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Preface

This volume of proceedings contains the peer-reviewed papers presented during the
18th Japan Conference on Discrete and Computational Geometry and Graphs
(JCDCG? 2015). JCDCG? 2015 was held at Kyoto University, Kyoto, Japan, during
September 14-16, 2015.

This volume is dedicated to Prof. Naoki Katoh (Fig. 1) for his retirement from
Kyoto University and for his new journey to Kwansei Gakuin University. Professor
Katoh obtained his Bachelor, Master, and Doctor of Engineering degrees from Kyoto
University, in 1973, 1975, and 1981, respectively. He was first employed by Kobe
University of Commerce as a lecturer in 1981, and then became Associate Professor
and (Full) Professor before he went back to his alma mater in 1997. At Kyoto
University, he entered and worked as a professor at the Department of Architecture and
Architectural Engineering, Faculty of Engineering. After 18 years of dedication, he
retired from Kyoto University and moved to the Department of Informatics, Faculty of
Science and Technology at Kwansei Gakuin University where he is now a professor.
Professor Katoh has written 137 refereed academic papers in highly competitive
journals, such as J. ACM, SIAM J. Comput., SIAM J. Discrete Math., Discrete &
Comput. Geometry, and Combinatorica. Moreover, he has 94 peer-reviewed papers in
various international conference proceedings, which includes STOC, FOCS, SODA,
and SoCG. His diverse research output includes operations research, combinatorial
optimization, discrete algorithms, computational geometry, etc. His contributions to the
aforementioned areas are undoubtedly outstanding and relevant. Thus, it is with great
pleasure that we celebrate his move by dedicating these proceedings to him.

Fig. 1. Professor Naoki Katoh

The previous JCDCG? conferences were held in Tokyo as JCDCG (Japan Conference
on Discrete and Computational Geometry) in 1997, 1998, 1999, 2000, 2002, 2004,
2006, and 2011 and as JCDCG? (Japan Conference on Discrete and Computational
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Geometry and Graphs) in 2013 and 2014; in Kyoto as KyotoCGGT (Kyoto Interna-
tional Conference on Computational Geometry and Graph Theory) in 2007; and in
Kanazawa as JCCGG (Japan Conference on Computational Geometry and Graphs) in
2009. Other conferences in this series were also held in the Philippines (2001),
Indonesia (2003), China (2005, 2010), and Thailand (2012). The proceedings of these
conferences were published by Springer as a part of the LNCS series in volumes 1763,
2098, 2866, 3330, 3742, 4381, 4535, 7033, 8296, and 8845. The proceedings of the
fifth and 12th conferences (2001 and 2009) were published by Springer as special
issues of the journal Graphs and Combinatorics, Vol. 18, No. 4, 2002 and Vol. 27,
No. 3, 2011.

JCDCG? 2015 received 64 proposals for oral presentations, 60 of which were
accepted, and only 25 of these papers are published in these proceedings after careful
scrutiny and strict review procedures.

The organizers of JCDCG? 2015 express deep appreciation to the invited speakers,
John Tacono, Toshihide Ibaraki, Janos Pach, David Rappaport, and Takeshi Tokuyama,
for their invaluable contributed talks. It is also appropriate to record the organizers’
gratitude to the conference secretariat, to all the speakers, and to each participant. This
conference was a success because of all of you.

July 2016 Jin Akiyama
Hiro Ito

Toshinori Sakai

Yushi Uno



Conference Chair

Naoki Katoh

Program Committee

David Avis

Erik D. Demaine
Rudolf Fleischer
Takashi Horiyama
Hiro Ito

David Kirkpatrick
Matias Korman
Marc van Kreveld
Stefan Langerman
Yasuko Matsui
Chie Nara

Yoshio Okamoto
Toshinori Sakai
Yushi Uno

Jorge Urrutia

Organizing Committee

Shuichi Miyazaki
Yota Otachi
Toshinori Sakai
Kenjiro Takazawa
Atsushi Takizawa
Shin-ichi Tanigawa
Yushi Uno

Liang Zhao

Steering Committee

Jin Akiyama
Erik D. Demaine
Hiro Ito

Mikio Kano

Organization

Kwansei Gakuin University, Japan

Kyoto University, Japan, and McGill University,
Canada

MIT, USA

Fudan University, China, and GUtech, Oman

Saitama University, Japan

University of Electro-Communications, Japan (Chair)

University of British Columbia, Canada

National Institute of Informatics, Japan

Utrecht University, The Netherland

Université Libre de Bruxelles, Belgium

Tokai University, Japan

Meiji University, Japan

University of Electro-Communications, Japan

Tokai University, Japan

Osaka Prefecture University, Japan

Universidad Nacional Auténoma de México, Mexico

Kyoto University, Japan

JAIST, Japan

Tokai University, Japan

Kyoto University, Japan

Osaka City University, Japan

Kyoto University, Japan

Osaka Prefecture University, Japan (Chair)
Kyoto University, Japan

Tokyo University of Science, Japan (Chair)
MIT, USA

University of Electro-Communications, Japan
Ibaraki University, Japan



VI Organization

Naoki Katoh Kwansei Gakuin University, Japan
Stefan Langerman Université Libre de Bruxelles, Belgium
Toshinori Sakai Tokai University, Japan

Jorge Urrutia Universidad Nacional Autonoma de México, Mexico



Contents

A Note on the Number of General 4-holes in (Perturbed) Grids . .........
O. Aichholzer, T. Hackl, P. Valtr, and B. Vogtenhuber

Reversible Nets of Polyhedra . . .. ... .. ... .. ... .. .. .. .. .. .....
Jin Akiyama, Stefan Langerman, and Kiyoko Matsunaga

Geometric p-Center Problems with Centers Constrained to Two Lines. . . . ..
Binay Bhattacharya, Ante Custi¢, Sandip Das, Yuya Higashikawa,
Tsunehiko Kameda, and Naoki Katoh

Dissection with the Fewest Pieces is Hard, Even to Approximate . . .......
Jeffrey Bosboom, Erik D. Demaine, Martin L. Demaine, Jayson Lynch,
Pasin Manurangsi, Mikhail Rudoy, and Anak Yodpinyanee

Mario Kart IsHard . . . .. ... ... ..
Jeffrey Bosboom, Erik D. Demaine, Adam Hesterberg, Jayson Lynch,
and Erik Waingarten

Single-Player and Two-Player Buttons & Scissors Games
(Extended AbStract). . . . .. ... . ..
Kyle Burke, Erik D. Demaine, Harrison Gregg,
Robert A. Hearn, Adam Hesterberg, Michael Hoffimann,
Hiro Ito, Irina Kostitsyna, Jody Leonard, Maarten Liffler,
Aaron Santiago, Christiane Schmidt, Ryuhei Uehara, Yushi Uno,
and Aaron Williams

Fitting Spherical Laguerre Voronoi Diagrams to Real-World Tessellations
Using Planar Photographic Images ... ........ ... ... ... ... ... ...
Supanut Chaidee and Kokichi Sugihara

Continuous Flattening of Orthogonal Polyhedra . .. ..................
Erik D. Demaine, Martin L. Demaine, Jin-ichi Itoh, and Chie Nara

Bust-a-Move/Puzzle Bobble Is NP-complete. . . .. ...................
Erik D. Demaine and Stefan Langerman

Minimum Rectilinear Polygons for Given Angle Sequences . . .. .........
William S. Evans, Krzysztof Fleszar, Philipp Kindermann,
Noushin Saeedi, Chan-Su Shin, and Alexander Wolff

Continuous Folding of Regular Dodecahedra . . ... ..... ... ... ... ...
Takashi Horiyama, Jin-ichi Itoh, Naoki Katoh, Yuki Kobayashi,
and Chie Nara

Escher-like Tilings with Weights. . .. ... .. .. ... .. ... ... ...
Shinji Imahori, Shizuka Kawade, and Yoko Yamakata


http://dx.doi.org/10.1007/978-3-319-48532-4_1
http://dx.doi.org/10.1007/978-3-319-48532-4_2
http://dx.doi.org/10.1007/978-3-319-48532-4_3
http://dx.doi.org/10.1007/978-3-319-48532-4_4
http://dx.doi.org/10.1007/978-3-319-48532-4_5
http://dx.doi.org/10.1007/978-3-319-48532-4_6
http://dx.doi.org/10.1007/978-3-319-48532-4_6
http://dx.doi.org/10.1007/978-3-319-48532-4_7
http://dx.doi.org/10.1007/978-3-319-48532-4_7
http://dx.doi.org/10.1007/978-3-319-48532-4_8
http://dx.doi.org/10.1007/978-3-319-48532-4_9
http://dx.doi.org/10.1007/978-3-319-48532-4_10
http://dx.doi.org/10.1007/978-3-319-48532-4_11
http://dx.doi.org/10.1007/978-3-319-48532-4_12

X Contents

Number of Ties and Undefeated Signs in a Generalized Janken ..........
Hiro Ito and Yoshinao Shiono

y-Labeling of a Cycle with One Chord . .......... ... ... ... ... ....
Supaporn Saduakdee and Varanoot Khemmani

Box Pleatingis Hard . . . . ... ... .. .. . . ..
Hugo A. Akitaya, Kenneth C. Cheung, Erik D. Demaine,
Takashi Horiyama, Thomas C. Hull, Jason S. Ku, Tomohiro Tachi,
and Ryuhei Uehara

Symmetric Assembly Puzzles are Hard, Beyond a Few Pieces . ..........
Erik D. Demaine, Matias Korman, Jason S. Ku, Joseph S.B. Mitchell,
Yota Otachi, André van Renssen, Marcel Roeloffzen, Ryuhei Uehara,
and Yushi Uno

Simultaneous Approximation of Polynomials . . ... ....... ... ... ...
Andrei Kupavskii and Janos Pach

Distance Geometry on the Sphere . . . . ....... ... ... ... ... .. ...,
Leo Liberti, Grzegorz Swirszcz, and Carlile Lavor

The Sigma Chromatic Number of the Circulant Graphs C,(1,2), C,(1,3),
and Co,(1,1) < oo
Paul Adrian D. Luzon, Mari-Jo P. Ruiz, and Mark Anthony C. Tolentino

A Polynomial-Space Exact Algorithm for TSP in Degree-6 Graphs. . ... ...
Norhazwani Md Yunos, Aleksandar Shurbevski, and Hiroshi Nagamochi

Topological Graph Layouts into a Triangular Prism. . . .. ....... ... ....
Miki Miyauchi

On the Competition Numbers of Diamond-Free Graphs . . ... ...........
Yoshio Sano

On Evasion Games on Graphs . .. ............ ...,
Satoshi Tayu and Shuichi Ueno

Sudoku Colorings of a 16-Cell Pre-fractal .. .......................
Hideki Tsuiki and Yasuyuki Tsukamoto

The Mathematics of Ferran Hurtado: A Brief Survey. .................
Jorge Urrutia

Erratum to: Discrete and Computational Geometry and Graphs. . .........
Jin Akiyama, Hiro Ito, Toshinori Sakai, and Yushi Uno

Author Index . . ... ... ... .. . .. ...


http://dx.doi.org/10.1007/978-3-319-48532-4_13
http://dx.doi.org/10.1007/978-3-319-48532-4_14
http://dx.doi.org/10.1007/978-3-319-48532-4_15
http://dx.doi.org/10.1007/978-3-319-48532-4_16
http://dx.doi.org/10.1007/978-3-319-48532-4_17
http://dx.doi.org/10.1007/978-3-319-48532-4_18
http://dx.doi.org/10.1007/978-3-319-48532-4_19
http://dx.doi.org/10.1007/978-3-319-48532-4_19
http://dx.doi.org/10.1007/978-3-319-48532-4_19
http://dx.doi.org/10.1007/978-3-319-48532-4_19
http://dx.doi.org/10.1007/978-3-319-48532-4_20
http://dx.doi.org/10.1007/978-3-319-48532-4_21
http://dx.doi.org/10.1007/978-3-319-48532-4_22
http://dx.doi.org/10.1007/978-3-319-48532-4_23
http://dx.doi.org/10.1007/978-3-319-48532-4_24
http://dx.doi.org/10.1007/978-3-319-48532-4_25
http://dx.doi.org/10.1007/978-3-319-48532-4_26

	Preface
	Organization
	Contents

