
Circulations of US geometric knowledge by mathematical
journals from USA to foreign coutries:

E. J. Wilczynski and the US school of Projective Differential
Geometry between 1900 and 1923

Samson Duran
GHDSO – Paris-Sud University

CIRMATH Americas – 27-30 May 2018
University of Virginia



Introduction

E. P. Lane about Wilczynski in his biographical memoir dated from 1933 :



1. E. J. Wilczynski : a privileged actor in US mathematics.

2. The American school of PDG

3. The exchanges in PDG via the journals at the international level

4. Which receptions overseas for this school’s researches ?
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The so-called American school in historiography

1933 - E. P. Lane :

2012 - Ciro Ciliberto and Emma Sallent Del Colombo :

« We cannot dwell on the work made by Wilczynski, who was the
founder of a solid American school on the [PDG] , some of whose
characters we already mentioned above.»

( Enrico Bompiani : The Years in Bologna, in Coen (ed.), Mathematicians in Bologna 1861–1960. )



The American school, a method ?

1923 - Encyklopädie der mathematischen Wissenschaften mit Einschluss
ihrer Anwendungen :
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The Wilczynski’s method of PDG

Wilczynski’s method is based on these steps :

1. First, you find the differential equations whose solutions correspond to
your geometric configuration.

2. Then you have to calculate the condition of integrability for your
differential equations.

3. Finally you calculate some invariants under infinite and continuous groups
of the most general projective transformations on the configuration.

Doing that, you are supposed to have most of the projective proprieties of your
geometric configuration.



The school is roughly Wilczynski and his students

With his rank of (associate then full) professor at the biggest mathematics
department of the country (Chicago), E. J. Wilczynski had the opportunity to
have a lot of students.

Between 1911 and 1925, he had at least 28 students working with him.

Most of them were working with his PDG method.

Some counter-example exists, like G. M. Green who wasn’t a student of
Wilczynski but who was working on DGP and who was one of the most prolific
representant of this method.
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A source to understand the PDG at an international level

1931 - G. Fubini and E. Čech
Introduction à la géométrie projective différentielle des surfaces
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The situations of publication abroad or by foreign authors in PDG

Number of articles between 1900 and 1923, in the bibliography of PDG by
Fubini and Čech in 1931 :
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29 US american authors published 98 articles in mathematical journals.
19 of these articles are pusblished in foreign journals, it’s 19,4 % .

US american journals pusblished 79 articles, of which 0 by foreigners.
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A dichotomy between the Italian and the American schools

The Italian method in PDG, based on differential invariants rather than
differential equations, has the advantage of being more easily adapted for
hypersurfaces (dimension > 3).

Looking at the references in the articles of the most prolific non-American
authors of PDG (Fubini, Bompiani, Terracini, Demoulin, Guichard, Čech), we
can see that most of them refer to Italian articles, using the Italian method.
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A dichotomy between the Italian and the American schools

Generally, in the non American articles, the references to American articles
are unusual. Non-american articles sometimes cite the principal American
mathematical journals (TAMS, AoM and AJM), but they usually refer to the
same 5 consectutives articles of Wilczynski in the TAMS. His handbook (1906)
is the source most often cited.

Most of references to American articles are there only to indicate that similar
results exists, but found with the American method.

Some of the concepts created by Wilczynski are also used, two of the
particularly : the osculating conics in each points of curves, and the directrix
curves in each point of surfaces.
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A difficult reception for the American school

While Wilczynski began to work early in the 1900s, the American method was
only known in the late 1920s for most of the European mathematicians working
in PDG.

In 1930, J. L. Coolidge explained the lack of circulation between US American
and Italian works :

( Obituary : Corrado Segre, BAMS 2-33-3, 1930 )



A difficult reception for the American school

While Wilczynski began to work early in the 1900s, the American method was
only known in the late 1920s for most of the European mathematicians working
in PDG.

In 1930, J. L. Coolidge explained the lack of circulation between US American
and Italian works :

( Obituary : Corrado Segre, BAMS 2-33-3, 1930 )



A difficult reception for the American school

E. P. Lane, one of the Wilczynski’s students, who was also a student in Italy,
explained (in his preface for his handbook of PDG in 1932) that some journals
were not easily accessible :



Conclusions

The US situation in PDG was very specific : US authors published a lot abroad,
but US journals do not published foreign authors.

Wilczynski had a key role in the establishment of this particular situation.
Because of his privleged situation he had relations with some European
mathematicians and a lot of students, .

He was then able to make his students’ thesis be published in foreign journals,
and made his method known abroad.
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Conclusions

The American school of PDG is characterized by the use of one particular
method, created by Wilczynski, though, almost no mathematicians worked with
it, besides Wilczynski’s students.

In foreign countries, the american method was only known by the late 1910’s,
and it was never used. Only few concepts developped by Wilczynski were.

The use of mathematical journal to study circulation contains a biais. Indeed
we saw the handbook of Wilczynski is one of the most important reference
abroad. More generally, some US actors complained about the difficult
circulation of mathematical journals overseas
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Thank you for your attention !
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