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Dividing the space into congruent polyhedral regions and the Kelvin®s conjecture

Nara, Chie
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Divide the 3-dimensional Euclidean space into infinite regions with equal volume
such that the average of surface area is minimal among such divisions. If regions are congruent each other
and convex, the modified Kelvin®s conjecture says that an optimal figure is a truncated octahedron. Our r
esult says that such conclusion holds among the family of convex simple unfoldings of doubly-covered paral
lelopipeds. We studied in related topics such as the Hilbert®s third problem on transformability among pol
yhedra with equal volume, and problems on continuous flattening of polyhedra, and we got many results.



3
1887 (Kelvin)
Periodica Math Hungarica
1994
(Phelan) (Waire) 2
) I. Sabitov
2 3
2001
(Hales) C. Vilcu
3
kite
3
(Hilbert)
A, Lubiw E.
Demaine M. Demaine J. 0" Rourke
MIT
H23 1
Waterloo
H25
H26 6
(SoCG 2014)
N.
Dolbilin , E. Demaine ) (Hilbert)
J. O Rourke , K. Kato
(perallelohedra)




(reversible)
N. Nikolai
(parallelohedra)
2
7
Chie Nara, “Continuous flattening of
some  pyramids”, Element  der

Mathematik, 69 (2014), pp. 45-56. (
)

E. D. Demaine, M. L. Demaine, Jin-ichi
Itoh, Anna Lebiw, Chie Nara, and
Joseph O’Rourke, “Refold rigidity of
convex polyhedra”, Computational
Geometry: Theorey and Applications,
46 (2013), pp. 979-989. ( )
dJin-ichi Itoh, Chie Nara, and Costin

Vilcu, “Continuous flattening of convex
polyhedra”, Computational Geometry,
EGC 2011 (Hurtado Festschrift: A.
Marquez et al. (Eds.)), LNCS 7579,
Springer, 2012, pp. 85-97. ( )

7 I 61 7
, 2012 12 12 , pp.65-74
(the Memoirs of the Faculty of

Education, Kumamoto University,

No.61, Natural Science, December 12,
2012, pp. 65-74.) ( )

Jin-ichi Itoh, Chie Nara, “Continuous

flattening of regular polyhedra”,
Computational Geometry LNCS 7033,
Springer, 2011, pp. 108-121. ( )

Nikolai Dolbilin, Jin-ichi Itoh, Chie

Nara, "Affine equivalence classes of

parallelohedra”, Computational
Geometry LNCS 7033, Springer, 2011,
pp.55-60. ( )

Jin-ichi Itoh, Chie Nara, "Unfoldings of

doubly covered polyhedra and
applications to space-fillers, Periodica
Mathematica Hungarica, 63 (1) (2011),
pp. 47-64. ( )

13

2014
3 15

Chie Nara (joint work with dJin-ichi
Itoh), ”Continuous flattening of
truncated tetrahedra”, Mexican
Conference on Discrete Mathematics
and Computational Geometry, Oaxaca,
November 11-15, 2013.
Chie Nara (joint work with dJin-ichi
Itoh), “Remarks on Reversibility of
Unfoldings of Doubly-Covered
Polyhedra, JCDCGG 2013, Tokyo,
September 17-18, 2013.
Chie Nara, “Transformability and
Reversibility  of  Unfoldings of
Doubly-Covered Polyhedra” 12th
International Conference on Discrete
Mathematics: Discrete Geometry and
Alexandrov surfaces, Bucharest,
September 7-11, 2013.
Jin-ichi Itoh, Chie Nara, Continuous
flattening of ppolyhedra —from Platonic
to Archimedean solods —, Thai-Japan
joint conference on computational
geometry and graphs,
Srinakharinwirot university, Dec. 7,
2012.
Nikolai Dolbilin, dJin-ichi Itoh, Chie
Nara, Affine classes of 3-dimensional
parallelohedra —their parametrization
and structure-, Thai-Japan joint
conference on computational geometry




o

@

and graphs, Dec. 7, 2012,
Srinakharinwirot university.
E. Demaine, M.
Demaine, A. Lebiw, J. O'Rourke, Refold
rigidity of convex polyhedral,
2012 8 18

Chie Nara, Continuous flattening of
Archimedean polyhedra, Descrete
geometry, August 13, 2012, Yaroslavl
University.

2012 3 27

Chie Nara, Continuous flat folding by
the straight skelton gluing, Japan
conference on discrete and
computational geometry, November 28,
2011, Tokai University, Yoyogi campus.

2011 9 29

Chie Nara, Continuous foldings of
convex polyhedra, workshop in
algebraic combinatorics, September 17,
2011,

Jin-ichi Itoh, Chie Nara, Costin Vilcu,
Continuous flattening of convex
polyhedra, XIV Spanish meeting on
computational geometry, June 28, 2011,
Alcala University.

NARA Chie

40147898

ITOH Jin-ichi

20193493



