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Study of Mirror Symmetry of Singularities
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Dubrovin

Based on the idea of Mirror Symmetry which interchanges the role of algebra and
geometry, three kinds of flat structures (Frobenius structures) are associated to algebra, representation
theory and geometry. For cusp singularities, we show the classical mirror symmetry, an isomorphism of the
flat structure for algebra and geometry. We also show, by period mappings of the primitive form, an
isomorphism of the flat structures for algebra and representation theory. Moreover, together with
Homological Mirror Symmetry, the Dubrovin®s conjecture holds for orbifold projective lines associated to
rational polyhedral groups.




7,555 -

80
(Matrix Factorization)

Orlov

Seidel
Seidel Efimov

Brieskorn

€Y)

@

®

€Y)

exponent

Steenbrink



@

®

Dubrovin

Artin

Artin

13
W. Ebeling, S. M. Gusein-Zade, A.
Takahashi, Orbifold E-functions of
dual invertible polynomials, Journal
of Geometry and Physics, )
doi:10.1016/j -geomphys.2016.03.026,

Y. Shiraishi, A. Takahashi, K. Wada, On
Weyl  Groups and Artin  Groups
Associated to Orbifold Projective
Lines, Journal of Algebra, 453, (2016)
249-290,

doi:10.1016/j -jalgebra.2015.12.016

Y. Shiraishi, A. Takahashi, On the

Frobenius Manifolds for Cusp
Singularities, Advances in
Mathematics, 273 (2015), 485-522,

doi:10.1016/j .aim.2014.12.019,

Y. Ishibashi, Y. Shiraishi, A.
Takahashi, A Uniqueness Theorem for
Frobenius Manifolds and
Gromov--Witten Theory for Orbifold
Projective Lines, J. Reine Angew.
Math., 702, (2015), 143-171, doi:
10.1515/crelle-2013-0030,

A. Basalaev, A. Takahashi, On rational
Frobenius Manifolds of rank three with
symmetries, Journal of Geometry and
Physics, 84, (2014), 73-86, doi:
10.1016/j .geomphys.2014.05.030,

W. Ebeling, A. Takahashi, A geometric
definition of Gabrielov numbers,
Revista Matematica Complutense, 27,
(2014), 447-460, doi:
10.1007/s13163-013-0139-x,

A. Takahashi,

, 1918, (2014), 1-17,

K. Iwaki and A. Takahashi, Stokes
matrices for the quantum cohomologies
of a class of orbifold projective lines,
Journal of Mathematical Physics, 54,
(2013), 101701, doi:
10.1063/1.4823483,

W. Ebeling, A. Takahashi, Variance of
the spectra of orbifold
Landau-Ginzburg models, Mathematical
Research Letters, 20, (2013), 51-65,
doi: 10.4310/MRL.2013.v20.nl.a6,

A. Takahashi, Mirror symmetry between
orbifold projective lines and cusp
singularities, Advanced Studies of
Pure Mathematics, 66, (2013), 257-282,

A. Takahashi, Algebra and Geometry of
LG Orbifolds for Invertible
Polynomials in Three \Variables,
Oberwolfach Reports, 44/2013, (2013),
41-44, doi:10.4171/0WR/2013/44,

A. Takahashi, Mirror symmetry and
strange duality for weighted
homogeneous polynomials, 44
(2012), 196-207,

A. Takahashi, Mirror symmetry between
orbifold projective lines and cusp
singularities, Obelwolfach Reports,



23/2012, (2012), 9-11,
doi:10.4171/0WR/2012/23,

28
A. Takahashi, On the categorical
entropy and the topological entropy,
Oberseminar algebraic and algebraic
geometry, (Leibniz University
Hannover, GERMANY), 2016 1 27
A. Takahashi, From Calabi-Yau dg
categories to Frobenius manifolds via
primitive forms, String field theory
of the B-model, (IBS-CGP, KOREA), 2016
1 9
A. Takahashi, On orbifold Jacobian
Algebras for Invertible Polynomials,
The 10-th Anniversary Tokyo-Seoul
Conference in Mathematics -Algebraic /
Arithmetic / Complex Geometry,
2015 12 3

A. Takahashi, Introduction to the
mirror symmetry between weighted
projective lines and cusp
singularities, Preprojective Algebras
Interacting  with Singularities,
Cohen-Macaulay Modules and Weighted
projective Spaces, (Casa Matematica
Oaxaca, MEXICO), 2015 10 4
A. Takahashi, From Calabi-Yau dg
categories to Frobenius manifolds via
primitive  forms,Categorical and
analytic invariants in Algebraic
geometry 1, (Steklov Mathematical
Institute, RUSSIA), 2015 9 17
A. Takahashi, Mirror Symmetry for
Orbifold Projective Lines, ,
(Seoul National University, KOREA),
2015 4 14 15 16
A. Takahashi, Mirror symmetry for
orbifold projective lines and extended
cuspidal Weyl group, Geometry from
stability conditions, (University of
Warwick, UK), 2015 2 17
A. Takahashi, Orbifold projective
lines and extended cuspidal Weyl group,
Workshop on B-model aspects of
Gromov-Witten Theory, (University of
Michigan, USA), 2014 3 6
A. Takahashi, On the classical mirror
symmetry of orbifold projective lines,
RIMS ,

, 2013 12 24

A. Takahashi, Weyl Groups and Artin
Groups  Associated to  Weighted
Projective Lines, Representations of
Finite Dimensional Algebras Seminar at
Bielefeld, (Universitat Bielefeld,
GERMANY), 2013 12 11

A. Takahashi, Weyl Groups and Artin
Groups  Associated to  Weighted
Projective Lines, Perspectives of
Representation Theory of Algebras,

, 2013 11

15 .

A. Takahashi, Algebra and Geometry of
LG orbifolds for invertible
polynomials in three variables, Matrix
Factorizations in Algebra, Geometry,
and Physics, (Mathematisches
Forschungsinstitut Oberwolfach
Schwarzwald, GERMANY), 2013 9 5

A. Takahashi, Mirror symmetry of
orbifold projective lines and
invariant theory of extended cuspidal
Weyl groups, RIMS workshop

Noncommutative Algebraic Geometry
and Related Topics ,

, 2013 7 2
A. Takahashi, Categories of Matrix
Factorizations for Elliptic

Landau--Ginzburg Orbifolds, Workshop
on Matrix factorizations,
(Universitat Wien, AUSTRIA), 2013 5
14 .

A. Takahashi, Mirror Symmetry of
orbifold projective lines, 4-th
Workshop on  Higher Dimensional
Algebraic Geometry, Taipei, 2013,
(National Taiwan University, ),
2013 3 26

A. Takahashi, From Calabi-Yau dg
categories to Frobenius manifolds via
primitive forms: a work in progress,
UK-JAPAN  MATHEMATICAL  FORUM  on
Algebraic Geometry and Symplectic
Geometry, ,2013 1 27

A. Takahashi, Variance of the spectra
of Orbifold Landau-Ginburg models, The
conference of Mirror Symmetry and
Related Topics, (
, 2012 8 21

A. Takahashi, Classical Mirror
symmetry between orbifold projective
lines and cusp singularities, Workshop
on Geometry and Physics of the
Landau-Ginzburg Model,

, 2012

6 27
A. Takahashi, Classical Mirror
symmetry between orbifold projective
lines and cusp singularities, Linking
representation theory, singularity
theory and non-commutative algebraic
geometry, (Banff International
Research Station, CANADA), 2012 5
11



A. Takahashi, Mirror symmetry between
orbifold projective lines and cusp
singularities, Singularity Theory and
Integrable Systems, (Mathematisches
Forschungsinstitut Oberwolfach
Schwarzwald, GERMANY), 2012 4 23

€Y
TAKAHASHI ATSUSHI

50314290



