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Dynamical approach to the bifurcation of tilings on phyllotactic spiral lattices
and related problems
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Our main subjects are the geometric models of phyllotactic spirals,
including Voronoi tiling on the Archimedean and logarithmic spiral lattices, and circle packing on
logarithmic spiral lattices. We studied parameter dependence of the number of spirals, called
parastichies.

For Archimedean spiral lattices, we obtained a simple and rigorous proof for the monotonicity of
parastichies, quasiperiodicity of the grain boundaries, and the shape limit of the quadrilateral
tiles, by using the continuation of the parameter space.

The logarithmic spiral lattices have a good property like the linear lattices, under a bounded
planar metric. We showed in particular that the bifurcation diagrams of Voronoi tiling and circle

packing are dual.



@)

)

@)

@

o

20
Van lIterson (1907)

3 1 43

6§54 73857 2 7583

1

53 4586
T4 567

1




@

®

*

Farey

8
Yoshikazu Yamagishi and Takamichi Sushida, Archimedean Voronoi spiral tilings,
Journal of Physics A: Mathematical and Theoretical, vol.51, no.4, 2018, 045203.
(30pages) . .
doi: 10.1088/1751-8121/aa%da

FULRD 24 2 2018
pp.91-97. .
http://ww. jssac.org/Editor/Suushiki/index.html
vol.28, no.1 2018 pp.39-53.
doi:10.11540/jsiamt.28.1_39
Takamichi Sushida and Yoshikazu Yamagishi, Geometrical study of phyllotactic
patterns by Bernoulli spiral lattices, Development, Growth and Differentiation,
vol .59, 2017, pp.379-387.
doi:10.1111/dgd.12378

-- RIMS vol.2022 RIMS ( )
2017 pp.170-176.
http://ww.kurims._kyoto-u.ac.jp/~kyodo/kokyuroku/2017 . html
Yoshikazu Yamagishi and Takamichi Sushida, Spiral disk packings, Physica D, vol_345,
2017, pp.1-10. ;
doi:10.1016/]j .physd.2016.12.003
Yoshikazu Yamagishi, Takamichi Sushida and Akio Hizume, Shape limit in Voronoi




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

tilings for Bernoulli spirals, Material Structure in Chemistry, Biology, Physics
and Technology, vol.22, no.5, 2015, p.296.
http://ww.xray.cz/ms/http://www.xray.cz/ms/

Yoshikazu Yamagishi, Takamichi Sushida and Akio Hizume, Voronoi Spiral Tilings,
Nonlinearity, vol.28, 2015, pp.1077-1102.

doi:10.1088/0951-7715/28/4/1077

41
2019 3

15 2019 3

Miu Nodagashira, and Yoshikazu Yamagishi, Closed geodesics on the beading regular
icosahedra, The 10th Japan-Taiwan Joint Workshop for Young Scholars in Applied
Mathematics, Ryukoku University, 2019 2

2018 in
2018 12
2018 12
RIMS
2018 10
2018 9
source unfolding
2018 9
2018 9
2018 9
source unfolding
2018 8
14 2018 3
cut locus 14

2018 3
Koshino Masami, and Yoshikazu Yamagishi, Thislethwaite"s method to the FULRD problem
of Rubik®s cube, The 9th Taiwan-Japan Joint Workshop for Young Scholars in Applied
Mathematics, National Cheng Kung University, Taiwan, 2018 3

2018 2

- FULRD

Thistlethwaite 2017 12
2017 12
RIMS ( )

2017 10

- FULRD
Thistlethwaite 2017 9

2017 9
2017

3

Yoshikazu Yamagishi, Circle packings along logarithmic spiral lattices, The
Taiwan-Japan Joint mini-workshop on Applied Mathematics, Higashi Hiroshima Arts and
Culture Hall Kurara, 2017 3

Takuro Uezono, and Yoshikazu Yamagishi, Spiral circle packing in the cone, The 8th
Taiwan-Japan Joint Workshop for young scholars in applied mathematics, Higashi
Hiroshima Arts and Culture Hall Kurara, 2017 3

Kenta Kishida, and Yoshikazu Yamagishi, Sticky circle packing, The 8th Taiwan-Japan
Joint Workshop for young scholars in applied mathematics, Higashi Hiroshima Arts
and Culture Hall Kurara, 2017 3

Asami Shiota, and Yoshikazu Yamagishi, The FULRD problem of Rubik®s cube, The 8th




26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

o

Taiwan-Japan Joint Workshop for young scholars in applied mathematics, Higashi
Hiroshima Arts and Culture Hall Kurara, 2017 3

2017 1

2016

12
FULRD
2016 12

Yoshikazu Yamagishi, Bifurcation diagram of disk packings on logarithmic spiral,
International Conference on Mathematical Modeling and Applications, Origami-Based
Modeling and Analysis, , 2016 11
Yuki Murakami, Ryota Yamamoto, and Yoshikazu Yamagishi, Origami loop strip for the
regular tetrahedron, International Conference on Mathematical Modeling and

Applications, Origami-Based Modeling and Analysis, , 2016 11
RIMS
2016 11
-- RIMS
2016 9
2016 9
2015 12

Takamichi Sushida, Akio Hizume, and Yoshikazu Yamagishi, Phyllotactic Voronoi
tilings on Archimedean spiral lattices, International Conference on Mathematical
Modeling and Applications 2015, Self-Organization Modeling and Analysis,

, 2015 10

RIMS 2015 10
2015 9

RIMS 2015
8 .

Yoshikazu Yamagishi, Takamichi Sushida, and Akio Hizume, Shape limit in Voronoi

tilings for Bernoulli spirals, Aperiodic 2015, Brevnov Monastery, Prague, 2015

8

1
Takamichi Sushida, Akio Hizume, and Yoshikazu Yamagishi, Design methods of origami
tessellations for triangular spiral multiple tilings, in: Origami6, I, edited by
Koryo Miura et al., American Mathematical Society, 2015, 241-250.
https://bookstore.ams.org/mbk-95/

Researchmap https://researchmap. jp/read0032542/
ORCID 1D https://orcid.org/0000-0001-5987-5256
vol.11 2018 1

pp.9-10.
https://rec.seta.ryukoku.ac. jp/iag/pamphlet/report/reportll/index.html




@

(SUSHIDA, Takamichi)



