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Innovative research of geometric topology and singularities of differentiable
mappings

SAEKI, Osamu

62,800,000

We established a global and concrete simplification method for
differentiable maps using geometric topology and discovered that 4-dimensional manifolds always have
good structures. We also formulated for the first time the cobordism of maps of manifolds with
boundary, which is significant for creating a new research area. Furthermore, we found that
nonsingular fibers and singular sets are sometimes not linked, and our application of this discovery
to the theory of submersions is a remarkable example of the versatility of the singularity theory.
We have also reformulated the theory of dual flat structures, which is important in information
geometry, so that it can be applied to singular models as well, and has promoted the construction of
next-generation catastrophe theory for applications in various scientific fields.
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DOl
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DOI
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DOI
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Geometric algebra and singularities of ruled and developable surfaces 2020
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Positive flow-spines and contact structures - a short summary 2019
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DOI
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Simplified broken Lefschetz fibrations and trisections of 4-manifolds 2018
Proceedings of the National Academy of Sciences 10894 10900
DOI
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An algebraic description of screw dislocations in SC and BCC crystal lattices 2018

Pacific Journal of Mathematics for Industry
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DOl
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DOI
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S-stable foliations on flow-spines with transverse Reeb flow 2021
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An Extended MMP Algorithm: Wavefront and Cut-Locus on a Convex Polyhedron 2021
International Journal of Computational Geometry and Applications 221 247

DOl
10.1142/50218195922500029




Ishii Atsushi Iwakiri Masahide Kamada Seiichi Kim Jieon Matsuzaki Shosaku Oshiro Kanako

301

Cocycles of G-Alexander biquandles and G-Alexander multiple conjugation biquandles

2021

Topology and its Applications

107512 107512

DOl
10.1016/j . topol .2020.107512

Kamada Seiichi

301

Tensor products of quandles and 1-handles attached to surface-links
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3rd Pan Pacific International Conference on Topology and Application
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Reeb graphs of smooth functions on manifolds

2019




0. Saeki

Data visualization using differential topology

2019 International Joint Conference on Al & Data Science: Mathematics and Applications
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Manifolds admitting fold-cusp maps of certain restricted indices
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Unlinking singular loci from regular fibers and its application to submersions
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Multiple point formulas revisited
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A short proof for tc(K)=4
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Two-dimensional braids, their graphical description and application to knot theory
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4-Dimensional Topology
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Quandle colorings of knot diagrams with cut points

2018
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2019 Winter TAPU Workshop on Knot Theory and Related Topics
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Indefinite fibrations on differentiable 4-manifolds
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A Vassiliev type invariant of order one for stable maps of 3-manifolds into surfaces
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Geometric and Algebraic Singularity Theory, Bedlewo, Poland
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Doodles on surfaces

Self-distributive system and quandle (co)homology theory in algebra and low-dimensional topology , Kolon Seacloud Hotel,

2017

S. Kamada

Doodles on surfaces

The 4th Russian-Chinese Conference on Knot Theory and Related Topics , Bauman Moscow State Technical University, Moscow,
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Multiplication of surface-links

The 13th East Asian School of Knots and Related Topics KAIST Daejon, Korea
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On embedded/immersed surfaces in 4-space, their braid presentations and multiplications

Knotted Embeddings in Dimensions 3 and 4 , CIRM, Marseille, France
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2nd Pan Pacific International Conference on Topology and Application (Algebraic Topology Session)
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2018

2017

Norio lwase

Topological complexity from fibrewise view point
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Simplifying broken Lefschetz fibrations and trisections of 4-manifolds
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Knots through web, ICTS
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On knotted surfaces as vanishing sets of polynomials

2020
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On doodles and commutator identities
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On chart descriptions of branched coverings, surface foldings and braided surface

The First Korean-Russian Conference on Knot theory and Related Topics
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Applied Singularity Theory -- an updated new catastrophe theory

International Symposium on Big-Data, Cybersecurity and loT (Online)
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Data Visualization using Differential Topology
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Round fold maps on 3-manifolds
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Quick Survey of Reeb Spaces in Topology and Visualization
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Reeb diagram and visualization of monodromy

Fiber Topology Meets Applications 2
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Round fold maps of n-dimensional manifolds into (n-1)-dimensional Euclidean space
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The 16th East Asian Conference on Geometric Topology

2021

Seiichi Kamada
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Multiple point formulas revisited
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2017

On transversality lemmas

2017

On diagrams of simplified trisections and mapping class groups

2017

Dominik Wrazidlo

Detecting exotic spheres via fold maps

2017




Planar portraits of manifolds associated with the cones and the I-products of the nets of handle decompositions

2017

Shunsuke Ichiki

Generic linear perturbations

SINGULARITIES IN GENERIC GEOMETRY AND ITS APPLICATIONS: VALENCIA V

2017

Yutaro Kabata

Classification of jets of ruled surfaces in 3-space

SINGULARITIES IN GENERIC GEOMETRY AND ITS APPLICATIONS: VALENCIA V

2017

64

2017




Generic linear perturbations

64

2017

Yutaro Kabata

Classification of jets of surfaces in projective 3-space and applications

Geometric and Algebraic Singularity Theory

2017

Takahiro Yamamoto

Singular fibers of manifold pairs

Geometric and Algebraic Singularity Theory

2017

Toru Ohmoto

Goo Ishikawa"s works and life

Geometric and Algebraic Singularity Theory

2017




Takashi Nishimura

Self-dual Wulff shapes and spherical convex bodies of constant width ¥pi/2

Geometric and Algebraic Singularity Theory

2017

Dominik Wrazidlo

Intersection Spaces and Poincare Duality

2018

Apparent contours of stable maps of surfaces with boundary

2018

Projections of spheres

2018




Dominik Wrazidlo

The Milnor 7-sphere does not admit a special generic map into R"3

15th International Workshop on Real and Complex Singularities

2018

Naohiko Kasuya

Knots and links of complex tangents

The 5th Franco-Japanese-Vietnamese Symposium on Singularities

2017

Topological invariants for map germs of manifolds with boundary into the plane

2019

Anti-orthotomics of frontals

2019




2019

2019

Takahiro Yamamoto

Topological invariants of maps germs of manifolds with boundary into the plane

Singularity Theory and its Applications in Differential Equations and Differential Geometry

2019

Shunsuke Ichiki

Characterization of generic transversality

Hyperplane arrangements and Japanese Australian workshop on Real and Complex Singularities

2019




On the deformation of the exceptional unimodal singularities

2019

Dominik Wrazidlo

Cobordism of Morse functions, and applications to map germs at boundary points

International Meeting of young researchers in Singularity Theory and related fields

2020

Shunsuke Ichiki

A refinement of transversality theorems

16th International Workshop on Real and Complex Singularities

2020

Kenta Hayano

Stability of non-proper functions

16th International Workshop on Real and Complex Singularities

2020




Dominik Wrazidlo

On the rational homotopy type of intersection spaces

16th International Workshop on Real and Complex Singularities

2020

Hyperplane families creating envelopes

2021

Benoit Guerville-Balle

The loop-linking number of line arrangements

2021

2021




Yutaro Kabata

Local geometry of surfaces at parabolic points

On-demand conference Singularity theory and its applications

2022

persistent homology

2018

Nonexistence of twists and surgeries generating exotic 4-manifolds

Intelligence of Low-dimensional Topology

2018

Knots and links of complex tangents

Intelligence of Low-dimensional Topology

2018




Trivalent graphs and diffeomorphisms of some 4-manifolds

Intelligence of Low-dimensional Topology

2021

Nonexistence of twists and surgeries generating exotic 4-manifolds

2017

Nonexistence of twists and surgeries generating exotic 4-manifolds

2018

Corks and exotic 4-manifolds represented by framed knots

The topology and geometry of low-dimensional manifolds: a celebration of the mathematics of Bob Gompf

2018




Kouichi Yasui

Geometrically simply connected 4-manifolds and stable cohomotopy Seiberg-Witten invariants

Four Dimensional Topology

2018

Kouichi Yasui

Minimal genus functions and smooth structures of 4-manifolds

Knotted surfaces in 4-manifolds

2018

Minimal genus functions and smooth structures of 4-manifolds

19 - 4

2019

Kouichi Yasui

Minimal genus functions and smooth structures of 4-manifolds

Workshop on low-dimensional topology

2019




Kouichi Yasui

Nonexistence of twists and surgeries generating exotic 4-manifolds

Workshop on low-dimensional topology

2019

Kouichi Yasui

Minimal genus functions and smooth structures of 4-manifolds

Workshop on Lefschetz Pencils and Low dimensional Topology

2019

2019

Smooth 4-manifolds and geometric simple connectivity

2019




Stably exotic 4-manifolds

2019

Kouichi Yasui

Stably exotic 4-manifolds

4-Dimensional Topology and Gauge Theory

2020

Kouichi Yasui

Minimal genus functions and constraints on 4-manifolds

International Workshop on 4-Manifold Theory and Gauge Theory

2020

Embedded surfaces and the simple type conjecture

2020




Stably exotic pairs of closed 4-manifolds and their applications

2021

On the 4-dimensional smooth Smale conjecture

2017

2017

Kontsevich®s characteristic classes for Diff(S"4)

2018

Kenta Hayano

New counterexamples to Stipsicz®s conjecture on fiber-sum indecomposable Lefschetz fibrations

Branched Coverings, Degenerations, and Related Topics

2019




trisection

2020

2021

Dehn twist presentations of finite group actions on oriented surfaces of genus 3

2017

An invitation for the mapping class groups of handlebodies
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2017




Symmetric braids arising from monodromies of branched virtual fibrations of closed 3-manifolds

2017

FPB Arf

2017

2018

Takashi Nishimura

Limit of the Hausdorff distance for one-parameter families of some Wulff shapes

2018

Takashi Nishimura

Jacobian-squared function-germs

Special Session on Real and Complex Singularities Spring Central and Western Joint Sectional Meeting, American Mathematical
Society

2019




Takashi Nishimura

Jacobian-squared function-germs

2019

2018
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2018

2018

122

2019
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2018

Smale ), @

2018

DifF(S™)

2018

2018

Some exotic nontrivial elements of the rational homotopy groups of Diff(S"4)

OIST Geometry, Topology and Dynamics Seminar

2019




Some exotic nontrivial elements of the rational homotopy groups of Diff(§"4) (1), (2)

Branched Coverings, Degenerations, and Related Topics 2019

2019

4 / 4 /4 Kontsevich

ENCOUNTER with MATHEMATICS

2019

Tadayuki Watanabe

Kontsevich®s characteristic classes and diffeomorphisms of the 4-sphere I, 11

Seminaire de topologie, geometrie et algebre, Laboratory of Mathematics Jean Leray, University of Sciences in Nantes

2019

Tadayuki Watanabe

On a 4D analogue of simultaneous normalization of propagators and its applications

Seminaire de topologie, Institut Fourier, Universite Grenoble Alpes

2019




Some exotic nontrivial elements of the rational homotopy groups of Diff(S"4)

2019

Tadayuki Watanabe

Families of diffeomorphisms of 4-manifolds via graph surgery

Four manifolds: Confluence of high and low dimensions, The Fields Institute, Toronto

2019

Tadayuki Watanabe

Talk 1: Kontsevich"s characteristic classes / Il: Morse theoretic propagator and graph counting formula / I11: Graph surgery
construction of 4-manifold bundles / 1V: Computation of the invariant

HCM Workshop: Automorphisms of Manifolds, Lipschitz lecture hall, Mathematics Center, Bonn

2019

Tadayuki Watanabe

Families of diffeomorphisms of 4-manifolds via graph surgery

Workshop on 4-manifolds, Max Planck Institute for Mathematics, Bonn

2019




Tadayuki Watanabe

Families of diffeomorphisms of 4-manifolds via graph surgery

Spaces of Embeddings: Connections and Applications, BIRS, Banff

2019

Tadayuki Watanabe

Some exotic nontrivial elements of the rational homotopy groups of Diff(S"4)

Topology Seminar, University of Oregon

2019

Tadayuki Watanabe

Families of diffeomorphisms of 4-manifolds via graph surgery I, 11

Symplectic Geometry Seminar, Stanford University

2019

Theta-graph and diffeomorphisms of some 4-manifolds

"20, online

2020




Theta-graph and 4-dimensional light bulb problem

20, online

2020

Tadayuki Watanabe

Result in dimension 4

Seminar "Configuration space integrals and diffeomorphisms™ (Muenster), online

2021

Tadayuki Watanabe

Trivalent graphs and diffeomorphisms of disks

Algebraic Topology Seminar (Princeton), online

2021

Tadayuki Watanabe

Trivalent graphs and diffeomorphisms of some 4-manifolds

Gauge Theory Virtual, online

2021




Theta graph and diffeomorphisms of some 4-manifolds

, online ( )

2021

Tadayuki Watanabe

Claspers and barbells in 4-manifolds

2021 Georgia Topology Conference, online (University of Georgia)

2021

Explicit construction of a smooth function whose Reeb graph is a given graph

2019
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Pierluigi Cesana

2017

148

B. Anderssen, P. Broadbridge, Y. Fukumoto, N. Kamiyama, Y. Mizoguchi, K. Polthier, and O. 2017
Saeki
Springer 176
The Role and Importance of Mathematics in Innovation, Proceedings of the Forum “ Math-for-
Industry” 2015, Mathematics for Industry, Vol. 25
2019
167
2020

184




Daisuke Sakurai, Shigeo Takahashi, Naoki Hamada, Osamu Saeki, Hamish Carr, Takahiro Yamamoto 2021
101
Fiber Topology Meets Applications
2021
206
1
Masaharu Ishikawa and Shoji Yokura (Editors-in-Chief) 2020
World Scientific 312
Singularities --Kagoshima 2017, Proceedings of the 5th Franco-Japanese-Vietnamese Symposium on
Singularities
J. Scott Carter and Seiichi Kamada 2021

American Mathematical Society

365

Diagrammatic Algebra




2022

135

Daisuke Sakurai, Osamu Saeki, Shigeo Takahashi, Hamish Carr, Takahiro Yamamoto, Naoki Hamada 2022
65

Fiber Topology Meets Applications 2

Jin Cheng, Xu Dinghua, Osamu Saeki, Tomoyuki Shirai 2022

Springer Singapore 179

Proceedings of the Forum "Math-for-Industry"” 2018 --Big Data Analysis, Al, Fintech, Math in
Finances and Economics

Saeki Laboratory
https://imi.kyushu-u.ac.jp/~saeki/index.html

https://imi.kyushu-u.ac.jp/~saeki/index-j.html
(Hisaaki Endo)
http://www.math.titech.ac.jp/~endo/index.html




(Ohmoto Toru)

(20264400) (10101)

(Kamada Seiichi)

(60254380) (14401)
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31
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(Kitazawa Naoki)

(17102)
(Benoit Guerville-Balle)

(17102)
(Kabata Yutaro)
(Ichiki Shunsuke)
(Hayano Kenta)
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(Takata Toshie)
(40253398) (17102)
(Nishimura Takashi)
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(Hirose Susumu)
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(Kawashima Masayuki)

(10632466) (35302)
(Takase Masamichi)

(30447718) (32629)
(Yasui Kouichi)

(70547009) (14401)
(Matsumoto Yukio)

(20011637) (32606)
(Kasuya Naohiko)

(70757765) (34304)
(Watanabe Tadayuki)

(70467447) (15201)
(Yamamoto Takahiro)

(60435972) (12604)
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Forum “ Math-for-Industry”

2019

2019

2019




Lefschetz Pencils and Low dimensional Topology 2019 2019

The 6th Franco-Japanese-Vietnamese Symposium on Singularities 2018 2018
Four Dimensional Topology 2018 2018
The 14th East Asian Conference on Geometric Topology 2019 2019
The 14th Kagoshima Algebra-Analysis-Geometry Seminar 2019 2019
The 5th Franco-Japanese-Vietnamese Symposium on Singularities, Kagoshima 2017 2017
University

The 13th East Asian School of Knots and Related Topics, KAIST, Daejon, Korea 2017 2017
Geometric and Algebraic Singularity Theory, Bedlewo, Poland 2017 2017
Forum “Math-for-Industry" 2017, University of Hawaii at Manoa, Hawaii, United 2017 2017

States of America

Forum “Math-for-Industry" 2021, Mathematics for Digital Economy 2021 2021

Branched Coverings, Degenerations, and Related Topics 2022 2022 2022

Forum “ Math-for-Industry” 2018 2018 2018
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California State University

University of South Alabama

Universidade Federal da
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Universite Nice Sophia
Antipolis

Aberdeen University of Leeds
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Polish Academy of Sciences Warsaw University of
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Pusan National University
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