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Practice Research on inquiry of the form of the Japanese archipelago by
"RIKADOKU(Science Reading)" with jigsaw learning
'"Rumi Haraguchi, 2*Shu Matsuura
'The United Graduate School of Education, Tokyo Gakugei University,
“Department of Education, Tokyo Gakugei University
4-1-1 Nukui-kita—machi, Koganei-shi, Tokyo
Abstract:

In science education, it becomes more and more important for the students
to realize the significance of learning science and the relationship between science
and real life. However, several contents in science are not easy in performing the
experiments or observations within the constraints of time and space of the classrooms.
“The origin and the change of the earth” in the junior high school is one of them.
In this research, the students conducted the “RIKADOKU (Science Reading)” program
using the method of jigsaw learning to inquire the origin of the form of Japanese
archipelago. The results showed that the students realized the learned matters
related to their real life.

Keywords: understanding with reality, “RIKADOKU(FE Bl %i)” , jigsaw learning,

science education
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A Design of Shade and Shadow

Maki SAKAGUCHI, Yasunari SASAKI, Toshihiro BANDO
T 7 " Doshisha University, 1-3 Tatara Miyakodani, Kyotanabe-shi, Kyoto-fu
*Kanazawa Seiryo University, 10-1 Ushi, Gosho-machi, Kanazawa-shi, Ishikawa Prefecture

Abstract: We perceive spatial configuration and surface asperity of an object by touching surface, and get
the tactile texture. We also perceive tactile texture of the object based on the visual information in
two-dimensional images, because the shades and shadows made by asperity and illumination are important
elements to perceive surface qualitative information. In this study, we generated variety of 3D texture
models by the mathematical design of surface asperity and simulated the shade and shadow patterns on the
surface under changing illumination direction.

Keywords: visual perception, shade and shadow, onomatopoeia, automatic texture generation
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HLH A bV Oligostickiness : A genome analysis that enables us to reveal the
host-parasite relationship without depending on microscopic image information.
Koichi Nishigaki, Shamim Ahmed, Ayumu Saito,
Saitama University

E-mail: koichi@fms.saitama-u.ac.jp

ABSTRACT

Host-parasite relationship, say, between virus and bacteria has been assigned by
employing the electron microscopic method, which consists of tremendously
painstaking processes. Owing to the readiness of obtaining genome sequences of
various species of organisms and a physicochemical parameter oligostickiness, we
may be able to find the host-parasite relationship without depending on electron
microscopic measures. Here, oligostickiness is defined and applied to probing the
closeness between two species (bacteria and bacteriophages), which leads to

estimating a host-parasite relationship.
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Signal Transmission, Ciphers and Polytopes

Tkuro Sato, Jin Akiyama
Miyagi Cancer Center, Tokyo University of Science
Abstract: In the n—digits of Wythoff 0/1-code, surprisingly many metric properties
of the n—polytopes are concealed. It looks just like a magic or mystery and the
secret lies in the double flag architecture of Wythoff code. For this arithmetic,
the computer programs have been implemented by Matsuura and Toyoshima. We will
introduce on a few idea for applications to communication theory and ciphers.
Keywords: Wythoff code, Wythoffian polytope, flag, signal transmission, cipher
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Differential Geometry for the Lithosphere Deformation
Kazuhei KIKUCHI* and Hiroyuki NAGAHAMA
Department of Earth Science, Graduate School of Science, Tohoku University, Sendai,
Japan. * kazuhei.kikuchi.s6@dc.tohoku.ac.jp

Abstract: Previous research shows buckling phenomenon in flat or spherical shells
lithosphere. However, previous research cannot give us to related curvature effect in
buckling phenomenon. On the other hands, material science is presented by using curvature
effect of buckling phenomenon in differential geometry. In this paper, we derive the buckling
phenomenon with curvature effect for spherical shells lithosphere.

Keywords: Buckling phenomenon, Euler-Schouten curvature tensor

Introduction

The mechanism of flat or spherical shells lithosphere deformation is presented by using the
buckling theory (e.g., Tanimoto 1997, 1998; Turcotte and Schubert 2014). Buckling phenomenon in
spherical shells of the lithosphere along subduction zone is studied by spherical shell tectonics
(e.g., Fukao et al., 1987). We found out a new linear relationship between Batdorf parameter and
the normalized hydrostatic pressure along the bottom circumferential edge of a hemispherical in
spherical shell tectonics (Kikuchi and Nagahama 2015). Batdorf parameter for subducting
lithosphere is equivalent to the length of the slab, and is also related to the wavelength (length of
the island arc) of buckling. However, previous research cannot give us buckling equation with
high order strain for the curvature of the lithosphere. On the other hand, buckling equation with
the high order strain effect has been studied by engineering science (Kondo 1955), which study
applied the concept of Riemannian geometry to yielding and buckling of the curved material.
From the Euler-Schouten curvature tensor of shell as Riemannian manifold and force balance

equation on the shell, we derived a unified theory on buckling of spherical shells.

Application of Kondo theory to the lithosphere deformation
When the Riemannian manifold of V, dimension with non-zero Euler-Schouten curvature
tensor exists in the enveloping manifold (Euclid space) of V,, dimension, the including
Riemannian manifold of V, protrudes into the enveloping manifold of V,, dimension. From the
Euler-Schouten curvature tensor of shell as Riemannian manifold and force-balance equation on
the shell, we derived a unified theory on buckling of flat plates or spherical shells;
2%y

BAAy+Y ST =L P, (1)




where B is contravariant tensor in the n-space, y is deflection, x is coordinates of system, L is the
normal force per unit m-volume, X ¥ is stress components in the shell space, P is the difference of
the tangential frictions at the upper and lower boundaries, and subscripts i, j are coordinates in V.

In the case of 2 dimensional flat plate buckling, equation (1) is buckling equation of plates.
Moreover, equation (1) becomes a buckling equation of the spherical lithosphere as 3-dimensional

Riemannian manifold (V,).

Summary

We can apply the Euler-Schouten tensor to buckling equation with high order strain for the
lithosphere deformation. Using the deformation theory based on Riemannian space for the
buckling system of flat plate and spherical shells, the equation for the lithosphere deformation and
buckling can be derived from the Euler-Schouten curvature tensor. Therefore, this curvature tensor

is an important tensor for the lithosphere deformation.
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Fundamental consideration on deformation characteristic and
redundancy of simulated structure of spider web

Takuro MORIYAMA
National Institute of Technology, Anan College., 265 Aoki, Minobayashi-cho,
Anan, Tokushima, 774-0017 JAPAN
Abstract: Reasonable shape and excellent structure on mechanical properties can be
seen in nature. In this study, spider web was focused on. The simulated structure
of concentric circles and spiral on weft of the spider web was modeled by
two—dimensional frame. Concentration load was applied to the center of analysis
models on both plane and out—of plane. The effects of the difference of shape, spiral
and elastic modulus of weft, and loss of weft on the deformation and redundancy of
simulated structure of the spider web were considered.

Keywords: spider web, weft, spiral, deformation, redundancy
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Buckling of Elastic Circular Tube Owing to Pressure Difference
Ryuji Takaki

Abstract: Nonlinear analysis is made on the strength of buckling of an elastic circular in the case
where the inner pressure is higher than the outer one. The motivation of this analysis is to give a
theoretical support to an investigation of deformation of blood vessels in the case of the pressure
difference. The tube is assumed to make a deformation to a nearly elliptical shape without elongation
of the sheet of pipe. The ratio of the longer diameter of the pipe to the shorter one is estimated by
assuming a weak deformation of the pipe. The method of analysis is to minimize the sum of two
energies; one is an elastic energy associated with bending of the tube wall, and the other is the work
done by the pressure difference when the pipe deforms. The result of analysis seems to describe
observed deformation of blood vessels quantitatively.

Keywords: Buckling, , Elastic tube, Pressure difference, Blood vessel
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Practical Use of ICT System for SHOSHA-SHODO Education

Kenichiro KUTSUNA¥*, Yoko HONDA**, Hiroki TAKADA*
*University of Fukui, Bunkyo3-9-1, Fukui 910-8507
**University of Morioka, Sunakomi808, Takizawa, Iwate 020-0694
Keywords: ICT, Information and Communications Technology, SHOSHA-SHODO, Education
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Observation of the dispersion angle in Cabbages
Riichirou Negishi
Saitama Institute of Technology, 1690 Fusaiji, Fukaya, Saitama, 369-0293, Japan

Abstract: We observed the cut surfaces of a cabbage stem during sprouting between the first and
the third leaves and also externally observed other cabbage stems until sprouting the tenth leaves
to investigate their dispersion angles. The result indicates the dispersion angles are determined
during the period of time between the third and the tenth leaves.

Keywords: cabbage stem, dispersion angle, golden angle
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Calendar of Radiolaria

Atsushi MATSUOKA and Haruka OHKOUCHI
Faculty of Science, Niigata University,Niigata 950-2181 Japan

Abstract: Several kinds of calendar using images of radiolarian skeletons and living forms were
prepared for enhancing a degree of social recognition of radiolarians. These calendars will be
utilized to advertise the 15™ meeting of the international association of radiolarists (InterRad 15)
held in October 2017 in Niigata, Japan.

Keywords: radiolaria, calendar, InterRad 15, social recognition
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Exhibition: Exploration into physical properties of crystals

by means of the Origami-model

Shozo ISHIHARA,
Saitama Prefectural University, School of Health and Social Services,
820 Sannomiya, Koshigaya, Saitama 343-8540, JAPAN

Abstract: With a view to exploring into physical properties of crystals, Origami-models of some
crystal structures are demonstrated. While it is remarkable that periodicity, regular repetition of
atoms, can be exhibited by the Origami-model made of polyhedral skeletons, it is suggested that
by making use of the Origami-model, some physical properties of a crystal may be deduced from
the structure itself without referring to chemical composition..

Keywords: the Origami-model, polyhedral skeletons, physical properties of crystal.
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Spotlights by Mie scattering
at the situation of “Diamond Fuji”.

Yoshihiro Yamaguchi (Teikyo Heisei University, Ichihara, Chiba 290-0193, Japan)

Abstract: At the situation called “Diamond Fuji”, we observe numerous spotlights by Mie

scattering.

Key words: Mie scattering, “Diamond Fuji”.
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Development of Models of Mathematically Defined Curved Surfaces
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Visualization of Orbitals
Classification According to the Node Type
Sumio Tokita, Saitama University (Emeritus)

255 Shimo-Ohkubo, Sakura-ku, Saitama, Saitama, 338-8570, Japan

Probability density distribution in the 3-dimensional representation of hydrogen atomic orbitals was
developed. It was compared with 3-D isosurface model. Isosurface models can hardly show the
entire region where an electron can be found. On the other hand, in the diagram of probability
density distribution models, an electron is found everywhere around the nucleus. The density of the
dots sculptured in the glass block shows the probability density of finding an electron, so the nodal
plane is well described as spherical shell(s) or planar and conical node(s) symmetrical about z axis
where the dots cannot be found. In the diagram of probability density distribution model, we can
compare the size of the orbitals from their distribution regions. Number of these nodes together with
planar nodes including z axis in hydrogen atomic orbitals is summarized in Table 2 in terms of n:
principal quantum number, /: azimuthal quantum number, and m: magnetic quantum number.

Keywords: electron, visualization, hydrogen atom, carbon atom, radial distribution function,
spherical harmonics, p orbital, d orbital, f orbital, spherical node, planar and conical node

symmetrical about z axis, isosurface, real 3-dimentional representation of electron cloud
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The shape of electronic excited state potential energy surfaces
and photochemical reactions: A case of photoisomerization
reactions of photochromic diarylethene molecules

Takao Kobayashi
MCHC R&D Synergy Center, Inc., 1000 Kamoshida—-cho, Aoba—-ku, Yokohama
Abstract: The relationship between the shape of electronic excited state potential
energy surfaces and photochemical reactions is shown as a case of photoisomerization
(photochemical ring—opening and closure) reactions of photochromic diarylethene
molecules.
Keywords: photochemistry, photochromism, diarylethene, excited state, quantum

chemistry
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Minimum change of “shapes” of molecular orbitals in the elementary chemical reactions
A new aspect on quantum science and unification of FWH theories
Hiroyuki Nohira
Okuboryoke 51-5, Sakura-ku, Saitama-shi, 338-0826, Japan

Abstract: Changes of chemical substances (molecules) are quantized, and cannot be described
continuously. When a certain molecule changes to another one in an adjacent quantized state,
the “shapes” of its electronic states are conserved in the adjacent states with the minimum
changes of them. The Fukui and Woodward-Hoffmann theories can be unified consistently by
this concept.

Keywords: elementary reaction, conservation of orbital phase, dynamic correlation diagram
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Fig. 1 Correlation diagrams for the
HAIZH X DD LRI L TH D, Diels-Alder reaction by the author (solid lines)
3. W@ LRI omEE R o et and by Woodward-Hoffmann (dashed line).
Born-Oppenheimer (EFIKAE) Tl & TN DPHHA DO TITOIL TS, £ 2Tk, HKH)
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- 28 -



B AR ORGB I o TILFHE S EL T 2 BR TH 500 b, Fig2 (TR & 910, A
BRI OB TH Y . AR, SR
BETdh o T ARG D HRLREEIC Z DLl %5 \ TCRTI . /
AT 52 EIZEBRARHY, FOZRLF—(E)

EREHC TR I E DR e v S R F %7@: f
MERERICIR S LA b, FERZ2EHNITZ ORIk = 4
bbb LBz HRL[4],
The time independent equation AEXArz hi2m B
{_ KVQ + V(r)}\{l(r) = EY¥(r) Reaction Coordinate ¢, » =f(t) )
2m Fig. 2 A typical energy profile for
4. R TCODEAMEDEF(4,6] elementary chemical reaction.
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5. il & L. Fig.3IZDewar benzene® #\/3fi# Tbenzene DIELIKAENA U B Kk %~ 3 [7],
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D — ©
Fig.3 (a) The dynamic correlation diagram and (b) the corresponding state diagram for the
conversion of Dewar benzene to benzene.
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Visualization of Equilibrium of Dynamical Systems
and Its Application to Design

Hisatoshi Yamaoka®, Takuma Takeuchi

Abstract: How to visualize and recognize the 4-dimensional trajectory of dynamical systems? The
phase portraits of dynamical systems can be categorized by the signs of system’s eigenvalues. Though it
is hard to visualize in case of more than three dimensional system. Our trial is to create the method of
visualization for any dimensional dynamical system’s equibrium.

Keywords: dynamical system, visualization, saddle point
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T35 EELELT.
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[1] Yuri A. Kuznetsov, Elements of Applied Bifurcation Theory Third Edition (Springer, 2004), P.45.
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Implementation of Rainbow Cube Solver
Takuma TAKEUCHI *, Hisatoshi YAMAQOKA

Abstract: Rainbow Cube is a color matching puzzle which has fourteen faces and seven
facet colors. In this presentation, we propose a new implementation of Rainbow Cube solver
with the computer algebra system GAP and demonstrate our solver software.

Keywords: Rainbow Cube, solver software, computer algebra, GAP
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Characteristics of Gielis curves and their application to
product design

Masaya Matsuura®, Kunihiko Saito™
* Ehime University, 2-5, Bunkyo—cho, Matsuyama, Ehime 790-8577
%k Shiga University, 1-1-1 Bamba, Hikone, Shiga 522-8522

Abstract: Circles, ellipses, squares, rectangles, rhombuses and cross shapes are
all special cases of Lamé curves. As a further generalization of Lamé curves, the
Belgian botanist Johan Gielis introduced the so-called Gielis curves which can
describe a wide range of various shapes. In this talk, we closely examine the
mathematical structure of Gielis curves with a view to the application to product

design.

Keywords: Gielis curves, Mathematical curves, Product design, Design Engineering
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Mathematical Model of Equilibrium Function While Viewing a 3D
Object in a Moving Background

Nao Amano 1, Fumiya Kinoshitaz, Hirata Takayukil, Takada Hiroki'*
! Department of Human and Artificial Intelligent Systems, Graduate School of
Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
? Graduate School of Information Science, Nagoya University, Nagoya 464-8601, Japan

Abstract: Recently, developments in graphical technology have led to an increase in 3D video
clips. As a result, visually induced motion sickness (VIMS) has been widely reported as a negative
result that leads to dizziness and/or nauseous feelings. In previous research, peripheral viewing
was reported to cause VIMS. However, a quantitative evaluation of VIMS while viewing a 3D
object in a moving background has not been discussed. This research considers how the effect on
equilibrium functions are changed based on watching 3D video clips, with or without a fixed
display target, by recording body sway and analyzing the data.

Keywords: 3D video clips, VIMS.
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Science Origami crystallography,
Exploration into physical properties of crystals
by means of the Origami-model

Shozo ISHIHARA,
Saitama Prefectural University, School of Health and Social Services,
820 Sannomiya, Koshigaya, Saitama 343-8540, JAPAN

Abstract: A new type of three-dimensional model, named Origami-model, has been used for
representing structures of crystals and molecules since 1990. It is remarkable that periodicity,
regular repetition of atoms, which is one of the most important properties of a crystal structure,
can be exhibited by the Origami-model made of polyhedral skeletons. Introducing science Origami
crystallography, Origami-models of cubic (Perovskite), hexagonal, and tetragonal tungsten bronze
structures, which are characterized by octahedra sharing vertices with each other, are presented in
the oral session, as well as in the poster one, at this symposium. It is suggested that by making use
of the Origami-model, some physical properties of a crystal may be deduced from the structure
itself without referring to chemical composition.

Keywords: science Origami crystallography, Origami-model, octahedral skeleton, physical

properties, tungsten bronze structures.
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Homeomorphy in Radiolaria

Atsushi MATSUOKA
Faculty of Science, Niigata University,Niigata 950-2181 Japan

Abstract: Homeomorphy refers phenomena that similar external forms appeared from
phylogenetically distant ancestors in an evolutionary context. Tree major forms,
spherical, discoidal, and rod-shaped, in radiolarian shell morphology have
repeatedly appeared in fossil records from the Cambrian to Quaternary. This is a
typical example of homeomorphy. Homeomorphy gives us good hints for elucidating
morphogenesis of radiolarian skeletons. As examples of homeomorphy at genus and
species levels, Mesozoic closed Nassellarian Protunuma, Striatojaponocapsa, and
Turbocapsula are introduced

Keywords: homeomorphy, radiolaria, Mesozoic closed Nassellaria, skeletogenesis

FL®IZ

IR O DI &1, RIS A CHR LR EEE LS L2 W
S, EOY A, MIRCHED A 7 F AP LR (), WILEOA VI ONEN L H
TWAHZER, LIFLIEAIE L ThIFonsd. K TomilliEkEZBER LML LT,
Rl7= BN e s T EFHEIN TS, BERIEHAERD 7 U TRICHBL L, BE DR
CHEHERBRELOEME LTERELTWS., EIEEOT TEERBRIVELZ L OL OR%E
M EZBVIR LD DLRELTWDA, B2 HMERMRICKE L THELT 232EENH
L. BMECRICR N ANMBR L ZNICE Db REEZ IR T 5.

AR DU IRER

MR EKROEELZBEE TS &, 3O0FERIA S IIRGIND. TbiE, IR,
TR, BEOHERTHSD. L3 20X A FNED L HICHRZEEZRT OMNITH
WREWHETH 20, ZORFHIZNUNGOBMETH S, IWHHBHRIZIX, Z0 X9 @ik
FEOLLTERL, B-HOBE RO O HDH. BRI f L LT, F4&
D closed Nassellaria Z#EIN 4 5.

Protunuma J&1%, ¥ = ZfHit B HICRE LI iECR T, BEREICHMhE o2 &
TS IT B D. Protunuma fusiformis Ichikawa and Yao (X 5 FEENG 250, R
a2 W ST 3RKED V- Protunuma turboMatsuoka & 72 % . 728, WO FMIZH
2% 4BZEBOMAELHMONTWNDNEAITEZ BTV,

Striatojaponocapsa B d, ¥V 7PN MICELET S closed Nassellaria @ 1
BTHAD. D S tegiminis Yao lX ABXENOLR BN, FOFRICHT-D S plicarum
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Yao X 3BEMND 5. Striatojaponocapsa plicarum > 6 1%, S. synconexa 0’ Dogherty,
Gorican and Dumitrica, S conexaMatsuoka, S. riri 0’ Dogherty, Gorican and Dumitrica
RMEDEERFREEZELHLTND.

Turbocapsula J&1X, BHAATEIZIEE L7~ closed Nassellaria ® 1 @ THDH. KFgD
KO OFEIZABRENLOLRDN, TOHEHED RT3 ED Turbocapsula fugitiva
0’ Dogherty THA. KEMNGIL, BREIZHERWHEMZ S D Turbocapsula costata (Wu)
DRSS,

UEREIZCHRLEY 298X OHEE KD closed Nassellaria @ J§ Protunuma,
Striatojaponocapsa, Turbocapsula iy, BHWIZ IS PUZEELZ LS. 20O L BEN
IR SR L LTI DI ENTE S, Protunuma & Striatojaponocapsa \Z-2>W T, AL
HERRO P TOWNEHARTHD. X U, Turbocapsula J&ILHI 2 F & 13E - 7= WF
ISP RROENHBE L TWVD L WA D, BIREWZ L2, WTFAOEOH TH R
THICLER-T, HEOWDEWS BT LB ALND Z ERERIND.

BEHYIC

WL, ~EbAE L THAYOREBZAHT LRI, RorniffEr bt b T
ZEiZhe s, AT, BOAEEELOAEMN B DHFEEICRE O RICHIER BIZHFEET D
ZEREFET LN, WHBREANELNTH DFEORH O LS IR LRV, 2
D LlX, WEFREVIBEBRD B TR RDILEEZERL TS, BEAFELE
D ORIZ, MEBRMFERERE I TE MR, RREZBA RO ENE - ZRIKRFT
X5 X7 72.2017 4 10 HIZiE 23 50 12 B A TEHEE ik BiF 242 (InterRad 15)
DB ENDDOT, BBEHEONFBHERICHONWTY, Fm T 282X TIZVEEZ TS,
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Comic Frame and Shapes of Dialogue.

Natsuki Takabe, Takumi Shigihara, Shu Matsuura
Tokyo Gakugei University, Faculty of Education
4-1-1 Nukuikita, Koganei, Tokyo 184-8501
Abstract: The comic frame was derived from the Manzai talk art and defined as the series
of Furi, Boke and Tsukkomi. The frame was applied to the presentation of dialogue
between humanoid and human in the school classrooms.

Keywords: Humanoid robot, Dialogue, Comic frame.

1. 1ZIC®IZ

T, ANHESETHETEDdea—~ /A4 KB, —KEFEOAEFOHIZHEH VLN
DX oTe, A UF—Fy PTHEBBRETE DL 2=~ /A4 FOHBAETIE, =28
2= —ICRDDEREM~DA L H T 2 — R VGDE, ZOA L FT2—R T, &
WO Ea e LT AMICH L TERBL, ABOBEBHRSEHF/SZ — ki
IO ANMOEIEZHETHZENTELLIICR-TVD, £ LERBABLOE &
Y7 BLTCAMOKEEBEADLZENARETH DL, 61T, HEweb A 2B D
TXARMNORFGFICEELEELT, BEICLDIAFELMAGDLE T, HHREXSFFEOFICHD
A Z & T, ABICHOERA VA L— 3 U E2FFIT 5 AEIEIZRVWES 9D,
AEFZE ClL. Aldebaran ftO bt =2 —~ /A R-2hvy FNAOZ, P Y I <=y FH2HW
TIHREEEL LA T4 58 X5 A “Everyday Physics on Web (EPW)” @A
AT 2—AL LTHWDLZ EE2RRD, PV 6 XFHIEREZBGT 5 & &2, ARE
DODHAEAFERE L THEOMELZEALTZY, RK#ETIIFFIZ, ta—~v /A4 F1EEH
B L NEEECTHESNIAETO - FREOLI> RN EZHET H, Z0ObH & T,
Hiit bt a—~ /A RO®FELEZTELV A ML —Ya vt 388 cd@mmcilnsz o
TE5, MeEORAN L KRFTT 5,

2. FH R BRWT L — A

Hayashi & [2005]i1Zm A >y FEILOEFY ZMEET L LT ARy FOFEE —HIYIC
TR %A% “passive”, Bl vy b & ADOMEFRXGEE%E “interactive”, B AR v KEl Lo
*EEE N R DERE%L “passive-social” &3 LTz, AN AR > N EXEET DRI
EFEREN-TNICEE T 2566 2O “passive-social” OBRICHETE D,
Interactive 3 X U passive-social OFEITIT, HRE-MEE ., BE2-KISDOKENFAIFET
HY., INHLOMAEDLEITeRY MIT a2l 330 7T 52 L8R/ 5THD,
B e Ry e OXGELEFEBELOMGFHELZLICHS 2 LItk T, FEH LR Y
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& OB S ATRBIZR D, Yy —~v= AL BRI E NOXEELEBT L, 2
OFA UL “interactive-social” &R L L 9, Interactive-social TIXREEA 1 %f 1
DOYUEZHEICHU AR, TLTHEEZSEZ L, MEARELThATIEEN, 28
FORGE~OBEDLY BT 280 L LTHEIIRD, ZOBRIZ, ZHLEOL TOMEKRE
LT, BRRMICERSTONTERFHMEOSEL LT ENEEND,

—F . BWRERREDFTEL AR L —2a U E2ITRIEES. FAERBENKSL LT
Wh, HEINFEZEORZL LTHLIMERED S EICHRERL VI 2L —T a3
HEREERLD, BRLELTHNRDIFERNNRNEE THDHM~DBELEMN S O JET
HD, FEWITONWTOTEIORE TN EMABLE VI TITORAXEEEWVWZ LD,
ZITC, HRAEOLSKFEEZHE CEE TS, B OB EMmET 5, B ORIFIL,
W T AEMHICEMLIZY, ZNHICKVEANEZRLERELEDV T LD THS T, £
D, WEOLIICWHELEZRVIALRICEET 212 E, Hr R BENbT LA B
D, LirL, BAEOEFT O XS ITHEBAOXEEE FIRY 12T OREIC /R o 72D IX K IEH
ThYH, KETITONULTWEX TV« 77 hEWHIHKEORLRD 2 NO/X— K F—IT &
ZHITENSTREZRY ANZZENR b LI TWD EEDLND, BF i@ s
ELTT7Y AR - Yvaidnbsd, Z7VIEFEESLEHS, BH LAIDERESRET
b, RTITBHLLAIDOELEZTHY, Yy a T Ziix LTS LEIRICT
HESTHD, DOUONIZIZOREEOREDOEEZ [BE W7 L—2A] LIRS,
FEL1993]1Z 207 U - R« Yy a I offEIC, TBIEOEM] 2L é L, fllic T4
MANDL X oL LR ADRAES Z &) M- 4B RIS DR ND
FREFBATDHILICED, BEVWEMEEIND LUz, RE[2013]1F% Vol #1E
ERFEL., FREBICBT2EVOFHICBNT, ZEA X oML EMR L LT
BERTAHZ AR L TS, BEWTZL—A0D EICED L5 e NEE TR DI
IV, a3a2a=r—valrob) FITEBEERIETAEERNLDL Z L 2RBT 5,
CITHEHBEWT LA 2 LTEYVBEVCEAT 2O TIERL, ba—~ /A K-
Ry b&AEALT interactive—social R EEO KM LE L TH W -, 7 &Y v aIod
Wy B ATV, FRFICHFEZ BT WA FEEF L BEIOA 2T 7 v a b 2O
FTITR S, ZOETrAY MK LT, MaEoKe b —V—RELETF—7 L —
AuHiET D, F—UV—RFELF 7LV —XZ2EFER# LRy ML, 2oV To
W%, EPW B L CHBG L, BET D, Z0orARy hO/X— FRRTITHYT 5,
TORTOEHETHIELINDERN, 7V Vv aITRINEFORKERD, 2%
NEREOMELETHOTERLS, SHICEKROIYY FIFtoE& s oBE, EoME
DRFREEY v aIDONR—=FTITRY, TNUNRELROTZIDOILET D,

3. filiam

BPEWIZLL—LORETHMILT 2 LTI, BEa—~v /A4 FNED
interactive-social 2R TORFEE T 1 /T I U I T L BRE LT,
2 & IR
[1] Hayashi, K. et al, IEEE-RAS Int’ 1. Conf. on Humanoid Robots, pp. 456-462 (2005).
[2] kEkefe, &< T DE B4, HEZERE (1993).
(3] REME, KWFBEZE, 20, pp.83-95 (2013).
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Projection Method in the Edo era for Representing 3D Structure

Ritsuko Izuahra
Kanazawa Institute of Technology

Abstract: Baien Miura (1723-1789) drew the diagrams called “Gengo-zu” to represent three-dimensional
structural concepts in two dimensions by Baien's own projection method™. In this study, the author investigated
other diagrams in the same period representing three dimensional structures. As a result, it is formulated a
hypothesis that the diagrams drawn by Taneyasu Matumori (1825-1892) called as "Doubutsu-Keihyo" in "Ryou
Hakubutsu Zufu" represent three dimensional structure. Then the new projection method was drawn from his
diagrams. These projection methods and the each properties are compared.

Keywords: diagram, projection method, stereogram, the edo period, Japanese diagram

1. &= B

I LA OHEATERAZRNERBDNHC SN TN, HTEEKEOOFE-ARIME OB %
TTDITHOKNERTH 5, FEFIITNE TIC MR (1723-1789) &\ 5 BERMNE L [KiEK
EMRTBR(XN) 2D B, ZORIEICDWTIRE LT, TOMB. TRFEX] (G AR S BES M IS 2 Mg R B
DINARKETH N8 DTHB T EZASMC LI, T TR T, FRMRDOMD SRS OKERBIC I
WCVANEEZ R L TV B E DN H 2 MilEZITo 7. A Tld, MARRKIR(1825-1892) D Tl {4 X3k
I NIz TERE] DS 2R L TV D LRFEIZLT. ORISR U7 VAARRIEIC DUV T =il
DKL, Z LU TRLICHIRADH 5 BRI L i LERT 5,

2. BRROE

[LREX ORI, HiEkZ2 D & < KMOVAKNIEBIBRSMNET IV LR >T0na T e b, TXHEERD |
SRRV BESHE 2 MR E O ABRETR L TWE EEAZBNE, T4bb, K3IRT KIS ERET IV
ZPHNTRL, Tz IERKEA) ERT 5. [XGEXK) OTMO—DTH 5 T HiEsFX I 2 VAKKITEAICHE
DVWTVMRAA—VICY I ab— 3 Y UIRERZKLITRT,

MR EFELEEYEHONEZ [S-> A8 - fi->di—fEY) - Hofm—>1) & B S ARSI,
InbzHLE UTEAOMZBEN ), B OEEY ORGEZ X LDTWD, MHERIRD TEYIRE] Mtk
W& 72 R LT3 MERE OB Z MR 0wh, TFHEKICRE NSO BER (R 72 32 U 37 (KR E I PR 2 5
Teo ZTORER, K2IRT &5 7% TVAKEB] BEZ BN, DA A—IICY I ab—Y 3 Y 2lPT,
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B 1 MEFEM) & 3Dimage

® 1 TZREH & TEWRE ) BRSO

X D4 B XT3 29 BALRIE
= XFPE (LT - 24 - RiR)
[ LEEX TP

Syt
FARRALOR P (A7)
%) BEREE (1F)

L CEED

X2 T#Eh#%#*E] & 3Dimage

3. MARIADLE

KPR D DX Z T 52 D, TN THRADERADS 2 ERKIECRHR & & LI585 2 kX
EABDE Z 5NT(X3)e T T, ILARKIEA, TAKIEB, BAKEZE L., SHIEORHEZERT %, EH
LG G, AEDHTRIEZFXOBLEFAUTHENE, FHIKD SILAMEDN A XA —I LT VKIETH S,
UL, VZAEDFIEDOIEDRE SN RNRGZD BHZLECTLE S, o, VARG ON D 5 R R KT
KUIC SV AKIEADY &, SLAORTEDIEDHEE, MEICZE T % &5 BHMVEU LD, LRMEICE
J% BN A BiRONPMEORFRZ LB LY . E5Ic, HLA SIS/ \UTIKmG TRAHRICIED 2T
KILL T WV, ARKEBOS G, VAANGE DRI A NFRCEAZAT B0, FiROEORHMYRKE &
HEICKT I ENTED, [>T, fifi « L FOXMHIENKRBI LTV, E5IC, KOMBURICH SHRIZL /T4
ETNVO8HRNZ —HEEZT TSRO NIV — 2RI T Lichd, UED XS, SEHHADBARS DK
DO U7 ABER, BEHKEDO K S ICAMDP R L XOEZ IEMICH < KiETRR L, BHoRE 55
BESAEOBERA LOBBRMEZ R LPTWIBAZIT 5 C L 2B LEKIEE WA %,

: 5 7 3 5 7
5 \
7
] 4 1 31 1 'v‘ 3
] L
2 42 82 ] ™ 4
\v
13 8 3 4

B3 MAKETIVEILKRRIEA IHBREB EREE
SE X

*1 Ritsuko Izuhara: A Study on Baien's Diagram, "Gengo-zu", in Terms of Symmetry, Forma, 15, pp.163-172, 2000

XAWIZEIE, JSPSRHIEI 25350031 DK ZRZ T e DT,
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The calculation of 4 radii of semi-regular polytopes (partl)

FEFRF KA © Mutsuyuki Yamaguchi
FTIERERE4 . Nishi—ku 1-3-28 Kumamoto, Kumamoto, Japan
Abstract: PURIETH 2 41 BEOFIELIREIZ OV T AEBRERIZOVTENE TR
LI XBRRER B RO R, £Z T, NEEOESRED 4 HEHKEELFAL, =
RIERFE Th 5 FELEED 3 FEEREREZROTZFIEICE VD, ROTHT,

Keywords: Rgular polytopes, Semi-regular polytopes, Regular polyhedra,
Semi-regular polyhedra, radii of polyhedra, radii of polytopes,

1. PIEZREOKBIZI T 2 X0T
FEOMEE ., ICBIT D K3 I3ko =fEFHE L,
A, IERMEASR
WK TIEENEA, KON, BN E ~N— 22T L7 XE
VU TEBTE CIEIE iR, Oy, AR 2 ~— 2 (N T L =X
B. H#EHFR
ZWRTIE TIRIEANER & BN, KO, W& Z2_X—2 ML L72KX
%
U TG CIEIE /R, IE-NfR &k - TURak, KO, =FH D
T ER— RN L= XE
C. H&EHFR
SOt CIRIE R & E AR, KON mE A2 N— R TIE L
7= X
PR TEKIE CTIHEE ik & EATRE, KO, WHEOWThog X
— 2L L=’
2. MLOFEZLD 508 E Lz,
[.9IREINT . ez vinT M. & He Y AT
V. —EEv ML V. R8T
3. P LR ORI O TE 4
4 PERBER A T OF 3 BEER R OFR B BEf%R
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4. TFEZRUEOBEMRE & L INTH%OLEZEOBRE &
EZREEZIMTT 5 &, FESIEOREBIITEEZ R & 725,
Z LT, BRESOZITEZHAEEZNT L CEW R IELHEAOBERE S L&
—#T %,
o T, MRS (EZHEEOBHRE S /INLEHEOBERES) BFHRTE 2,
IO EIZE ST, PEZIREKONERBERCEREZ RO D Z ENRHEKD,
5. BIfRRL 0. 4 BEERERERD D,

< BEXH >
MELmEziE< ] — M5/ R P HRESHT
[Regular Polytopes] H.S.M Coxeter %/ Dover Publication, Inc.
FcG CmanaEMR] hnkesEs/ REARH BFREHR bt % —
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The Stokes Flow around a Hypersphere in n—Dimensional Space

Takashi Yoshino
Toyo University, Kujirai 2100, Kawagoe 350-8585
Abstract: We formulated the Stokes flow around a hypersphere in n-dimensional space. The
extension of the formulae from the 3-dimensional system to the n-dimensional one is
straightforward. The results show that the effect of the hyperspherical obstacle to the uniform

flow tends to be localized in higher dimensional spaces.

Keywords: Stokes flow, fluid flow in hyperspace

1. [FL&HIC

nRICZMOHFIZH 2 Db & TRIKOEEM L H 256 0TI OV TR L
2. MRTZERICBT A0 aryEa—% -« I alb—varyziros e LiE g,
L b DTN D S TZIZ I DR VWEA D LEZEZX D THL. BH I RITIR
DA N—=T ZA|WNNOLHLIBRETHTEDLILEDOThHSTN, THEBY THDLZ L2
BTHEEICLERDIDDLIEZEZLTND.

2. IEEDFIELESFoNT-K

AL CTEMET 20K THEKBEEDETDLY ORA N —7 2WNICBIT HRNEETH
L. 8 FHEIEIIREOHENIERETH 208, KERITEMEIC > TV D, 20 TFIEIL,
ROEHIRD. 1) HRROEERT ¥y LE2RkDDH. 2)DEHLOEERT v L
ZRDLH., ) _EOLEHLOEERT Yy LOMERDDH (ZZFTT, #HEKEALOR
TR VRN DND). DRT U ROV E RSO D, 5) A N — T A BD I
N E oM THERE ETORERErIZRD LI T A =X EH
®4 5.

TITCTIHEHOBRITEKL, ERBR0ALETT. LLFTIE, n RIEEMIZBNT
WE U O—#EA x BHED F\ICHATE Y, FaAIZ PR a OBERIEN LTS
DETDH. JHENS, BIRGFAICIIMNEICLEZEHEOENRH Y, (n—2)HEED AL
FIAUZ DWW TIEHEEICEWIE 2. BIR G mE y e 32 xy ¥m LTzt 5.

R ITCZERIICHB T AHEKEDL Y ORT v ¥ AN DT BT,

Wiy = vy (1-(2))
Thy, A r—7 AN OFEAEEIT,

1 a
Y(r,0) =—U (27"”_1 +n—-2)—-— na”_zr) sin® 16
2(n—1) T

Thd. 2L, r=Jx2+y2 6=sin"i(y/r) THD. N0 WHED x ko u
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Thd. 3IRILEMTIE 1)y FoltRBBIEREINTWD Z EIZHEET S, 2T MR
BERICB T 2EiOXNICH KT D.

3. HREER

ol BEEE b LW RARREZ KRS, 4 RoeZEficksnTh, A h—7
AMAVITT R GG O IR WFEFHIC DT> TERBEE 5225 2 08 EErO L. LaL, RLH
ERNIEERNDIEEOEBIT/NEIL DI ENERINTE. ZOBEBIIRT V¥ v LR
NICBWTHHRINDZ END, MRTZEMIZBTHEEME Y ORIITERICITR D
FERBEA~OEBEL LRI THEMmTToNns.

ZE
[1] SBAIE, Wik, BEEfE, 1982,
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> Of > Of
=1y ooy —1f e e
9 e ol
4 n=10 | 4 n=10
-3 -2 -1 1 2 3 -3 -2 -1 1 2 3

X : ATy () EXA =27 AFi () Ok, EBidEn=4, FTBIX n=10.
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Conics by Kepler
Justin Aska WELFARE , Sachi YAMAGUCH]I, and Takeshi SUGIMOTO
Graduate School, Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama

Abstract: Johannes Kepler is a father of the modern astronomy. He is the first to introduce “focus” to
conics. He utilizes the focus-vertex relation to define conics. He uses the technique of the eccentric to show
that an ellipse is a circle squeezed vertically. Using this idea he obtains the Kepler equation, and Kepler’s
three laws. Three mean distances of a planet are derived with respect to the true, eccentric and mean
anomalies. Geometry of the three distances is discussed.

Keywords: focus, Kepler’s equation, Kepler’s laws, the true anomaly, the eccentric anomaly, the mean

anomaly

1. FL®IC

ANRA 77T = TERRKLFOMOOE Y TH Y, RIEBRFERZT — 2T 52 L1
EoTr 7T —oiEIZ R Lz, 1604 12 DEF) OTH BT Co THER (focus) 8 ALT
MeEdsam 2 BB L, 777 —13 1609 40 HRIF:) OT, 77— —ikA] (FEH#uE
OIERD) BROT 77— ZER] (RREEEOER]) 2OV THE Lz, FHOFM @TE
S 77— kRl GRFIOIERD ICoWTHRE L, Zhb0kElE 7y 7T — 3R % B
D ELTHS Z &ETHNWE,

2. SlooOM gm0

2. 1 %1 OM#ERG

T =% T THEARZE - 7 M SRR
JEBH L7223, # ZITIRERIIH T 22w, M8
T OOE R LEEOTEA L TOHEBEOF N —E
ELWOoRHTHD (1), 72L& 2ITEHDITH W
TAP+BP=—7F| Th D, K., MHHRZHONT
X, MERES A L CHBEOMN —EThH D EE X
D, LEZET L BIROITH W ICGHGI=—E )
L MR OIZH VY TFQ-DQ=—7E] L7725,
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E
7

2. 2 777 —0iEH|
DOfERET — 2L T, LU DITKEDERIZ OV,
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7 7~®%—¥7‘:—EU (FEMEE OVERD) « MEOEIZ RS2 0L SOERICELSHENTH D,
77— 0% YRR (FRGEE OB « MEOmEEE X —E CTh D, ML, FHOR
EIZ7 D,
7T —OFE=IER GAFOER) « TEEAY, a 2ERETHE (T =781 D3RV 1o,

2. 3 2 OMHEANPR
7T —% FEMITEREFRICEREL SR &2
B (b) JTIANT bla (EIZUT=KIETE L3835, #5 ML C(I:FI;D)

B HREELT, IR Eﬁﬁg DD, X 2
R T IR (B R) % S, L H A% Q. BREDEIE
Lg% P L7 %, BElr H A LIE, A 0= 20SP %:b\oo
HECOT HEALIE, A e =20C) 20D, EHEH
L. BIE OSP DER ULV TS M &),
A M TR QCI 05 AICT DfEZEZ=L 51\ =D
B blafi L, EBIZASIP DTHFEAE 2L BIKZETRO B
%o T2bbH M
M= ¢ —esin ¢ , X 2 : 3FEFHOIT H A

&M

ZZTelFHELFETHD, ZORET 77— HREn

9o MBS CE N BT RATHD,
ZNEND REETHRE SP OF-HIE<SP> % RH5

(i1 X te,m), SP=<SP>; L7050 &l iz 7 my Uiz

HONH 3 ThD, Hir H A 0 ZHWHE<SP>=b & -

1. I T AL TSI SC btz s, i 2\ S (D) (@)

ITH S e ZFHWDE<SP>=a L7320, C DE 125,

SESE A A M & NS E<SP>,=a(1+e*2)E730 .

D FALTEIE CF(F I35 & 255075,

<SP>;<SP>E

X 3 : 3FEFHDIT H A A L DBk SP O -
3. LI

7=k 2 LB oMM E - T, EFEORLFITGH L, £ LT, ¥ T T—DFE
RBI O 7o —0iEAIZ W, £7-Z5 513, 3O0FH SMIC X HIHEE SP O fE<sP>;
DR FERE B LT,

Sk

(1) William H. Donahue (2000) Johannes Kepler: Optics, Paralipomena to Witelo & Optical Part of
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Molecular shape recognized by molecule — Approach to deep learning
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Abstract: Molecular shape recognized by a molecule plays an important role on the quantitative
structure-activity relationships. It is interesting to note that deep learning methods for QSAR can
implicitly recognized molecular shapes. Our recent works on a deep learning approach including
3D molecular structures and electronic states are introduced here.
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