a concentration camp. He was released before the end of the
war and was acting at the underground University, teaching and continuing
his research activity. He served as the President of the Polish Mathematical
Society for the term 1957-1959, he was a member of the Polish Academy of
Arts and Sciences and a member of the Polish Academy of Sciences. In 1967
he received the distinction of the honorary degree, that is the title of “doctor
honoris causa” from the Jagiellonian University and the honorary membership
of the Polish Mathematical Society.
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Professor Tadeusz Wazewski died on September 5, 1972. The Polish Math-
ematical Society established a prize named after him.

First papers of Wazewski concerned some topological problems. For in-
stance, his Ph. D. thesis [1] and habilitation dissertation [2] deal with con-
nected continua not containing simple closed curves and with rectifiable con-
tinua, respectively.

Although Wazewski changed his major interest becaming an outstanding
analyst, he never cut his ties with topology completely. Moreover, as it is
well known, especially to all participants of this conference, some beautiful
applications of topological methods permitted him to formulate and prove the
famous Retract Theorem, which was the start point for future applications of
advanced methods of algebraic topology in the theory of differential equations
and general dynamical systems.

However, before the Retract Theorem was presented, Tadeusz Wazewski
obtained — among others — important results concerning the existence and
uniqueness of solutions of Cauchy problems for the first order partial differ-
ential equations, as well as theorems giving certain sharp estimations of do-
mains of the existence of such solutions (see for instance [3]-[10]). Wazewski
proved fundamental theorems on differential inequalities (see the paper [11]
published after the war, but containing some results obtained during the war);
these results inspired several other authors, among them Jacek Szarski, who
summarized in some sense the theory in his book [21].

In the thirties S.K. Zaremba (the son of Stanistaw Zaremba, who was the
teacher of Wazewski) in Krakéw and A. Marchaud in Paris considered (in-
dependently) generalizations of differential equations, called now differential
inclusions (they used another terminology). Wazewski observed that the the-
ory proposed by S.K. Zaremba and A. Marchaud can be applied — almost
without any essential changes — to the optimal control theory, and developed
this idea fruitfully. There are several papers written by Wazewski about that;
we refer to one of them (as an example and a source for further references) [12].

Ordinary differential equations were subjects of several papers of Wazewski,
mainly (but not only) in the context of the qualitative aspects of the theory.
His observations on the method of successive approximations in several ver-
sions are very important.

Some important results concerning the “asymptotic coincidence” (the ter-
minology of Wazewski) were proved in [13] and [14].

It is impossible to present here, in a brief introduction, all results of
Wazewski, even all major results cannot be presented.

So I would like to close this collection of selected results of Wazewski by
coming back to the Wazewski Retract Theorem and the Wazewski Topological
Method. It would be superfluous to formulate them here and go into details.
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So I will limit myself to cite only an opinion of Solomon Lefschetz, who said
in 1961 that the retract method of Wazewski is one of the most important
results in the theory of differential equations obtained after the World War
IT; (see [19]). Let us observe that Lefschetz did not know at that time (in
1961) how fruitful and stimulating this method would be for deep applications
of really advanced methods of algebraic topology in differential equations and
dynamical systems. There are several papers written by Wazewski on that
subject; four of them are referred: [15]-[18].

Tadeusz Wazewski was a great scientist He was also an outstanding teacher.
He created around himself a group called the Krakéw School of Differential
Equations. There are 20 professors among his students. The late Jacek Szarski
said in 1973 on the occasion of a special session devoted to the memory of his
Master (and the Master of several of us being here in this hall): “Tadeusz
Wazewski combined his own research with an intensive activity of teaching
young mathematicians. He could discover mathematical talents even among
first year students. Due to his very special didactic quality he was able to
stimulate interest of his students... The question of didactics and methodology
were always close to his heart and he devoted much attention and effort to these
questions. The whole of his life is an example that research and teaching are
strongly connected and should not be separated artificially” (see [19] and [20]).

References are added while adapting to this publications.

References

A. Papers of Tadeusz Wazewski referred in the article.

1. Tadeusz Wasewski, Sur le courbes de Jordan ne renfermant aucune courbe simple
fermée de Jordan, These présenté & la Faculté de Sciences de I'Université de Paris
No 135(9123); simultaneously:, Ann. Soc. Polon. Math. 2 (1923), 40-170.

, Kontinua prostowalne w zwigzku z funkcjami i odwzorowaniami cigglymi [Rec-

tifiable continua in connection with absolutely continuous functions and mappings],

Dodatek do Rocznika Pol. Tow. Mat. [Annex to the Ann. Soc. Polon Math.] (1927),

9-49.

, Sur lunicité et limitation des intégrales des équations auz dérivées partielles
du premier ordre, Atti Accad. Naz. dei Lincei Rend. 18 (1933), 372-376.

, Sur la domain d’ezistence des intégrales de I’équation auz dérivées partielles
du premier ordre, Ann. Soc. Polon. Math. 13 (1934), 1-9.

, Sur Uéquation auz dérivées partielles du premier ordre essenticllement non-
linéaire, Ann. Soc. Polon. Math. 13 (1934), 10-12.

, Sur lapprécciation du domain d’ezistence des intégrales de l’équation auz
dérivées partielles du premier ordre, Ann. Soc. Polon. Math. 14 (1935), 149-177.

, Sur Uunicité et la limitation des intégrales de certain systémes d’équations auz
dérivées partielles du premier ordre, Ann. Mat. Pura Appl. Ser.IV. 15 (1937), 155-158.
, Sur le probléme de Cauchy rélatif & un systéme d’équations auz dérivées par-
tielles, Ann. Soc. Polon. Math. 15 (1936), 101-127.




14

, Uber die Bedingungen der Ezistenz der Integrale pertieller Differentialgleichun-
gen erster Ordnung, Math. Z. 43 (1936), 522-532.

, Sur un probléme de caractére intégral relatif a ’équation g—; + Q(z, y)g—; =0,
Mathematica {Cluj} 8 (1933), 103-116.

, Systémes des équations et des inégalites différentielles ordinaires auzr deuz-
iémes membres monotones et leur applications, Ann. Soc. Polon. Math. 23 (1950),
112-166.

, On an optimal control problem (in connection with the theory of orientor
fields of A. Marchaud and S. K. Zaremba), Differential Equations and Applications,
Proceedings of the Conference held in Prague in September 1962, Praha, 1963, pp. 229-
242.

10.

11.

12.

13. , O koincydencji asympotycznej catek dwdch uktadéw réwnan réiniczkowych

(Sur la coincidence asymptotique des intégrales de deuz systémes d’équations différe-

tielles), Bull. Acad. Polon. Sci. Lettres, Cl. Sci. Math. et Nat., Sér. A (Math) (1949),

147-150.

, Sur certain conditions de coincidence asymptotique des intégrales de deux

systémes d’équations différentielles, Compte Rendus Soc. Sci. Lettr. de Varsovie, CLIII

42 (1949), 198-203.

, Sur un principe topologique de Uezamen de lallure asymptotique des intégrales

des équations différentiales ordinaires, Ann. Soc. Polon. Math. 20 (1947), 279-313.

, Sur les intégrales asymptotiques des équations différentiales ordinaires, Compte

Rendus Soc. Sci. Lettr. de Varsovie, CLIII (1947), 38-42, [22.111.1947].

, Une méthode topologique de l’ezamen du phénoméne asymptotique relativement

auz équations différentiales ordinaires, Atti Accad. Naz. Lincei Rend., Cl. Sci. fisiche,

mat. et nat., Ser.VIII vol. III (1947), 210-215.

, Sur une méthode topologique de l’ezamen de ’allure asymptotique des intégrales
des équations différentiales, Proceedings of the International Congress of Mathemati-
cians 1954, vol. 3, 1956, pp. 5-14.

B. Other references.

19. Olech C., Pelczar A., Szmydt Z., Tadeusz Wazewski, Tadeusz Wazewski, Selected Pa-
pers, PWN, Warszawa, 1990.

20. Olech C., Szarski J., Szmydt Z., Tadeusz Wazewski, Ann. Polon. Math. 29 (1964), 1-13.

21. Szarski J., Differential Inequalities, PWN, Warszawa, first ed. 1965, second ed. 1967.

14.

15.

16.

17.

18.

Presented July 17, 1996
Institute of Mathematics
Jagiellonian University
Reymonta 4
PL-30-059 Krakéw

e-mail: pelczar@im.uj.edu.pl



