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NOTES FOR WRITING THE RESEARCH REPORT

Please prepare your Research Report in English or Japanese written within three to four pages in

length.

1. Items to be included:
(a) Outline of academic activities Discussions, lecture tour, etc.
(b) Impressions and thoughts on the present state of science in Japan in your field
(c) Comments or suggestions to HUTE, especially concerning this program
(d) Other comments

2. Ifavailable, please attach photographs of yourself taken during your academic activities, such as
experiments, discussions or research trips in Japan.

3. You are required to submit this Research Report within one month of the end of your fellowship
period in Japan through your host researcher.
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Research Report

Purpose of the visit

- Visiting professor Satoshi KOIKE at Hyogo University of Teachers Education.

- Participation to : Symposium on Singularity theory of differential maps
at RIMS (Reaserch Institut for Mathematical Sciences) Kyoto University.
From December 6th, 2016 to December 9th, 2016

Description of the work carried out during the visit:

A) Symposium on Singularity theory of differential maps
at RIMS (Reaserch Institut for Mathematical Sciences) Kyoto University.

Atthis conference, I gave atalk and had the opportunity to exchange and discuss mathematics with some ofthe
expert in singularity theory. My talk held on the 8" of December 2016.

The purpose of this talk is to give a presentation of the new ideas in the theory of efficienty and determinacy for
non-isolated singularity, I have developed with Professor Satoshi Koike during the last two years. More details
will be given below in the reaserch paragraph.

B) Colloquium talks to graduate students:
I gave two lectures in the colloquium of the University: the first lecture held on Wednesday 26 October and the
second one on Wednesday 2 November.

1) The title of the first lecture: ' Polynomial equations: real solutions "'

Abstract:

Orne of the fundamental problems in mathematics and its applications is that of solving potynomial equations.
The Polynomial equations arise in many mathematical models in science and engineering, In such applications
one is typically interested in solutions over the real numbers instead of the complex numbsers,

This study of real roots of polynomial systems is considerably more difficult than the study of complex roots.
‘While the number of complex roots of a univariate polynomial is typically equal to its degree ( fundamental
theorem of algebra), the number of real roots is severely constrained by the number of terms and the signs of its
coeflicients

In this talk, I will present some methods that were developed to study the real roots of univariate polynomials
(Descartes' rule, Budan-Fourier,...), which are now standard tools in some applications of

mathematics.

In the second part of the talk, I will discuss how in many variables the systems that arise naturally typically possess
some geometric or combinatorial structure that may be exploited to study their solutions

(Bezout, Berstein, Khovanski,. . ..).

2) The title of the second lecture: ' Introduction to singularity theory and it’s applications "'
3




Abstract:

The study of singularities is a central topic in almost all areas of mathematics.

A singularity refers to a point where the nice structure breaks down.

for example, for a geometric space, a singularity means a point at where the space fails to have a manifold structure
(smooth structure). The total classification of singularities is a difficult question.

The singularity theory gives a rigorous body of mathematics which enables us to study phenomena which re-
occur in many situations.

In this talk, T will start by introducing the notion of singularity for functions and curves, and the algebraic and
analytic tools to study it.

Then I'll then discuss some it's applications like in robotics, computer vision, like recovery of shape fiom profiles
(outlines, apparent contours), the singularities here are those which arise from projection of a surface into a view
plane.

C) Research

During my stay, we have extended and finished a work we started with Satoshi KOIKE two years ago.

This work whose aimed to establish a generalization, to the non-isolated singularities, of results contained in a
paper we have published some years ago in the joumal “ Topology”.

This last mentioned work was conceming the relations between the Kuo condition and an inequality of Thom’s
type, and it’s consequences to the theory of Topological sufficiency and determinacy of mappings.

The generalization to the non-isolated singularities, we have accomplished, is not strait forward, , we had to face
many other problems, like the corresponding notions of the so called “jet extensions” and their realisations (
depending on the geometry of their singularities). This has to be clarified before any attempt of extension to this
case of the previous results.

The next challenge was to find in each case: topological-sufficienty, variety-sufficienty, etc. .. ,

the right condition which characterize such propetties.

'We have overcome all this problems, and end up with, in my opinion, an instructive and rich theory.

This paper, of about forty pages, will be submitted to publication.

Impressions and thoughts on the present state of science in Japan in your field

My field singularity theory and its applications, my research are in singularity and topology of functions, maps,
spaces; and stratification theory.

My overall impression is that the research in both theory and the applications of singularity theory, is as good if
not better than similar research at major Universities in Europe or the US.

Collegial ties among Japanese researchers are remarkably broad and strong. generously shared by my Japanese
colleagues. There is an extraordinary level of cooperation in the research endeavor in Japan generally, and this is
further promoted by governmental suppott in the form of grants and fellowships.

(c) Comments or suggestions to HUTE, especially concerning this program

The Fellowship program is extremely useful and fruitful. T am impressed by the rapidity of the positive reaction of
the HUTE administration to my fellowship application and the help they provided to me. All my gratitude goes
to them.

The greater cultural awareness that the Fellowship Program promotes is valuable and cannot be understated. The
intellectual intensity, rigor, enthusiasm, and worik ethic of Japanese mathematicians and in general Japanese
scientists, are extraordinary, and it is infectious to the visitor. The benefits to the foreign scholar of a personal visit
greatty outweigh those that might be achieved using simply long-distance written, voice or electronic
communication.

(d) Other comments
Thank you very much for vour support.




