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Geometric studies on singularity of non-linear phenomena
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In this research project we have shown that Lagrangian equivalence among
Lagrangian submanifold germs and a certain equivalence relation among the corresponding graph-like
wave fronts are the same. Applications of this result include the classical differential geometry,
the geometry of the space-time, the differential geometry of singular surfaces and mappings, and so
on. On the other hand, a new application of singularity theory to quantum mechanics is also
discovered in this research project.



100

(@)
(b)

@)

(b)

(b)
(b)

Romero Fuster

1974

Darboux

Wassermann

Janich



G-

Tougeron

Romero
Fuster

17

d Goo Ishikawa, Tatsuya Yamashita,
Singularities of tangent surfaces to
directed curves, Topoloegy and its
Appliations, , 234, 2018, 198—208
DOI:10.1016/.topol.2017.11.018
@ dJ. L. Deolindo-Silva, Y. Kabata, T.
Ohmoto, Binary differential equations at
parabolic and wumbilical points for
2-parameter families of surfaces, Topology
and its Applications, , 234, 2018,
457—473
DOI:10.1016/.topol.2017.11.014
@3  Luciana Martins, Kentaro Saji,
Geoemtry of cuspidal edges with boundary,
Topology and its Applications, , 234,
2018, 209—219
DOI:10.1016/.topol.2017.11.024
@& Hiroshi Teramoto, Kenji Kondo,
Shyuichi Izumiya, Mikito Toda, Tamiki
Komatsuzaki, Classification of
Hamiltonian in neighbourhoods of band
crossings in terms of the theory of
singularities, Journal of Mathematical
Physics, , 58, 2017,
073502-1—073502-31,
DOI: 10.1063/1.4991662
@& Tomonori Fukudanaga, Masatomo
Takahashi, Existence conditions of framed
curves for smooth curves, dJournal of
Geoemtry, , 108, 2017, 763—774
DOI : 10.1007/s00022-017-0371-5
@  Shyuichi Izumiva, Kentaro Saji,
Nobuko Takeuchi, Flat surfaces along
cuspidal edges, Journal of Singularity,

, 16,2017, 73—100
DOI:10.5427/3sing.2017.16¢
a Noriaki Ito, Shyuichi Izumiya,
Lorennzian Darboux images of curves in
Minkowski 3-space, Int. J. Geom.Methods
Mod. Phy., , 13, 2016,
1650066-1—1650066-19
DOI:10.1142/S0219887816500663
e} Shyuichi Izumiya, Geometric




interpretation of Lagrangian equivalence,
Canad. Math. Bull,, , b9, 2016,
806—812

DOI: 10.4153/CMB-2016-056-2

@® Toru Ohmoto, Singularities of maps
and characteristic classes, Adv. Stud. Pure
Math., , 68,2016, 191—265
http://mathsoc.jp/publication/ASPM/conten
ts/CFM68.pdf

@®0 Goo Ishikawa, Yosinori Machida,
Masatomo Takahashi, Singularities of
tangent surfaces in Cartan’s split Ge
geoemtry, Asian J. Math., , 20, 2016,
353—382
DOI:10.4310/AJM.2016v20.n2.a6

Q1 Shun’ichi Honda, Masatomo
Takahashi, Framed curves 1in the
Euclidean space, Adv. Geom., , 16,

2016, 265—276
DOI : 10.1515/advgeom-2015-0035
@2 T. Abe, M. B. Michaek, T. Hoge, H.

Terao, The freedess of ideal
subarrangements of Weyle arrangements,
J, Eur. Math.Soc., , 18, 2016,
1339—1348

DOI:10.4171/JEMS/615

®3 Shyuichi Izumiva, Lightlike
hypersurfaces along spacelike
submanifolds in anti-de Sitter space, J. of
Math.Phys., , 56, 2015,

112502-1—112502-29
DOI:10.1063/1.4936148
@®4 K. Saji, H. Yildirim, Legendrian dual
surfaces in hyperbolic 3-space, Ann. Polon.
Math., , 115, 2015, 241—261
DOI: 10.4064/ap115-3-4
®5 Takuro Abe, Hiroaki Terao, Simple
root bases for Shi arrangements, Journal of
Algebra, , 422, 2015, 89—104
DOI:10.1016/.jalgebra.2014.09.011
®  Tomonori Fukunaga, Masatomo
Takahashi, Evolutes of fronts in the
Euclidean plane, Journal of Singularity,

, 10, 2014, 92—107
DOI : 10.5427/jsing.2014.10f
@®7 Shyuichi Izumiya, Takami Sato,
Lightlike hypersurfaces along spacelike
submanifolds in de Sitter space, Journal of
Singularity, , 10, 2014, 157—173
DOI : 105427/3sing2014.10j

8
d Shyuichi Izumiya, G-structures and
soingularities of map-germs, Singularities
in Generic Geometry and its applications:
Valencia V, Mexicocity (Mexico) , 2017
c

a3
A-

@ _Goo Ishikawa, Leibniz complexity of

Nash functions on  differentiations,
Geometric Singularity Theory,
Polish-Japanese Singularity Theory

Working days, Warsaw (Poland), 2015 9
9

& Hiroaki Terao, Ideal Free Theorem

and Saturated Free Filtration of Affine

Weyl Arrangement, Computational

Geometric Topology in Arrangement
Theory, Province (USA),

@ Shyucihi Izumiya, Caustics of world
sheets in Lorenz-Minkowski 3-space, Real
Singularity and Applications,
CIRM-Luminy (France),

& Goo Ishikawa, Affine connections and
singularities of tangent surfaces to space
curves, Singularity theory of differential
maps and its applications,

@  Shyuichi [zumiya, The theory of wave
front propagations and its applications,
Schoold of Singularity Theory, USP, Sao
Paulo University (Brazil),

a

Q@ _S. Izumiya, M. C. Romero Fuster, M. A.
Soares Ruas, F. Tari, World Scientific,
Differential Geoemtry from a Singularity
Theory Viewpoint, 2016, 368

http://researchmap. jp/izumiya/

@
IZUMIYA Shyuichi

80127422

@
OHOMOTO Toru

20264400
(ISHIKWA Goo)

50176161



(SAJI Kentaro)
70451432
(TAKAHASHI Masatomo)
80431302
(TERAO Hiroaki)
90119058
®
TONEGAWA Yoshihiro
80296748
(ONO Kaoru)
20204232
UMEHARA Masaki
90193945
(KOIKE Shigeaki)

90205295



