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Nature—-derived Beautility of Bamboo

Hiroyuki Shima', Motohiro Sato? Akio Inoue®
"Wniv. Yamanashi (4-4-37 Takeda, Kofu, Yamanashi 400-8510)
*Hokkaido Univ. (Kita—-13, Nishi—-8, Sapporo, 060-8628)
*Pref. Univ. Kumamoto (3-1-100 Tsukide, Higashi-ku, Kumamoto 862-8502)

Abstract: Bamboo is a tropical plant native to East and Southeast Asia, being
fascinating from both aesthetic and structural viewpoints. A salient feature of
bamboo is a long cavity inside a cylindrical woody section that is divided into many
chambers by stiff diaphragms inserted at nodes. In addition, many rigid fibers are
aligned in the longitudinal direction, being embedded in a soft woody matrix. In the
present work, we demonstrated that these two specific organs, diaphragms and fibers,
serve as stiffeners for bamboo culms against the external load. Measurement data
analysis together with theoretical formulations lead us to the conclusion that wild
bamboos effectively control their structures in accord with the lightweight and
high-strength design concept.

Keywords: Bio—inspired material, Plant-mimetics, Structural mechanics
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Secular variation of Moon’s orbit by rise and fall of the sea level

Natsuki Uchida, Hiroyuki Shima
Department of Environmental Sciences, University of Yamanashi
Kofu, Yamanashi 400-8510, Japan

Abstract: The ocean tide on the Earth, i.e., the periodic rise and fall of the sea level, generates
tidal current in the global scale. It is interesting that the friction between tidal current and the sea
floor causes dissipation of the mechanical energy associated with the revolution and rotation of the
Moon and the Earth, respectively. Due to the energy dissipation, the distance between the two
celestial bodies has been getting longer. In the present work, we develop a concise theory that
describes the secular variation in the celestial distance, placing an emphasis on the contribution
from the angular momentum carried by “coastal Kelvin wave".

Keywords: Ocean tide, Gravitational force, Planet’s motion, Celestial mechanics
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Shell morphology of the Mesozoic radiolarian Vallupus group and
its “function”

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

Abstract: The Mesozoic radiolarian Vall/upus group has peculiar morphological
features. When occurrence data are used as a tracer, oceanic circulation system can
be reconstructed satisfactorily. This is a unique application of radiolarian
skeletons as a tool that testifies a simulation of ocean circulation in the past.

This can be regarded as a “function” of radiolarian shell morphology.

Keywords: Mesozoic, radiolaria, Vallupus, paleocurrent, tracer, ocean circulation
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[1] Matsuoka, A., 1995, Late Jurassic tropical Radiolaria: Vallupus and its related forms.
Palaeogeography, Palaeoclimatology, Palaeoecology, 119, 359-369.
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Droplet collection by open microfluidics with a fractal
space—filling tree structure

Hiroyuki Kai, Ryoma Toyosato, Matsuhiko Nishizawa
Tohoku University, 6-6-1 Aramaki—Aoba, Aoba—ku, Sendai, Japan

Abstract: Open microfluidics, the technology to manipulate droplets on the solid
surface, has been extensively studied. The previous study demonstrated the
directional transport of water droplets on an open microfluidic channel made of
a superhydrophilic thin strip surrounded by a superhydrophobic area, where the
superhydrophilic strip has a width gradient. We patterned the superhydrophilic
film with branching superhydrophilic open microfluidic channels having a fractal
structure called the space-filling tree and demonstrated that the film can
efficiently collect water droplets sprayed on the surface.

Keywords: space-filling tree, open microfluidics, droplet collection
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OEMAREICL > THR L, BEOT 07 T ATEMAEEAORBHEEDT — & %4
L, L= —#lEE T+ b~ A7 AER LTz, 74 b~ A7 &l LB BRI B
ICERA IR 32 2 & ¢, EMAEAEE OB BERE (77 7 2K BERL,
ZORBEOE EEERICHN K EEZE LI EZ A, 1 UK A P RICER L
(K2), 777 ZNVGHEIX3 DOIRAT A =2 (BIEOY A X Byt
wﬂ~ﬁ)tiof—ﬁmﬁié(Hwo%ﬁW%%X@%%N7f~5ﬁﬁé%\¢
R DA 2 B SN DA TS 2 L TERMICHHE L, AKEEMESES &
W OUERERm B L, %K 8, 7 —/3—f 5°0
MEAT BT, PRADIVEZN LD 74% + 9% ET 5 it Eatle’ﬂeﬂa_'ei'
SEBHBNE Ao, BEROEFHETH bRE Pors
WE O (ZERFEATRY) AMEIC X HHEK4]T E&%

E. WERFEIL 25%I2E EFE D, ZEMICFEm A2 D {’}2 «w‘ﬂ‘ﬁ
RSFTT7 77 ZNREORBEBHA LN o1, X 2 777&»%% hah-—2c:)
o 2 R E AT 72 & & DR O
[%;h ] ”X%OD%%O &j:[S]J:D’gl)EHo
a b
Generation number 2 (G2) Generation number 3 (G3) Taper angle 1° Taper angle 5°

B3 777 ZNREDIRANT A =5 () #EK (b) 7 —3—#, KIZ[31&L v 51,
FEBUOKPEIAR BIC7 T 7 XV 22 FEE A E 2 FF o BUK ME O B 2 1R+ 2 2
& T, EIRD IR EFE O 2 h RO —EATICIET D Z LIl Lz, BRI T H Z
O R TR FEEARDORED . SARQEHNEICHFEL TWDLZ L 2P LN LT,
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Design of Workplace ——— Form and the Art of Creative Group Work

Masashige Motoe
Department of Architecture and Building Sciences, Graduate School of
Engineering, Tohoku University
6-6-06 Aza Aoba Aramaki, Aoba—-ku, Sendai, Japan

Abstract: The design of the workplace is to establish the relationship of communication between
workers in the form of physical space. In this paper, we outline the historical transition of the form
of workplace and clarify its aim. We will also touch experiments involving workers themselves in
space composition.

Keywords: design, office, workplace, layout, activity based workplace,

1. 7 4 2034,

BEFED office DFEJRIZT T VENOLE T 7 v A§ERHB O T1:H opus] + 9% facere]
ThH b, iz office WZIFH MV w7 HED TBEHMR, FFiRT#HER] L WO BEW®RLH D,

service WERHMIETH D L [REEID, office b H &b LITMICHEITOND1TS, L0 biT
ZTOEEMEERT DITH/ERHTDOE 7,

D office EWIFEN THFHEH LI ERTMICHEDILD L5270,

FEEEMBMOZLTHLH LW, 19 ISV TE S HIE, LY factory TiEA<
mill EPRIENDZEMN RN THo7m L D720, KOEBEHIFE LTV mill 23, KK
BEEAZEN T 5K 512720, SCHABEWIZARD EFEFFICHBERAREX S RoTn, 1
N factory Th o, £ LT, LELORBEALIZ & b7 o TIER L2 HHEEBHM NI L
M E o TWnolzb &, ZTOZEMMN office EFFIEND K D127 > TWo7z, office
X factory O—F 2R8I 36N EICELS>THEGBLIEDTHD, ZEHOEY & X
SRR mill o, TEAEEICELLIEELT 4 v 7 X A4 7 ThD factory ~DEALN,
T DEFEMEEDBERMMIL TH D D L [FERIC, office MBI factory 75D DIFHRAL
HEREO MBS 72D Th -T2,

F7 4 2%, BAEOTHEOKRERKIZH D WVIZZENLL EIZ, ittod 7 s 2L D a3
2= —arEBEMATLIOT, MAEICHWENICTELELS L35, LT, FHOE
PELTRZ T HMEEL T D47 4 AN, KEMBICERT DA 7 4 AEB R OEHD
TICHNET 5D, THENOF T 4 ANLEDXZAOPENBEI L, BEOEHO P LIENIT
) DEENPOIEROEESNEBITLIEZOTH S,
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2. AT 4 AN T —T7 T LA A

HHETE A7 4R B [ T—=T T VAR EMEZENZL o TER, (7 021X
BER R ESRZECSEDLEHEROT, TAAMVERERELSDTEYIAVWERTE
527 BLE MEFEOE 2 =0 7L AR LR, LHHAINDZ ERZ N,
ZOHPITDLNORT VA, T LEEWVHIBRODOLNDL KO IChoHBE2HNT 5
WA+ nEBbh s,

J— 0 F LA AZHETAHSEIZIE, V=T RAEA)N, J—r Tu—, U—rFakwxi’
Nob, 7= T A AFTINOOMELEHHANTHDL, 2FEV, V=TT LA REIF

FT 4 AT LHEFROI L, A2 EFEE2T 5 [5G & LToflim, T7hbbA
7 4 ADZEMB D D VTR L RERAE 2, BEATRRL T VA oGl LTav
L&D THD, ZHOLEEENRROOLNLIDIL, 7 4 AOEEENE LT, 20O
R e iz 20 FEMIC R L BRAICHRET T 2 BER TTE N LITIENR LR,

3. MaxpU—r T L AR

MEZE)] THBETDHLEVIRZANVIFTFEAOEROIERIZH Y . FHEFEIZTRMATIT TR
—/%w&ﬁ%f%é&wouﬁ%ﬁ%bfwétéoo*ﬁf% 5T O K & B
i, BHINEEMNS -BICHN L THAEKCaIa=r—va R0 RRLEH< 2 L 2 E
ETAEIERY, alasr—var~OEFEEDL EIC, AR TU—7 T LA ADBIE
XN TWo 7z,

(TR e FT7 42 F, BIESZ A ER NHLO%R AL, BERENEAZF]E T
HR )T T 4 DER, (AT 4 AT RAFr—7 1%, SEROaIa=Fr—va M
RIZEAB LT 7 0= 7T, (P82 RERMICHBEHO LEL 2R LVAT T R, LOLE
BOMBRESIDIIMEFOERLE L HICEAEAEDS TN T2, i > TERIRENE
D<o TLEHT,

(=77 Z ) I 7V =7 LR Z@HL, BFZEELRNZET, 7%
YT s xmD DD, AEIY R ETBEHBEORWEZRS LTA T A ADOHEE L EHMET D
FELHOWL, 612 To2=_"=F /L LAT T M X, BBROEHEN T LICEE
EDOTIERL, WEZRLAT U MZLTRLLZET, MBETIZXIGL LD &V Hik
HER L TE, EHI, 74 AT —7 L BHEA - LS ELR, BMIEENR > TIE
BOMRBENER T D&, BRDT A7 LRBEL T TR, HEHOMLF IS U 2R
ZEHEEZHBELTBWT, ZOHERATHES (777487 4 - XR—=AR - U—=7TF LA
A EWVWIBZIZHFBHTETWD,

4. V= —IZEOLOMFEECREREELZ/FEVHET LN TE 00 °

BxHF LT HFIIRE LT, V=T A RTEABIERZTICL > TEBND, &
RERA VT VTTAFT—DEHEMFL L TCINEXET D, TIE, V=771 A 2D
FHETHLITV— I —T-bIEEBTEbOEEICS SO LVWERIEZES TEZLRN L Z &
MNTEXDLEAID, FAODMHERETII T D —TbN I N —T U~V BRE2BH CTED 2R
B> THRLTYIA VERE, HARAENOREBELTEZ, TOREERNLAEND,
D=0 TV A AZADT AN, AlENRIN—T U~ 2 X2 5REEZED X I ITEE-
T& eI 5,
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DNAF VU HIZANWTHEICRZEIT S :
¢ 12 nm A LF ¥ RILDHRE & HEREF
O REEE L, il Hi—BR, JII Ak, $hK B, M &, BPR M R 2
HAE KRR TR R T ¢ 7 AWK - (G HHEX AR THE 6-6-01
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Making pores on membrane using DNA origami:
Design and function evaluation of ¢ 12 nm artificial channel

Shoji Iwabuchi, Koichiro Katayama, Ibuki Kawamata, Yuki Suzuki, Satoshi
Murata, Shinichiro M. Nomura
Molecular Robotics Laboratory, Tohoku University

6-6-01 Aoba Aramaki-Aza Aoba—Ward Sendai City Miyagi, Japan

Abstract: In recent years, molecular robots using liposome as enclosure have been
developed. However, mechanisms for transporting substances through the lipid bilayer
are required to respond to stimulation of signals from the outside of liposome. In
this study, we developed an artificial channel with a pore diameter of 12 nm using
DNA origami and evaluated the permeability of fluorescent molecules.

Keywords: DNA nanotechnology, channel, nanopores, molecular transport, DNA origami

.= - FEEW

WA, DNA R EOEKRS T2 LFRICBITHMEE LTHWS DN /2y =T Y 7
MAHICHEELTBY, NLHREE _EREHFT5/0 1, VRY —L%5EKRKE L THHA
LicafrARy RBARBEINTWD1]12]. AEE = F B I3M A B L o BUKPEBE TN 4 o
R AERRT 528, IBE _EHEAZKRH L TWELRHECTE BN EEILNIE, ARo
REDEAIICEF R Ry NOEBROEMAMFINDS. ALF ¥ XL T T2
BEBIOBENDH D0, 0O ORITHRRTE nm® 2 E /&< [3]4] [51EE iR ME
WZHIRRDS R & . AlEl, WEEEMEOHE 2RI IS AN, kI bnEORERANLT
¥ ANV EREFL, WL FOEE A BB I XV FEE L.
2.ATF ¥ X NVDOTHFA v - BERER

ANLF v 3 d, MELE 2D RS DNA EZNET 0 -7-Te 8 AT A4 7 /L DNA © H L4
AL THEEOHEEREZIER TEX D FETHLINAAY T HWCHEF L6l KT
(fL) OELIX 12 nm, AT 110> TH Y, BEETICHE SN TWAIEE _EHERKE B
WTAANLTF 2V BRERRKOLOB]OK 3EOmME 725 (Fig. 1). IBE —&EBEICXf
LClE, BiAMESFMEMISNTT o7 —DNA Z AW FmtE & Bk EERIZ L - T
fEa S, R nEmkans (Fig. 2).

fa

.7 !l'
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: (] |
e

]

s
H
T

HHLE P R

Fig. 1 ALF ¥ XNV OE - Tk Fig. 2 JRE —HEE~ DA O KXX
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3. MK FDBBIC L B ANLF v RAVOFEM
)\I?“\?*/V@%Hbuq:mﬁi R — 5D
SMZAFTET DN 1 D oA DAL & ?
%%ﬁﬁﬁ?fpot.ufy~A@%%’ \
TEREK Inm OFEOECEFFOD VLA %
@ab,ﬁmﬁ AR 220nm D F OH L E Fig. 3 ZHAROHAK
For—X%ZHALZ (Fig. 3). ALF ¥ XN Lo THERHBYORT DRI LIVIEL, b
wﬁ%meﬁy~A%%W%W%Aﬁkﬁéﬁ,%E~X@Uﬁy~A¢%ﬁmbﬁw
FTREINS.
%Efii@rf*ﬁ‘% ViR Y —LDOEE CIEROEN S FE2EM LI AN LTF v XD HERI N, U
RN —LDOBRERST-FF IS URWAT HEEFDBEINT- (Fig. 4,5). Z DIk
ANBRIT, NLF v R EeT o —DNA BFEIET D&M TORMER S iz (Fig. 6). 2D
FERND, SREFLEZEALTF Yy XV YR Y —20ORE “EHEICH L TRT ZFEKL,
ZTOVARXZHE LTEWEEZERT DN E DO ERRBINTZ.

10pm
Fig. 4 I[RE _ERE~DF v 2V OWE Fig. 5 BB BIC L2 B4 L OWADEET
iy —L + + + +
T wh—DNA - + - +
FUHIFrr0 - - + +
t = 360 t = 360 t =120 [min]

(:l-u:': =
F A L)

Fig. 6 #HEDOSLMHICBIT 2 VR Y — A osto 24

4#%-A%®§%

EREFLIEALF ¥y 22T, BE _EELZRE T THEAZHNICEXSNLD Z
é:z’)%@bw)%hf:. S%IE, )T/~AI*HS HOMMUDEATLHIE T FORE S ZE
fbEH2ZLICXY, WEARERDTOREIZHET LI L TIDICALT ¥ RILDOFE
MiZ17T 5 M, RNT DONEH~D %%ﬂkﬁﬂi#é LIZE o THXET 20 FOfl#EER A5 T
ETHD.

5. 23 3Tk
[1] AMA% f [DNAF /= =7 VU 2] (2010) [4] K. Swati. et al., Nature Comm. 7, 12787 (2016)
[2] Y. Sato. et al., Science Robotics 2.4(2017) [5] K. Gopfrich. et al., ACS Nano 9, 8207(2016)

[3] L. Martin. et al., Science 338.6109(2012) [6] S.M. Douglas. et al., Nature 459, 7245(2009)
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Designing DNA nano-structure which self-assembles into multiple
modes

OYuki TAKEDA', Satoshi MURATA' , Yuki SUZUKI?
"Department of Robotics, Graduate School of Engineering, Tohoku University, Japan,
’Frontier Research Institute for Interdisciplinary Sciences, Tohoku University, Japan

Abstract: Self-assembly is a phenomenon in which several elements congregate together in
autonomous and orderly manner through local interaction. Many researches have been made to
artificially imitate the phenomenon where much attention is being paid as a bottom-up design and
fabrication method for molecular artifacts. In this research, we have designed nanostructures with
multiple self-assembly modes using DNA origami.

Keywords: self-assembly, DNA origami, triangle, self-assembly modes, shape-complementary

1. HFxLELEHW

BHOEAGLIE, BHEOERNRINRSLY EVEEL, BEN» OO LIHFE2 L - THE
ET2BG0LTHD. ARACHARRATEZIALOND 2084 %, v/ rI/adR
r=nzbT NLHICEBT 2B HZ I TEY (1], ZnETO Ny FHx T~
BMOBFICEDLDLRNLAT v 7HOBRFFELELTEEIIN TS, ZOEBLE LT, T
JHEEROBCEEGE(E— R ZHET 2 HEEE 2D, TORDFERTIIRERT /
WEEREZELOICHE L TWDDINAAF Y FIFEEHNCTHEEOBCESE— 2L 2/
MEROBFB LI MEREZ T oM RICOWVWTHRRS.

2. JRELEE

AR TR D EMAREED 12 LT EAREHRA L. ZAROEASEITER, N
A, BRI VX LACEETHILDICETHBMTE2E—REMA - EBEOELSE—
RElLZDZEeNTEDL. AREIZZOHRTE=AVELEEHRDO 2 DOE—RNIZEFEBLE., EAHD
HDHZAFROFDICENTNEEEZERL, 02 03 IFERPREALCEEIE, L1 02
FERKE L & TR & 220 L 5 IC&GH L2 (X (a) ] JEIRAA 72 DNA A U 7 2 1%
DI RANDEHEATDHIENTEDLED2], ZTOXHICHEFHTDHZET, 83
DHEHE LT SITEELRAICHEAS L CEMRZ 2L, 01 289 (k) Lizd XX
E2TCHUETHALANAREEKRT S.

DNA A U 4 2 ORI IE M13mp18 (7249 ) # M H L, WrElZid n=h 2812 H
TW5D. 1 DOUDOKREHIZ14ERXRTHY, EIEF 50 nm THDH. £7o, HEHOFHE
KRG LX< AZ v X U JHAEEREIEGREZBEET 2&EH LD, ZOFHEE
AT AT A TNAEOFT I (D) B RmEN S 4 BWIZEE T X 5 TG
L&, AZ XU ITIERNEENMET L2 Z &R AREE 2D X (b)].

13



85 2018 6 22 ~24

(a) EUmEtos®, MBHMEDNRVNES | BROE— R
ﬂﬂmﬁ&&&

\ DIBEDNRNMES | ABEOTE— K
<5,

FFRELZEDOE
3,%ﬁ@ﬁtﬁé

z&uﬁszﬁ.\zﬁ;

All-side-blocked  Side-2-blocked Side-1-blocked  Side-3-blocked TTTT

(b)

M () =ARBECHKK. (OHFLOFIVLDFRRMOEDL.

3. DNABEKRDOEREZDEESKDOBE

FPHEREEOR AR L., — R A DNA R —EOHHAZERT 2BICIT
A A BRETHY, v~ 7 XU A4y Mg*) & LREE R EZHER L.

BEIRICESEHE AT A TAVHEERALTCT ==V 27 L, AFM THIZE L & Z AKE
BOVDOLONRERINTNAD I ENHERTE .

WICHEER N B CERT DN DOMHREIT - 7. Mg T E 42 L1F, =IEICT 90 4 MMk E
k%MMKTﬁ%Lk.ﬁﬁﬁﬁ5%®@50§#ok$@¢W,Aﬁ%lﬁé%@iﬁ
L TWDHDL LB _EBRS ZEBEROBIESINE—FOEY IR ARETHDL Z LN
RS Tz

4. £¢& 0

AW TIEDNA AV H I ZH W = AEERODZHEYICHKFFTHZ LT, ZOHD
E£EHEE— FEL T EOMMMEDEZL, T?ﬁi%@%%:/éﬁ%ﬁﬂuﬁ“éﬁn‘:“éz)n&wébf
MIREWIZEDIED T bR Z 2R LE. SEITTOREEFHERBCTFT I EHeB
M DL THRACHEDLRVAEZIEELTWER, HOEALEBICA A VIBESCEELE
b7 EONFRPLIZIEE L, TOACESE—REZUVEILND X O Rt BTV
EEZEZTWVWD. ZH L DNAMIERD B CEAOFTRIEA M &7 v 7RO - 7 i G a6
BT ZEIWZERNDLTEAD.

2 E R

[1] George M. Whitesides and B. Grzybowski, Science, 295, 2418-2421, 2002.

[2] Thomas Gerling, K. F. Wagenbauer, A. M. Neuner, and H. Dietz, Science, 347, 1446-1452,
2015.
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FEHHH
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Fractal structure formed under nutrient depletion derived
from culture of human lung fibroblasts WI-38
Isao Kasugai
Miyagi Cancer Center  Tissue Bank Center,
47-1 Nodayama, Medeshimashiote,
Natori, Miyagi 981-1293, Japan

b N AHRHE ARV -38 4 5548 L, HEAfafn L= b IR BN
FFL7cE 2 A, 140kDaD & 37 ExEie, IRILL. 16D T T 7 X NWAEIEDRTERK S
iz, WELIL, b MBS Sin vitroTT T 7 ZAMENER S 5]
DTOHMRTH Y, BiRER D RBHBIZ L > TEERBENIER S NLD
BN, ERICB T 2RO —2 O TH 5 Alfeth 4 " L7 i CEET
HbH, Fiz, UMEEIL, KERT CRERMMRRE G E LT, SO E L
TOFALIFEINS,

Keywards : 75 7 %/ WI-38 PESEAAF] SRk51E (LRI AR

WI-38IZ, ~A 7V w272k b v MEWMIA G BLEE S L7 fkiE Ak chH v |
ERee MilaE LT, HIESLELOMZIZIIAS HnbhTngd, 2rTh, IE
WA O HEMR DD Z 2R LT, P, ~A 7V v 7[R ( Hayflick
limit) OFFIL[1], ORI H > TR EZ D T v b 57 1 2 T
EEDTE )< VRS é"@_‘éTD AT —TDOFIE~E BN | ZAVAFIE DM &
EotzZ &iX, MIREOHLLMD EZATHD,

WI-38 =il BA = (Contact inhibition)
— ) >
EERR KEmEAaRn

4 =
I| jl

[X|1. WI-38HH s 2E O K HHERr
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1004 m

[X|2. HEBE AR L 7= WI-38/i A

1004 m

3. 2R iit%, EMIRREE %
HEFF LRk & T ik

X4, WI-38Hflts R D 7 T 7 X LA E
(B DIERALES)

WI-381%, IE#MAEE L CHAA 2 R 2 R FF L C
W5, Thebb, RIS TR IR, HFHIC X
VRO AR L, ML S LT 51Z
CERENEED &, MlasEERE A IR D
Pefit % (Contact inhibition) DJEEA#~TZ & Th
Do T, BEARSLEIC X0 B R L7 WI-38HH i
MW, HgEInD Z e BB AT T, EHICE
HARTHERF S V72 BE, HUZHIINSEIC LB % R E D5y
RN A =TI B Dh, Fivk b ET R -7 RIEIZ
D DN, L) AR ORGEIC IR A2 FE D R
MEIT o2 (K1),

IR FE CHE % 2 Bt L7-WI-38HIfIL, TH%AR L
WA IR L7z (K2), =0tk, 8~12M O, HEx
HMERFL72FT, X8, AR SN BENBIER I,
Ry I AN T T 4 TRV, BAORE S L
EE G/ R E ORREExER 7 7 7T ey K
Lzl 2 A, HREEBASE S, A& KT, 75
D7 T ANEETHDZ LA L (K5), 5l&
frx . FEEA T b L, SDS-PAGETH /87 B k)
BT LT- & 2 A, A&, 140kDad & > /37
DERDTELTEENDZENRHALNE 2T, [FE
EOFAEMBELEDOER, FIFIZOWTELZ LTV,

<BEICHO
Hayflick, L. (1965) The limited in vitro lifetime of human
diploid cell strain. Exp Cell Res., 37, 614-636.

1000

N(r)

100

T
1 10 100
r
y = 18624.272x"1-746

N(r) = 18624.272r -1.746
D = 1.746

X5. R 7 AH T T 4 v TIEIC
A WA G2 STk - LIk
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Subjective and Objective Evaluation of a Smile

Yasunari SASAKI
Kanazawa Seiryo University, 10-1 Ushi, Gosho-machi, Kanazawa-shi, Ishikawa Prefecture

Abstract: We can not see our own facial expressions. Therefore, it is difficult to convey emotion to others
only by facial expressions. Especially, a smile with a large difference between the facial expression imagined
by the person and the expression seen by another person is harder to convey emotion to the other person than
to other expressions. In this study, we examined how we pay attention to either the expression of eyes or the
expression of mouth. In the experiment, participants evaluated the smile in image stimulus that changed the
combination of eyes and mouth. The results showed that the evaluation of the experiment participants was
influenced by the mouth expression rather than the eyes.

Keywords: smile intensity, self-consciousness, eyes, mouth, face

1. IZL®»ic

A TERM L 2R, BEREICHEHS RVRYD, 529 3EER ZENTE RV, filz
i, HOTIREHE TR DOBDDEETH-TH, BTHELTHAS EZIUIEDEHTE L
ARV ESTw5 I E0H5, 20, NHEHCEELZ ECTAOXZEEZRZTUE, A
HHOERBEZIEL CFHIIT 2D L W EF 2%, AT, REOTTHRICEEHDOEEIC
EHAE YT, ATORH LR LB DKL 2 2RE DRl DFE 12D W TEBIVICH N,
2. K
2.1. EBSmE

18-20 KDL FFHIRFAED 32 H3EBICSIN L 7z, 2D H 5 22 LIFHEERTEICE 2 N\ L
kD372 0, RO D 10 4lEZ DAY LGRS H 5 ETH o7, 7L, WiH 24D H 24
E AT U 723l IS 2 o T\ e 2D, T — ¥ 6B\,
2.2,  ERFIEL

P FEERCEED R L ~OVICNEF D) 217 5 SRS % v, EEHORL LT ED
7 R OWHRD & HILDO TR & DInoff oMz bV 2> 7 LT GIMPUCIER L 72, H & DZh
FNDOREADESIDE L %22 X 9 AKFEHIEZE L ¢, HulEEIZE LD 2 an k2 6 B £ T,
CITTHRIZ RO T o5 E T2 D > 7o, HitHiBIZSREBOEAY, DuEigiE HEDEA
iz zhznia ol L L CHITETR & FTERO LR Z Z 5 2 7, HIulGEg 7 L 1
TCHHSHEL 7 LD A G DR 49 KT RTICHOWT, HEMDREZIDONF v 2% 2, BHRIOT
NPREOQYVBAZ L LT E I ITL 7%,

23. EE

FERS B ~ D EGRFREET 121, g & FfkIC 21.5 B4 5 —iREE = % EV2116W (EIZO
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) 2R, HEDKRE XL, 47.6x26.8[cm], MZFEEIE 1920 x 1080[pixel] TH > 7=, [ D HH
5 31F, OB 100%ISHE— U7, BHEOSERIZ, i O mERE, AN S R 7
—VZERFRL, WSS E B S KEOFHEicE 5 kI I L7,
24. FHix

WG & Gl A 27 — vk, SEERSINE 2 L ICHEEIRDY 7 v ¥ L LT D X 91T PsychoPy!? %
A L CHm U7z, M AMNC iR S gz Bc, KEE, WEE, HEiooXFo—
HEZ TS 72, 1RO E 154478 U, SUTHIFRE 1.5 BC 49 717> 7, T
B, BN OH 2 HEREZIRT L, FBRSBMENOHRTIE, EHE (HEROERBIZED L
SWEBHIZRZ 201200, 0=HEED 5 10=100% DEEEE ), WS (CEEEE% 3l L 72
BRICEDBEARFBZ > TRD 20O 0VT, 1=AE4RL, 2=CHEBARL, 3=, 4=
PHEDD, s=AGEHD), HEOOREO—FE (HLNOREOKBHEN EDRE—L T
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A Report on a Japanese Calligraphy Workshop for Utilizing
Kanji Characters Held in London

Yoko HONDA
University of Morioka, Sunakomi808, Takizawa, Iwate 020-0694

y-honda@morioka-u.ac.jp

Abstract: This research paper is about an overseas workshop on Japanese calligraphy. The workshop
was held on November 5th, 2017 at a Japanese Saturday school in London (Croydon School) to teach
the skills of calligraphy to Japanese elementary students studying in a supplementary course at the
school. Basically, the research is supposed to have two objectives.

First, through analyzing the process of the workshop, the research paper clarifies how effective
calligraphy is in helping students learn kanji characters. Second, the research explores the
potentials of calligraphy as an effective method to communicate the appeals of Japanese traditional
culture.

The paper concludes that whenever we have an overseas workshop on Japanese calligraphy, it is
recognized that foreigners and Japanese children living overseas are similarly fascinated by the
manners of calligraphy, because from their viewpoints, calligraphy appears to be one of the
embodiments of Japanese traditional culture. Thus, it is proven that calligraphy is an effective mean
to communicate the appeals of Japanese culture to the world.

Keywords: Calligraphy, Kanji characters, Workshop
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Endosymbiotic theory : Graphic features of nutrition
transfer on Phototrophy—Preceding Theory
Isao Kasugai
Miyagi Cancer Center ° Tissue Bank Center,
47-1 Nodayama, Medeshimashiote,
Natori, Miyagi 981-1293, Japan
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Size Controllable Linear Self-Assembly Module of DNA Origami

OShiyun Liu!, Keita Abe!, Takeo Uchida!, Yuma Endo!, Satoru Akita', Shosei
Ichiseki!, Sho Aradachi?, Masataka Saito?, Taiyo Kikkawa?, Akihiko Fukuchi®, Ibuki
Kawamata!, Shin-ichiro M.Nomura', Satoshi Murata!

! Department of Robotics, Graduate School of Engineering, Tohoku University, Japan
2 Department of Mechanical and Aerospace Engineering, School of Engineering,
Tohoku University, Japan
3 Department of Physics, Faculty of Science, Tohoku University, Japan

Abstract: In nature, various biological functions are realized by multimeric proteins. Those
proteins have intrinsic curvature and the number of monomers in a multimer is determined by their
curvature. In linear assembly, however, it is difficult to control the number of proteins without
additional capping mechanisms. Here, we propose a novel mechanism to control such linear
assembly by employing a mechanism inspired by Vernier. We designed a nanoscale DNA origami
module that can count the number of stacking using the Vernier mechanism. It consists of a hollow
cylinder and a twisted shaft, where the shaft can rotate inside the cylinder. Since the shaft is slightly
twisted, there is a phase shift between stacking angles on its ends. As the modules stack, the phase
shift accumulates on the shaft. The modules are capable of stacking until the accumulated twist
reaches the limit defined on the cylinder. The elaborate design enables us to make size-controllable
DNA origami complexes, which provide a novel possibility for structural nanotechnology.

Keywords: Molecular robotics; DNA origami; Self-assembly; Shape complementary; Vernier
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Reproduction of Ikegami’s 3D jigsaw puzzle and symmetry of the puzzle pieces
Yuki Machiya?, Yuji Ikegami?, Yoshinori Teshima'*

!Department of Mechanical Science, Graduate School of Engineering, Chiba Institute of Technology

Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

2RIKEN, 2-1 Hirosawa Wakou, Saitama 351-0198, Japan
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Abstract :  Based on Ikegami's 3D jigsaw puzzle (3x3x3), we designed the 3D jigsaw puzzle (2x2x2, 3x3x3, 4x4x4) and

manufactured them. We investigated symmetry of the internal structure on the puzzles. As a result, the pieces show reflection

symmetry in regards to the sizes 2x2x2 and 4x4x4 under the condition that all ditches and tenons the congruent. On the other hand,

the pieces do not show reflection symmetry in regards to the size 3x3x3.

Keywords: 3D Jigsaw Puzzle, ditches, tenons, reflection symmetry
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Fractal 3D model (Modular origami skill for structure designs)

Yutaka Yasoshima, Akio Yasoshima

Tonoshima 2-19, Mikuni, Sakai, Fukui, Japan

Abstract: With modular origami, there is a pyramid side regular tetrahedron . Taking
off a pyramid you can find an equilateral triangle. By joining the same solids to
those triangles, and repeating four times you can find four cubes.With each cube,
if you repeat the same operations, you can make a fractal 3D model. Besides this,
I found three operations which I can make a similar Radiolaria frame.

Keywords: fractals truss structure Radiolaria Modular origami 3D
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Coding rule for periodic orbits in the one-dimensional map

Yoshihiro Yamaguchi

Abstract: A new coding rule for periodic orbits in unimodal one-dimensional maps is derived.
The best-known example of a family of unimodal maps is the logistic map. The band merging is
observed in the bifurcation diagram of the logistic map. Let a¥, (k > 1) be the critical value at
which 2*-band merges into 2¥~!-band. At a > a?,, the diverging orbit appears and thus 1-band
disappears. The relations a¥+1 < aF, for k > 0 hold. Let sq be the code for periodic orbit of
period ¢ in the interval (a),,a2]. Assume that the code s, represented by symbols 0 and 1 is
known. In the interval (a¥f!, ak ], there exists the periodic orbit of period 2¥ x ¢ (k > 1). Let
its code be sgr,,. Let D be the doubling operator defined by the substitution rules as 0 = 11
and 1 = 01. The following coding rule is derived. Operating k times of D to s,, the code sqk

is determined.

Keywords: One-dimensional map, Bifurcation diagram, Periodic orbits, Coding rule, Dou-
bling operator
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Reproduction of Ikegami’s 3D jigsaw puzzle
Y. Machiyat, Y. Ikegami2, Y. Teshimal*
IChiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
2RIKEN, 2-1 Hirosawa Wakou, Saitama 351-0198, Japan
*yoshinori.teshima@it-chiba.ac.jp
Abstract: Based on Ikegami's 3D jigsaw puzzle (3x3x3), we designed three-dimensional shape data of the 3D jigsaw puzzles
(2x2x2, 3x3x3, 4x4x4) using 3D CAD. They were converted to STL file format for 3D printing and the solid models were made by
using a 3D printer of the fused deposition modeling (FDM). After the 3D printing, we polished the puzzle pieces so that they can
move. 7—_
1. XC®IT
D TTY = RN TR 2D VT — R AN E 3T LT b D TH D,

Lidih EARIRIC Ko Cakdt Sz B3N 3D 7y — <00 [1] Thh ., £
AEDONEICH DI L 1EFEENAEDETEMEZHOR L TNV TH D, A

5l /1 OASRLONITHEEZBE L TEM L, AEMIcEn L A%y M1 EXS3D 7Y =80
Z— R (2X2X2, 3X3X3. 4X4x4) (K2, M3, [M4) Zah- (el (3X3X3) it ERERGE

7
2. 3D VXY —RIANDOEBFIE

3D VT =RV OERFNATLA T O Y Th 5, (1)3D CAD (Autodesk Inventor)
ERWT3D V7Y = RALDOWE LT E DB E DR EZITV., 3Rk T —# % 1E
R 5. @ER L7z 3RGTIBIRT —# 21T — & (SIL BR) ~E#d 5, ) @7 K2 33D Y7 Y— "X
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Production and application of protein models
Ryo Iwakami, Gota Kawai, and Yoshinori Teshima
Chiba Institute of Technology, 'Faculty of Engineering, 2Faculty of Advanced Engineering, 2-17-1
Tsudanuma, Narashino-shi, Chiba 275-0016, JAPAN

Abstract: We designed and made 3D models of RNA and DNA as demonstrative materials for
scientific discussions. The models assisted students and researchers to understand deeply the
structure and interaction of DNA and RNA.

Keywords: 3D printer, Protein, teaching materials
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Energy use of individual organisms scale convergently with their
body size

Shigeta Moril, Yoko Kurosawa, Mofei Wang, Keiko Yamaji, Atushi Ishida
' Yamagata Yamagata University, Wakabamachi 1-23, Tsuruokashi, Yamagata
> Graduate school of life and environmental sciences, Tsukuba University

* The center for ecological research, Kyoto University

Abstract:

The scaling of respiratory metabolism with body mass is one of the most pervasive
phenomena in biology. Using a single allometric equation to characterize empirical
scaling relationships and to evaluate alternative hypotheses about mechanisms has
been controversial. We developed a method to directly measure respiration of about
1000 whole plants, spanning ten orders of magnitude in body mass, from small
seedlings to large trees, and from tropical to boreal ecosystems. OQur measurements
include the roots, which have often been ignored. Rather than a single power-law
relationship, our data are fit by a biphasic, mixed—power function. The allometric
exponent varies continuously from 1 in the smallest plants to 3/4 in larger saplings
and trees. Therefore, our findings support the recent findings of Reich et al. [Reich
PB, Tjoelker MG, Machado JL, Oleksyn J (2006) Nature 439:457-461] and West, Brown,
and Enquist [West GB, Brown JH, Enquist BJ (1997) Science 276:122 -126.]. The
transition from linear to 3/4-power scaling may indicate fundamental physical and

physiological constraints.

Keywords: allometry, metabolic scaling, mixed-power function, whole-plant

Respiration, simple—-power function
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Drastic development of roots with energy saving

in whole seedlings of Fagus crenata

Yoko Kurosawa, Shigeta Mori
Faculty of Agriculture Yamagata University.
1-23, Wakaba—machi, Tsuruoka—shi, YAMAGATA

Abstract: The adaptation of terrestrial plants largely depends on metabolically differentiated
organs. However, little study focused on organ-specific metabolic rates with direct measurements
and linked them with whole-plant metabolic rates. We measured respiration, mass and surface area
for total leaves, stems and roots of 55 individuals of Fagus crenata seedlings of various sizes in
two years from germination. We found only roots had a decrease at the unit of surface area that
only roots had decreased in metabolic rate at unit of surface area, and they accounted for most of
the whole-plant surface area. It is probable that this rapid root development is energetically
efficient adaptation for seedlings to survive by improving their water uptake.

Keywords: whole-plant physiology, metabolic scaling, root surface area
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Fractal characters for a new mounded tomb of Himiko
Susumu Ogawa, Yukiya Taniguchi, Takako Sakurai, Shinzo Fukunaga

Abstract: A new big mounded tomb was discovered at Tagawa, Fukuoka. Himeko was an emperor of Yamatai
country in the 3" century in Japan, but her details are unknown except in Sanguozhi, which described the radius of
the mound was about 150 m. This mound was surveyed by using UAV. The diameter of the mound measured by
UAV was coincident with the previous literature. The linearity was also checked by fractal analysis.

Keywords: archaeology, Hasihaka tomb, Onga river, UAV, Yamataikoku

1. Introduction silhouette for 1.249 for the edge
A new mounded tomb was discovered at
Akamura, Tagawa, Fukuoka. Himeko was an
emperor of Yamatai country in the 3" century in
Japan, but her details are still unknown except

Wei history in Sanguozhi, which described the

Tagawa, Fukuoka

radius of the mound was about 145 m. This
mound was surveyed by using UAV. The linearity

of the mound shape was also analyzed by fractal.

2. Methods

The 3D images for the tomb of Akamura were
measured by UAV. UAV was Phantom 4
Professional with 4K camera. Pictures were
synthesized to 3D orthogonal images with
PhotoScan. The orthogonal image was processed
to a monochromic silhouette and the edge image
with Photoshop. Fractal analysis was carried out

for these horizontal images and DEM.

3. Results

The dimensions of Akamura tomb were bigger
than Hashihaka tomb. The former dimesions were
the maximum length: 443 m; thecircle diameter:
152 m; the height: 22 m; the bottom side: 230 m;

the maximum height: 33 m. the latter dimensions
were 278 m, 150 m, 30 m, 130 m, and 30 m, Fig 1 Map of Tagawa and large

respectively. keyhole-shaped tomb mound

The fractal dimensions were 1.859 for the

Member: Instituite of Spatial Technology

2Student: Nagasaki University

(Address: Bunkyomachi, Nagasaki 852-8521)

(Phone: 81-95-819-2611, E-mail: bb35515021@ms nagasaki-u.ac.jp
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4. Discussion

Akamura exists in the watershed of Onga river.
The fractal dimensions of this river were 1.832 for
the mass and 1.25 for the edge. These results
show that the shape of the tomb is artificial
because natural shapes have near 1.3 for the edges

and different from the origfinal watershed.

5. Conclusions

The discovered mound was artificial structures
and therefore, it should be an ancient tomb, might
be Himiko’s tomb. The dimensions of the tomb
were similar to Nintoku tomb and bigger than
Hashihaka tomb..

& : -15.0492

Fig. 2 Contour map of the mound DEM
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Pattern formation using DNA reaction diffusion system in hydrogel field

OKeita ABE', Ibuki KAWAMATA®, Yuki SUZUKI?,
Shin-lchiro M. NOMURA®, Satoshi MURATA®,
1Department of Robotics, Graduate School of Engineering, Tohoku University, Japan,
2Frontier Research Institute for Interdisciplinary Sciences, Tohoku University, Japan

Abstract: We demonstrate a bisector pattern formation using DNA reaction diffusion system in
hydrogel field. The bisector pattern of a chemical gradient forms between the sources of DNAs
inside hydrogel field as a result of reactions of AND gate which is uniformly distributed out of the
sources. Additionally, we controlled the pattern by slowing down the diffusion of the DNA. The
bisector pattern was formed close to one source when the DNA diffuses slowly. Our framework to
form an artificial pattern has a potential to realize a self-organizing material in the future.
Keywords: pattern formation, DNA logic gate, reaction diffusion system, hydrogel

A, 2 TOBACHBILZRIHT 2877203 0 OFENREIN, EYOIRAEBR
BRERBMT 2L THERV AT LOME~NLRETELLHHFINTVWDS. 22T, A
THAEDOHIBEFEICR T 237 — B2t L, BOSTEB R ZMESE L T HEIZRE S
Bl — R S ETz. ZOEMAIEET VXA D L5 2 E8M CRE R L R
DUAT LAOBBEIILEENARICRDEEZEZIDND.

AW TIE, EEOMIGRERMEETEH LW H DNA O EZFIH L[], T X Uiy
N T OYEE % DNA KGR THIEIT 2 2 & TV &2 03 2R E AR SZ — > &K
E/DH. TAX VB NVIIKEBERTT A UBRY) ~—NEBRONEESEL L ->TH
D, MHE XV RERGFITHEEICIEDILTIER T2 2 B TE RV, RIFECTHEHT 51
HEO/hS7—AKH DNA X, MELOV RERARIV T 7 U AT I Ry FIciad 5 L5
NH &5 (X 1la). EHICDNAICED AND 7 — &R L TARE =0 2B SE 500
BEEHETSH. AND 7 — K DNA ZT7 AF @B/ LVRIC RIS clE, “HEED
A7) DNA (Input A, B)ZJEH & 5. AND #— M Input A & B i 5 B FAET 5 4 TS
L, JE#E k25 2 & TIBIEOM %2 %03 5 3% = RIEK S5 (X 1b).

FHRTIE Input A, B IZZ N EkkEEIET T (FAM), REH T T (TAMRA) Z EA6 L,
RE— D RERZEBE L. WSNIREE CAEA OYLHIRETIC//EL TW/iZ A DNA 2
LML, 6 Wi, IR OME “HE ST o N — RS TZ(M 1c, d). ¥ 2 b —
TalllE o THREBRDONRE — VBRI LoD (K Le, f), ZO/NF — I IHEEL
7 DNA RUSHEHRIC L o TR I N b D ThDH EEX LD,
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(a) (b)
. Anchored P orF) e N 0 B e
. R 0 e \ 1
Jpr A | =~ Polyacrylamide R
g e ” 'ANDrﬂle) Fo T a -
Alginate polymer — ¥ AND ga AND gate
Single Sranded DNA | Unstable No toehold
— 1 /
Acrydite DNA - p A RutB

Polyacrylamide

Position

h

bar: 1 mm

1. AND 7 — ~ #FIHH L7 %%
DIEAHEE. b. AND ¥ — F DK,
KR E DR E R T IA T T 7.

S bz, ZfED DNA % A L (Trap, Competitor), wJ i
FOSZ LT Input A Z[EET 5 Z & TRNT LR
DS B X7, Trap 1T 7V &Lk L7z v DNA
TH Y, InputA, Competitor & fHAfi 72 BL % 2 FF>. D7
» Input A & Competitor 1Z Trap 2BV & 5 X 9 ICKI& L,
EAELTWDMEIE Trap & & BICETE SN D (K 2a).
Competitor 2 &£ 23 K & W E £ < @ Trap »° Competitor &
fe L, Input A OILHULE BILHIZITS <. FEBRTIX
Competitor 23D 72 WA IT X Z 5582 2% Input A DL
JEOUT < 2R &4, Competitor 2 Hi<°d4 & > DLk
FEOFH RISV (K 2b, ¢). ZuiE Input A OHEHELN
Trap I LK > CTEL 72, Competitor Z 1z %1% & B HE
BIZE SN dThdEEXLND.

AWFFETIE, ~NA FrFLfic#gE Lz DNA OIG

EBRIZE - T, ZERZ "S5 oREARL NS — %
B S, 51T, DNA OILHZ 24k & & 2 itk 48
AL, "Z—=UNBRENOMNELZZELSEDLZ LT

LT, ARt a BRI, BEOEMEZ NT Y AT
LATHMT 22 LT, NLIBESFEREOEMER AT L%
HOMMbicko THETE L EHFIND.

23 Lk

[1]Soloveichik, David, Georg Seelig, and Erik Winfree. "DNA as a universal
substrate for chemical kinetics." Proceedings of the National Academy of
Sciences 107.12 (2010): 5393-5398.
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On the Sliding Property of Triskelion Blocks Having Parallelepiped Legs

Akihiro Matsuura
Tokyo Denki University, Ishizaka, Hatoyama-cho, Hiki, 350-0394 Japan.

Abstract: We make mathematical analysis of the sliding movement of the building blocks which
we call Triskelion Blocks [1]. We explain how such sliding occurs by clarifying the exact locations
of the tessellated triskelions in the oblique coordinate system throughout their manipulation.
Keywords: triskelion, symmetry, block, parallelepiped, sliding, oblique coordinate system

1. [FCL®HIC

e X0 MRk BT B AR ERR &2 B B E LTz AT IR 2R L7k & 72 7 a7 o ik
RBBFEINTND, EEF AT, ZAROHLMEOKZICIVHERBICHWENLT =T
(triskelion) | &M (XD = Al [R5 72w XEICE B L, HBOIE=AFBEH W 247D
“HEREICEREE G 2 Z ke Le = E 7 a7 (Triskelion Blocks) #4222 L72[1], £ALHD ik
INDTEIE, FRACTE Z A ERF OB LD, 1O — 20 ZHEKE Thd, Wind,
2D IH72F— D KT O HIE COREA D AIEE T, FRICX 1A O = E KT IXIX 3D K572 - %

OB ARETH D, ZD KB IE, WA MIEL ., L OE AL DK ORICIEE TES,

2.2 % &

1 ZFEEO = EXE M2 M1AE0 =B ORS X3 - i OB E G

INHOEEZ I B 7 ay 71X, 85 OBEN T 0y VN ATART LR E /SN
X4, K5DINNT, oD Ty I RSERITE G TR ENOTE O 7 oy 7|24 H
PWHEMADHE, R TOT oy BEIIL TATZARUE G OB ND, BV BLER RO EE 21
O, ZITIEIAME Z, 7T uy s igEE (sliding property) | &5, EEEROD BLAEIR BE T, AP
B3 7 vy 7% EERRE - IS E RSO TRETH L S (D FEY oD 7y 72 a2 52 e
TETayIEATARSEA D), Kfa Tk, ZHE 7oy 7o R igE OB 23 2179,

*&L L = N

kY

X4 =T XX OE# M K5 ETry 72D ENME O
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6 —MHEDOWEENE ()P HIIRFE (¢1=0); (b) -0 A LT IREE (1=1/2); ()58 AT NTIRTE (1=1)

2. ZHEBIOY Y DOBESHEDEHE
O, Z—HE7ry 7L THIED ZHEXEEZE T2 DEE 2 | KEEEZ K 6(a)D
JON e FICHEREO b OB 5, FHEIZIZ Zfi o2 A D 60° DORIAZ LR R
BEDD, “HEXEOIILERD/NE=AFO—UOREI(DEI EFO—ILOEI)Z1EL,
JEA O= i Poo Z2H &2 =B O JE FAIZ AR Py (—o0 <i, j<oo) iy &9 % = I X
DEEFEOONTWDHET D, ZOLE, A Py OFEFEIIR A IR Z AT (4i+2), -2i+2)) LE TS,
ARYIHIREEND, KALFERIC 2O ZHECHEZMA T L&D FE2E 2D, 22T, M Poo %
L T2 Z B (B2 WIDIC 1 E2IN2) EOWICHEETLH2LEL, bH—20 ZHE ((BE
(IRIRTFTRE) L Bl ZIE M ProZ L ET D ZMEIC x B IE DM X A2 5, [X6(b)iL78 ) A&
FORLEZ/RL, X6(c)IFETHO ZMERENERIHANTZEEOR EZ/RT, M Py ORKE
ERFOBEN O R % Py b T 58, ZOMEFEIL(5i+2), -2i+3)) = (4i+2), -2i+2j) + (i, HEET D,
WML Z t=0, SE BRI NTZEXDORL A2 =1 LT, TOMERITELELET D, il 21X,
M Poo. Pros Pon L ETDH =20 =HEOENEZ D&, 5Py DIEEEED 5 Py NHOHE 4y
X1, 00 THY, — IS, B t(0=t=DIZB T LT LOMERED | 1 Pro HOHE 71X, 0)THD,
FIEEIZ . AP o DJEREED 5L Poy NHDOHEE 431300, 1)THY ., B4  (0=¢=DIZTFBITHH 53130, 1)
TH5, Lib, (1,0), (0, 1) 7P EBEEEEOBE 2 72 — > ZJHIELE Poo T0LD = IE I 6(b)D LD
W ICHE WML TWD, LLEDZENS, t % 0 005 1| FTELSEDE, P, Poy 22 NLENLH
DETDENEE, DS P D ZHE 2 E WSS F, 220 x 71, y il 5\
BRI CIB B S D ZEN I REZR I EN DD, AMEE L, FEOEE D =20 = E O IZx L
THHXII) BRONE D  x, y EIEZNENDRRTIZONWT, I OB B ROBEIEE 25
EVIFZ t=0 TR P ICTLDOHL =B OFREZ] (0=¢= DIZB T 5 LB IL4i+2), -2i+2)) +
tG, ) (0=¢=1) &FT, 2TO = EITF IO B LML EFBE T 52803005,
PLERK1IAED ZHEXKEZ I L7 vy T, MEFEOOLNTZE2TOT ey 7O #) 5 7] fE
22D OB THD, SHIT, 1A DOMESCMHE ORI L EITHIZLEMELTIZLE
SR Ty 2[NS LThH, JEEE S OE WIS FEO#ER st RN TE, BEitobhiz
Tuay BN L Tl BT A2 AR TE D,

3. £&H

AT ASHEOME 2> ZHE 7 ey 7 2B BEA LI-b DI E N2 BRI A USRI FFRY 72
BENE OB R A AT o7z, 5% 1T KBLRDOV 2L —ab BITH T E ThD,

¥ ARAFFEIL ISPS BHF £ 16K00507 DBk &5 1 TiT->7=,

& & 3k
[1] A. Matsuura, H. Shirane, “Triskelion Block Families,”” Proc. of Bridges 2017: Mathematics,
Art, Music, Architecture, Education, Culture, pp. 371-372, Tessellations Publishing, 2017.
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Homometoric structures— 2

Cyclotomic sets, Quartet, Tautoeikonic sets
Takeo MATSUMOTO

Emeritus Professor Kanazawa University.
Private address: 920-0955 Tsuchisimizu 2-77, Kanazawa,Ishikawa,Japan

matsumoto.ty@gmail.com

Abstract:In Nagasaki, summary of the reexamination on homometric triplets and quadruplets was
presented. Hereafter several items(matters,articles) are examined in detail. First of all cyclotomic sets,
quartes and tautoekonic sets are explained.

Keywords:homometric structures ; cyclotomic sets; quartet, tautoeikonic sets, vector sets.

1 RIBFTOYRY 2y 5T, BREARMN v 7 HiEiE(homometric structure) 53 L7223, a2
TWEL LV TEOT, DLIRVIRY 2, 3HBIZOZ RV, EFTIEIEREICOEIRKT D,
2. MJE Lo [EdF, Circular representation 1 Ykt JE B S % 18 Lo MBI CTERBT 5, L
AT, EEHED 2 +1EE L, RFEHEID Z2-BA &35, 4], Patterson S/IRFEHEIYD Z1E & L
DT, UBRKAZR D Z L bd D, HMAMIE TH 528, BEd 2, HICHET 51En £/
TEDTERO E Z N r HORIFE A, LT 2B E T 5, n-r {H3%E 50T d %, .Patterson(1944)., Buerger
(1977,1978) A% Cyclotomic set (r) and Complementary set(n-r). Cyclotomic point sets for tautoeikonic
complementary pairs. & UHF4E, Buerger 1% n<16, 4< r < nf2 47T 2644 % 5/, 390 homometric
pair & [Fl & L H 4,

3.n=16,r=7, nr=9 O 1HIZ AL THL I, (K LBZH)FEME. ROBESNI3 2 2/3 2 2|]] T,
ZefREE . EAUTRERSOBRIIC[ I3 2 4|3 3 4|OEFIE2D[Q]. T DEFIEKR HIZFKEBL
L7cbD &, Z2DOX7 kit y b vector set & FEBIZR$, 0/16=0.0 , 8/16=1/2, 16/16=1.0 |Z m,
Bim, 1A oOXFRE RS, . 00,10 7T OMEE, fifh, S0 =7 Ths, EARESIE
Fostm & A2 huE, IREAR, /244 enantiomphic & 725,

4. FTo, FERL RS L 2R E BT IEL Compliment & 72 5[Q’], ZE4 1 xt. complimentary
pair [E(Q), E@)]E B, ZOMHEEBELIZ LD HELRTEH(X2), T 4 f&@fH, Quartet,d,
Q.E(Q) 72 HTNT QE(Q)D#r EFEHL L vector set & (X 3) (Z”d, ZHD n 2MBEEEFIC r=n/2,
n-r=nl2 DA EEEHREZ B D, tautoeikonic sets &4 U, BLBRZEW,
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SUHNTIR AT L 1T, i < B ATENWER BRF CTEOBEIFREICKT NN, Fokk
Ko 2 & B SNEN D72, (2018.03.)

N=16,r=7, N-r=9

3 2 2 3
3 2 4 3
7 9 10 11 12 13 14 1516/16, — r's
Cee e STITo L o coee  EQF L, Conptimn

Vector 7 4 1 1 3 4 4 2 4 4 7 [

Set m m m ig
1. Circular representation ,Vector set. 9 aQuartet 4 [iQ &% compliment Q.
(\ =] ljil:\ AX | . . S
O FRR OB 72 HTNT Z 4L S D enantiomorphs E(Q),E(Q) Chung

N=16, r=7 : N-r=9 @ 1 Chieh(1979)]

N=16, r=7, N-r =9

2 S 1N 111721
v ] TTIz=1]

O ¢ A 1A

__.
i
an
|

==
e

: = +
pPrlrourci iy

Q (J o TS \)_\._I_T A ~ 3 Q
o 4 S0
P 4

> &
EQ o600 &0 Lc o900 EQ
Vector T3 23 4—7 A—7F L]
set 5633665456653 365 ©
” T '
’oohuooo Looc ® 00 N4
EQ@ o o o0 ol o0 o 0 ¢ mE(Q’)
Vector G333 ") 033365 ]
set 7 3 52334 3 o
m IT! m

3. N=16,r=7,N-r=9 ® 4 {HFH[Q & Z D compliment Q' 7% H T enantiomorphs E(Q),
EQ) 1o 1 &kt EFRILE ZI 5 D vector set,

Reference

A.L.Patterson(1944) : Ambiguities in the X-ray Analysis of Crystal Structures. Physical Review,
65,6,195-201.; Cyclotomic set (r) and Complementary set(n-r)

Martin J. Buerger (1977,1978) : Cyclotomic point sets for tautoeikonic complementary pairs.

IAAKRAE AR A b U 7 41 homometric structure. %5 84 [B]3 > R Ffe (Bl k) & OV 0 reference

Chung Chieh (1979) : Analysis of cyclotomic sets.Zeit.Krist.150,261-277.
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Actual Situation of the idea process of “shape”

in inventing and designing robot mechanisms

Kenjiro TADAKUMA
Tohoku University, Graduate School of Information Sciences
(GSIS), Tohoku University, 6-6-01 Aramaki Aza Aoba, Aoba-ku, Sendai-shi, Miyagi,
Japan 980-8579

Abstract: In this speech, | will try to systematically introduce various omnidirectional drive
mechanism studies based on the spherical omni-directional wheel "Omni-Ball" we have devised,
researched and developed. Although it looks like a different thing at first sight, such as a circular
cross-section crawler and an omnidirectional enclosing gripper with this wheel mechanism as a
starting core configuration, there is a common principle in terms of their fundamental structure. In
this time, from the viewpoint of shape science, | explain the concept of topological mechanism
design, not merely topological geometry.

Keywords: Mechanism, Omnidirectinal Driving, Torus Configuration, Topological Mechanical
Design

AFEFICEB WL, Fa nBE - HFEHIE L T B8R 207 M g <Omni-Ball” % J7 i &
L& AET MERE A I = X AR ERROICHEN TS 2R)_ A ET. ZOEEHKEE
FOlv &L, MR a—7 « 2 FmaiAAR T Y vl —RT2E0WIci
LZH00, TNOOMAEEICE L UIFEMILEENFELET. SEITEORZ L W
FBEND, ML S, (S VO RSN EEEZERT A AL,
O Ry NEOT AT 4 TR, FEHEERGE - RIEE Vol —Eo BB ko, TER W
ML LEER ] BECEHLTLIMNMTEREEEZ TV ET.
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Effect of controlled consciousness on body and mind while
viewing stereoscopic movies

Akihiro Sugiura', Kunihiko Tanaka', Tatsuya Onishi', Kazuki Ohta',
Kazuki Kitamura', Saki Morisaki, and Hiroki Takada®
Y Department of Radiological Technology, Gifu University of Medical Science,
795-1 Nagamine, Ichihiraga, Seki, Gifu 501-3822, Japan
?Graduate School of Engineering, University of Fukui,
3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: In our previous study, we found it is possible to have an effect of change
in the condition of consciousness (allocation of consciousness) on visually evoked
postural responses (VEPRs). In this study, we verified effect of controlling
consciousness on VEPRs, visually induced motion sickness (VIMS), a sense of presence
while viewing three-dimensional movies.

Keywords: Visually Evoked Postural Response (VEPR), Body sway, Visually Induced

Motion Sickness (VIMS), Sense of presence, Consciousness

[1zr®ic)

PHEBERICE > THl & Z I b E8E(IX, HEFHEELZSBE/ (VEPRs) & MEN D
[1]. VEPRs I%, BB OFRORHEICER L CRET L Z 20 h, BEIHWOSE R O FEN
BELLTHWSONDENZL 23], VEPRs OFBBLHIC DWW T, Fox NEM L 72 %1T
WFEN G, REFEEZ2EETD2HEKIETH DA MEENRE SN [4]. ZOmRNIE LT
iE, RS EERMNICESED 2L T, BEHREMEEORE L2 B BICH T
XL RDEMETED. T TARMIETIE, Al L2 IKEDEBOMRIES LT, B
R TE R |2 B 2T o T2 A DR BIZ DWW THEB L OO imE & v 216217 - 7-.
[ J7]

RBE BRI SN T, BEBEEEARZEOIRTHORLL SN TWND X ) REM a2 iAL
L7z, BREEOEBR P IZ DN T, EREEN AL TR 0.25 Hz CTIEREEEE#H T 6 0
L L7, MBI SO W T, 42 4 »F 0 3D ST L E (LG 48 (€ 52. 62 cmX
8 99.30 cm, MR : 1,920 X 1,080) = HWT, #BERFIZIL 3D AT v v &% A H*
A5 X, 50cm O EEEIC THRIES E7z.

B HIC oW T, kO SHEEOBEMAMN T 2K ERATNCENENIT 72, 1) THid,
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2) Mpoghx LRGRICHEEZBFEIE D (EHFM), 3) MEBEOB)E LW FmIc#iiE S
w5 (HHm).

LR LOHEEICOWTIE, 2122 OANBE 24, KMESH D THERNG L LT,
FEMAH TICBWT, 7oL 7R TIGHETEZ 180 B T O /2. F 72 g R
iz L CEOBBOME LT 72, B OWHEIZ DWW TIE, BEGRWIS X O 5K
AT DWW T EBFM 2 ERZIC/ITOE . MEBERVOFMTIE, ¥I a2 —FBWHZE
SSQzE AV, BHETEOFM T, BBEERSIOCHELU LEEE (B, 1277747
) IZoWnWTEREFN, 0-100 D7 Fu /27— LZHWTHZiThE .
[FEHRB X OB 2]

MEOMEIZEY, HRO—HlZRT. LI HE DB IE RS X0 B S 7 s
FEOMREEZRT. EBHHEHOBEN KL ELS, RFMONBAKLEL oz, — &
L7 LI O W TIER D bR o 7=, B o EEAAR & ORFEICHO N TIE, |
AR LR G EIZ DN TIX, BEOEBMHE SR LB Z2RLTEY, AT~
ODEFEDOIEN Y BB TE 2. —J7, RIS\, BHEHISCE 5 & RO %
RLOOY, BGOEE) L XW H MO RSB S L. BUSEFRKHE O 2 VEPRs
FOVHERENVWZLEEZREL TN,

M2iZsSQmbREHBENTE b—F A RAaTOfREZRT. 227 NE0IE ERWVOGER
MEBNZ EE2RT. FRE (FOP RO ZHET L, AEETRDLNLNEDD
M N BIRS, WHERAKbE oz, ZADLDORRE LY, BgIox L TR MmIC
Bo#hEEoGa b BB SR E6b, BOERSEINT 5 AraEtERn R S 7.
FRICW M ER) S 25 2 & CHEICEVER SRS 2 ATREE S R ST,

25 140
* L
120 F 8
2001 3 1
100 [ 8
§ 150° S sor —( .
: L |
= 100t g oor 1
2 2 : ]
== 40 ) 8
501 [ 1
20 F L 1
N ol [ ~ '
A st & 75 1Al BAMm SR BAR FAE
BARY *1P<005 BR4Y
1. BEE O fE R X 2. BT v — ROFER (total score)
(E DTN

[1] Bronstein, A.M.: Suppression of visually evoked postural responses. Exp. Brain Res.
63, 655-658 (1986)

[2] Stoffregen, T.A., Smart, L.J., Stofregen, T.A., Smart, L.J.: Postural instability
precedes motion sickness. Brain Res. Bull. 47, 437-448 (1998)

[3]Rebenitsch, L., Owen, C.: Review on cybersickness in applications and visual displays.
Virtual Real. 20, 101-125 (2016)

(4] K2 A5L, HPFE, BHHEME, RATE, ZREx  EEESRGEEICK T 2 HOoBE
O WFfE AR AR B RS, 71, 19-29 (2016)
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A Study on Character Shape Evaluation of Kanji
as the Basis of Typographic Design
Kenichiro KUTSUNA, Hiroki TAKADA
Graduate School of Engineering, Fukui University, 3-9-1 Bunkyo, Fukui 910-8507, Japan
Keywords: Character shape, Typographic design, Chinese character

1, BB
EMEEREICMZD2IEFRHOTEL, THLHICVLERBERIZOWVWCH LD, 2NETXFOE
ZATICERN TH DB VITHBRICE L TW A0l M 21T TE-0AR | = 2 TR R R

HBRF 21T o THIZW, LFOEMREE IR TFEORBL 2 FoE (FiH), ﬁﬁ@ﬁﬁ@ﬁ
HE, SLICEHRTOEAICHFETIEE LTIV T2 BAR2b008H 0, TOEAEIC
DNTIEHM—MICHRFTT TE D RIAZITD 720D ITFEOMEHEC L - BB FZOREL Z O
JERABANZ XD XFORICIE D HEORFMB b > TVWD Z ERHB LTS, IEFEHFHTR
WOHNDLBERIZOWTHS HNRBEEZEY EF 2 oRmHtE21T 95,
2, SLFDEITHONTOREH TS &
X?%%@Wﬁﬁﬁik%@&bfiﬁ%éoii%ﬁ-i?-%ﬁ%L@@ﬁf%%ﬁ\
TSGR TELTO TE] @ L5, WEPiEixal 1500 FEICIXHEIC D
HMPECEMEME A OF ., FETIEEE. AARTIEFE ﬁ&@ihéxﬁ%@&@é imr
i&%ﬁ&“%%%kéﬁét WZEZL DRAZANEFED, BELEMOMWE» LRET ZHIRNTF
BT K S, XFEPRELALE SN TERROBEERICIIFROLEEL LD ENHEKD,
IR cafizB2zHnERE (KM la) XFEERBAHEN KL, FEEMOBEBRIZLD
W MO TR EZ LAY, KLEFEBEOZWVWEM THIME (K 1b) X, EMORKMEL H
DRV, HESH S ELRARTEDFREOHGEMEITISHEV GV, XFEEHITED
FKENMMBEINETHEALL, HALXTFTORBEREITHMLE LTHRICEEBEA TV 720 TH
WICHERXFHEZ V., L LERBEZHNE T XFD 2, 85 - E5taib357200
x0T CUrEtE) IFEMA SR, BRERRICR D ERomENH EL T, HiEEEE & 0T
Elpolz (K 1), BEOMBENEEICRDEEOBENRH > TWbH, b2, TZXKEEZX
DREEME (ENRFEOKE) 2M4mL., B9 < (AIEtE) S AT v CHIFgEE) X0
Bl ShaicE s (K 1d), 20k, il UbosgE s &b IoEmE (ENRERBD) NE
FO, THAL I TEAEZ LR LBRROES - EBEBLWEFIZORN D,
ETOFBIIAH - KR TH D, HTFOETREXTHEOLI 20T A BN EHRT-DS
OFERT (1716, X 1d) BMED 1,
BEFEH STV D, affEHERE - ﬁﬁ‘@é(ﬁzﬁ)T b A - BT

MEBRT. DFHICA - W - FHA >
Exd
yrm———
oS AN NGY NGy R b j . —;‘d
c OEBERR - $BECH) dEES - FORM)

ETEL R ZRE D TERFHUIC AR
2V RORETFOREERE LT 1 s
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. FBEYT FREYT E
i DS 8% | 88 | =F bl &l R B & - R
%= o0 O | 0 O | A @ =mea FROUNER | SEHRTHER FROBHER
BEE | 0 | O | 0| O | A | EwmEE Zhud e B L
BEE| A | O | A | O O | =tz soBE | ... WA
F1, WFEOFEL ENFEM £2, FEEHKTHESR

>
ISR

TR R

S A

) e - 13
£ 2% -l
S—7// : o

X 2, HifR{LHl X 3, &5 4, EE R X5, &5 OHEH

3, EOEXMHE/XFD 3 EHE

AR TN T D BIERIE S RN OWTIHEERN Z W, 7o XL hOERIE 4T
BAZOWT S AR I TWADN, REICEFORIMMN RENARWEL, L L AAKDLFED
DO WTERET HI2H 720 FRFMIPEBRE K2V, £ 2 CHTHEICKSLFOZH 1 OH
FET AL ET D, T 5 FRIIVDELLFICRDOND SEZR LM EITo72 (£ 1),
LM 72 X FERET 4B TXTFHE (FROHAME) NEMR I, TR EEGROREEE (&
FEORFES) REV, FPEEXFOFTCHLEERETFLRERZBNTHD, ¥y aX L hDik
HINZHEW, o= F A RO L EGZLIETFRRBICH DO O LR I N D, EiEITMHEENE
DA LH WA T - ZINMBEBRIZE0KRTHA D,

RICFEEZLFLEETFORICOVWTHEK T2 ERELZRIT LI (X 2), FEZSXFOFRIR.
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Evaluating image disturbance
Riichirou NEGISHI*, Kumiko SEKIGUCHI', Akemi FUNAZAKI? and Masaya UCHIDA®
'Saitama Institute of Technology, 1690 Fussaiji, Fukaya, Saitama, 369-0293
2Business support Co. Ltd., 3-6-17 lkako, Honjo, Saitama, 367-0027
Abstract: When the proposed Fourier transform method is applied to a pixel-filling image, a
generalized Fibonacci sequence can directly be obtained as a parastichy number. Even though the
target is a part of the image, the obtained number set reflects the disturbance of the image.

Consequently, the number set indicates the disturbance in the general image.
Keywords: Disturbance, Fibonacci sequence, Fourier transform, Parastichy number
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[1] Jean, R. V. (2009) Phyllotaxis, Cambridge University Press, New York.

[2] Negishi, R., Sekiguchi, K., Totsuka, Y. and Uchida, M. (2017) Determining Parastichy
Numbers Using Discrete Fourier Transforms, Forma, 32, 19-27.
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Science Origami as a teaching material aiming for grasping concepts of
solid bodies, Il. An attempt to make use of sense of active touch

Shozo Ishihara
School of Health and Social Services, Saitama Prefectural University (SPU),
820 Sannomiya, Koshigaya, Saitama 343-8540, JAPAN

Abstract: Being introduced into a class of Mathematical Science, a course of liberal arts
offered at Saitama Prefectural University, Science Origami, a method of making three-
dimensional models constructed of polyhedral skeletons, is expected to be a new teaching
material for grasping concepts of solid bodies by means of tactual experience, i.e. active
touch. Following to the previous report presented in the symposium at Nagasaki University,
it is reported that most of the students in the class, 2017, were interested in making their own
models, though they might have felt difficulty to grasp solid bodies with visual and/or oral
explanations.

Keywords: Science Origami, geometry of solids, mathematical science, active touch
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Topological properties of vertebrate phylogenetic trees:
Horton analysis and neutral model of stochastic branching
Yuichiro Ishii', Kazuhito Yamasaki'

'Department of Planetology, Graduate School of Science, Kobe University
1-1, Rokkodai-cho, Nada-ku, Kobe, 657-8501, JAPAN

Abstract: Phylogenetic trees visually represent geometric patterns of biological evolution and
diversity. We have analyzed topological properties of vertebrate phylogenetic trees.

We have quantified topological properties of phylogenetic trees utilizing Horton’s 1st law.
Then, we have compared topological properties of vertebrate phylogenetic trees with that of
artificial branching objects produced by neutral model of stochastic branching simulation.

Our study has shown topological properties of vertebrate phylogenetic trees can be
explained by using the neutral model.

Keywords : Phylogenetic trees, topology, Horton’s law, Neutral model, branching objects
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[1] D. M. Raup et al., 1973, The Journal of Geology, Vol. 81, No. 5, pp. 525-542
[2] P. H. Harvey et al., 1994, Evolution, Vol. 48, No. 3, pp. 523- 529

[3] R. Horton, 1945, GSA Bulletin 56 (3): 275-370.
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Differential geometrical structure of potential surface
for two—-dimensional deformation and flow

Kazuhito YAMASAKI
Department of Planetology, Graduate School of Science, Kobe University,
1-1 Rokkodai, Nada, Hyogo, Japan

Abstract: We consider the differential geometric structures of stream functions
and stress functions to calculate the Gaussian curvatures and the mean curvatures
of some basic deformations.

Keywords: Potential, Stream function, Stress function, Differential geometry,

Curvatures.
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The Second Battle off St Helena Island: 14th-16th March 1602

Takeshi Sugimoto
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama

Abstract: Francesco Carletti made the first private circumnavigation (1594-1602). He enjoyed
himself in Japan (Jun. 1597-3 Mar. 1598); tea and miso occupied Carletti’s curiosity; he bought
five Korean servant boys; five boys were freed in Goa, but Antonio Coria went to Europe with
Carletti. Carletti became wealthy by trades on his journey, and he embarked upon the Santiago at
Goa. St Helena is a roadhouse in the Atlantic Ocean. On 14th March 1602 off the island the
Santiago met with the Dutch ships: the Zealandia, the Langebark and the Witten Arend. There was
a fierce battle between them, the Dutch took the Santiago with its treasures to home. Among these
treasures Chinese porcelains in Ming dynasty are the first in the Zealand. The Santiago was
broken to pieces. Antonio would be a model for Rubens’ sketch titled ‘A Man in Korean Costume.’
Keywords: Cartography, Dutch Pirating, Private Circumnavigation, Porcelain, Rubens’s Model
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MICO7Z ) B2 TR e 2D, MUEFIHRZ B 2 2METE > T2 REDEZETRR
DREST, 16 HHBEEZ LTS, A7 X ARV FTIAEICEDIAALTIGAERL,
FEHEZWIZROAEE, F—FTHRWI—F7 2 MRICBT, 2oL EHERZESRo T
Fizb (GLBAARN) CWEENHED, R—FORICTNDTFE2UVHELTATH N
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Ja—=xE~mno, 4 A8 HERE, VavT v T =L NI O AT
BT, BAKERVKET, EARBS CTEBICSMTE hholobid e, BFENLLH I DH AR
BSATZUHEN o T T IAEEREMEE - KAV AV ANOERLIZHIEROAR—
EEAZ X NFIE LW, T RXTHRFEALS A 13 A, 40-50 ADFEHFEH LizA /L kAL
NEBIRBICEEZEDE, IV T 0T 0 b= 30— MRIZETETHL L 2T,
V=T U MBRRIZTATHIZI T AT IZEE L, MESE L3V 20 S AR
DY FT AHEFED 6-8 HRICE W, BAMITT XTY—F » FBUFBBERIZOIT,
HEFTAFXALZ =L BWE, Yo F 7 353 RSh, AMEBEMEL TRV,
RNV RNITNVANTEEDZDHRIZTZHE, EI3hlA— MIBWEEMN AR ESTT TV
NEBRET, BE¥-o T _HBICATANRNE H\lYaTr /) - XU7) IZEHFE, SHICHKFF
DDV AT T TS Z T TRIZESTEANZ OREE DO FR e EHR B A LT,
HERSTZATHRY AR NZRELIEZOIFFE 1603 THIBROZ R, T 4449 -7
ay ERFEL 79078 (1)) B2 bEBEDNEHMEOE(LITMED bEV,

4. L3 W

V=T v FEFITERBRESE LB L2 RIT LD, BELOWAEBBERN, 4T )
BRIZ o/ Z L IFENRICELIFRETHDL, A ORI TRHEILIZLODOH D H
IRy T 41E, RELEEVWY— T BN E AW LTZ28, 1605 4 4 A 21 H
PN 13000 FAE —TFEF D, ZOBEITHBEHAICETCTHELZTZ, BLohLL
T AW, FAD—FOKRADRKRDIZIGE U THROGEZ BT, KAOBRIZAY Lo
THEN XM ENT, TEEDOFERFROLETHDL, 77X —ADEFL—X2AD
2y FIZ T O RIEKREICH ZDATER ] EWIHEENRDH D, ZOEHDOET VI,
Ny T AW ONTAZ YT NESTT b= a3V T7EE0nbILTWVWSD,
FHREITNHELVBERD,
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WHUE TR (LEHE%), T248-0014 SfATH 7 It 2-23-12, jr.takaki@iris.ocn.ne.jp

Correlation between Graphic Representation of Narratives and their Intentions
Ryuji Takaki

Abstract: The present author has been trying to obtain correlations between graphic
representations of narratives and intentions of them, for the Aesop Fables and the Konjaku-
monogatari (Japanese short stories in the medieval age). It was found that unusual stories with
good endings include many interactions among characters. In this paper time-wise developments
of stories in Konjaku-monogatari are analyzed based on an established idea that a story has a
progress with several stages, such as “set-up”, “complicating actions”, “most reportable event” and

“resolution”. It is found that unusual stories with good endings have large numbers of
complicating actions among characters before climaxes of the stories. An interpretation of this fact
1s given in relation to a problem in the Al research field.

1. EA

FEFIE, 2017 4 6 HOEOREL UARTY T AMIBWT, A Y vy T EEOFR Y b U — 7 iEEIZET
L3FHEAToORN, ZZTE A Y vy TWRED S B, FIUTERE DIEFICRVNEDETIE, BHA
YR O AAERMUOGHI LR TEZ N E WD Z L 2R LT, F4E 12 HOEORMEL VAR Y T AMTE
T 12 RIS ERAT L 724 ERE O ARFIR 2l OFEIZ W T h | [AEOMEAA R 5 s Z & 2R L7=[8],
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ZNEWREOEX & OBR A BT 5,
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= 4h ©° <& %\: nc=5
11k, FRICEHT HEEO—H] i — nl=1
OHET, RREIC NAEE 0 0 D5 [ GRS |
EONRNDT, PIFTRHRET] ‘Most .
EWVOHFIBHY . A+ ITET D, Aok s
FEONEE A, HA(Set Up : SU). Event | EAOTHEE MO €
SEoER(Events : Ev), 794~ . 22, .
v 7 A (Most Remarkable Event : Resol. LI
MRE). ### (Resolution : Re)lZ . — 0.6
534l FRERICET B ELE e e
F¥ni (M oXRE) %kDi-, 0.4 7 LA
0.3
0.2 / N
X 1. 5 EWFED [ NIZEW IR 20155 0)7 7 7S, 0.1
AR 4B BT 5ni o2k FERbLL T, 83H%1) 0 —
SU Ev MRE Re
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3. SEWYREICH T HEE/ER#DORREZEIL
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& > CTEFRRMEFETIL, EOVREOMNIBAENTHL Z 2 TR LT, FEEDA VY v TYRERS
YRR EAUTCERIT, FREORBICEGIDIEEL ., SEOBKNFFETE L0 THD,

B+D X 51z, FrReNATRUVERITK D D5EIE, B L < BFE STUEOB TR K0T AT ATHS
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(1] ®mARKER], T4V T EEEOMMT - N THEEMICO— 58] 5 83 ML DRV T VAR Y U AGEE TRE
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23 %% 2 %5 (2008), pp. 235-236.
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0000 (chaosfractal@iCloud.com: 00 00000)*
A new proof of transversality for the standard map
Yoshihiro Yamaguchi

Abstract. The transverse intersection of the stable and unstable manifolds of the saddle fixed
point in the standard map is proved at any value of ¢ > 0. In order to prove the transversality,
we use the properties of periodic orbits accumulating to the homoclinic point.

Keywords: The standard map, Stable and unstable manifolds, Transverse intersection

000,000 (¢,y) DOOODO0OODODOO (Standard map) 70000

T : Ypnt1 =Yn + f(Tn), Tn+1 = Tp + Ynt1 (Mod 27). (1)

000 f(z) =asinz (@>0). 010 P=(0,0000000000000. P/ =(2r,0)000
000.00000 P=PO0D0.

3.0t

Sal0)  /su(0) sem| -

25 v

200 Tu 1
W.(P) Ws(P")

05\ <
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%

0.0

AN | | | | f
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P Q T P’
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0.S5;0 Sy 0000. W,(P)O W,(P)D0D00 Sg(r) (z=m)00000. 00000000000
00w QDODODOOO. a=15.

0000000000000 W (P)O W(P)OOD0DO0O00000000000000
0D000000000.000000000,¢000000000 [1)0,a>4/3000 [2]0
oooooo.

«>00000,0000:0000000000000000000000000000. 0
0D00000000000000000 (Bickhoff) 0000000000. 0000 p/q (00
00)000,00000000 p/¢-BEOOD,000000000 p/¢-BSOOO. p/¢-BED
0000000000000000000000,000000000000000000. BE
0 BSO BO Birkhoff 0 BOODOOO.

000000000000000000,00000000 GO0 HOOOOT=HoGOO
000.000,HoH=GoG =id,detVH = detVG = —1.

o(3)= (i) 2 (2)=(107) :

000000000000 2-4-14
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goo00oo0ob0oooOobOOobOOoO0. 0o GoOOobog S¢0,00 HOOOOO SypOoOO.
Sqg : x=0,m, Sy : y=2zx, y=2x—mn). (3)

000 Se 0000000 xz=700000000.000 Se(x)000.
Ti=T9"'HoGDODOOO. T9'HODODDDO. OO0 T 'HODODODDO Spe1y 000,
O0000. 0000000 1/2k+1) (k>1)000 1/2k+1)-BEOODOCD. 0O0OOO
0000 Sy(0) (y=22)000, 20 Se(r)D00. 000 2, 00000000000000.
0000,00 Spe1y 0 TESy(0)ODODO.

DD000D00000 w0000 W (P)ODODO &(u)O0,W,(P)DDOO &) DOD. 00
00000000, &) =& =e¢/20000000000000000.

€u(u) +&(u) = a. (4)

00 1.
(1) 000 [3]. p/¢-BED, 000 (Sg(n)) 0000 2,000,¢>0000000000000
0000000000000 DO00DOoOO0.

(2)0000.000 0000000000 ¢000.

(i) & >a/2000,2,0000.
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0. 00000000000 limg,ez, =u 00000, 20000000000 &O000.
0000000000000 0000000.

&k > Errt, klgilo &k = Eu(u).

(400000 4. 00 R?00 RP0ODDO0O00O0O0ODOD fO0DDODODOOC?200 C?20
000000000 DO00D00O00, fO0000O000O0O0OOOO0.

000070000000000000.000000 (P,P)0000000000TrO000
000 7TO000000000,0000000000000000. 00000000,000
070000000000000000000000000.000000000«00000
0000000000000000000000000O0. 0000000000000000.

00000000 1/(2k+1)-BEODODODO 20000000000 &000.000«00
00000000. 0000000000000 24 00000000000000000. 00
0,k0¢00000.00000000 2 00000000000000000. 00000
0é& <a/200000. 0000000000 &<a/200000.00000, &(u) < a/2
00000. 0000 4)00000000200000.0070000000000 300
ooo.

002 00000000,000a(>0)0 &(u)<a/2<&w)D00000.
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Sentence patterns of the students’ descriptions in an online
learning system

Koichiro Miyamoto', Shu Matsuura®
'Graduate School of Education, *Faculty of Education, Tokyo Gakugei
University, 4-1-1 Nukuikita, Koganei, Tokyo 184-8501

Abstract: In order to develop a summarizing system of the students’ texts
written and stored in the online learning systems, we examined the patterns
detectable in the students’ texts that were written for the answers to
the questions without specific correct answers. Many of their texts
consisted of three or four parts, from an assumption of a proposition, some
inspiration or a suggestion, and a concluding proposition. However, the
logic is in many cases unclear and the conclusion seemed to be prior the
construct a logical thinking.

Keywords: text analysis, automatic feature extraction, online learning

system.
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WHhWAHIRE EWVDOND LEIIIR FST-MNH LI ENE 265, RF)IZ1,
MRS E, BIE, HeEim, MmO SND72550, HEGR OB T, HAENHE R I
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FEVOI ELT, B O R A RS O i A O UKk IS TED IS 70 B & A FF
OZENHEREIND. FREE MR D72 NI A 2 LFE T, — 2 2O XBFIER
SEAZLTW2ELThH, SCOM TREE, fia5, RINREDIEAEL, DIEOHEE DEFE
LIcFER Y ST maitil 72108 F02E0305.

KREOHE FMOFERIZBNT, HENYZBIONFICETLHMEL, (X —
Foh ECRAENBIETIA L TALFEB AT LERO AN TWD., BRI E 2R 5
S EARICE SV TER ST, BRSO R IR O 0H T, BEIHAE
DIREZMITZ0T2L0N%L, BE D TIEME | 28728, EE OREHERE~DT
RMEEZRFICHH S DA LIl TV,

M E MR R T & - B h om Bk, SCHRFFE ok 28 B EEEICB W T
LHEBOTLHRAELSNTWS., D0, {FBICEA DR - % 2 5 &R
DFHEZEHITHOT, 20 LTI 70 [ AR R RE 77 & R0 70 B RE R TR ~ D HE JE
DEHPROOITND. BATOFEIFEEHETITEZL N OFRDOD, 5iblh
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— ERBRHLE BT, BEARBEOHANZOFRNO R TEDLITE T D0 EH
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AWFIETIE, HBEFHOEL, 3 FHERB R AL T LELREFIZEISH B
WL ET AN A= IR LT, BRI TSI S =T S ANMTR L, {#5
DIELZATHZ LTI, BRI EDE WS, BIICEDRILEEERFI L. £, &
AR RO NWTETF AN A by —ICR BT HZ L2 THFT L=,

3. WREEBR

RMZ2T 2 T 6 EREERIRL, A OBMETRDHZETL (BT R) D% %
ST A, AR OEIT ) 4.09 H T, XERKROEIIZELT 3~4 XOMHK 1%
W2 ER oo FBRIIICIE, #Eam ORI T Fak 2 I E0, BREZR T X
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(1] /NS, “B2HEMROTAT 4 T EER L -FEH L AL FELOEE S -FED 5,
(2011, BEERBRKFHRE).

(2] PrANAL— - REPHESE - JRAZZ2 K - H 10 HESL - Ff FH AR 2 - RO - BT R 2 - B,
UNERICO B IR RIS T A =T R EAR T — AR B I OBE CORBIR AT
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About a solid which is formed as a trihedral figure with three letters
Katsuhito ATAKE
Katsuhito Atake Institute co., Itd. Omotedai 15 Tenpaku-ku Nagoya 468-0068

Abstract: When three independent letters such as English-language three-letter
abbreviation (TLA) and Japanese three-letter idiom are applied to each of trihedral figure,
many things form a single solid. Along with the introduction of solids visualized by modeling
software, consider the conditions for establishing and the font for that.

Keywords: TLA trihedral figure font modeling software three-letter solid

1. XC®IC
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ERHERWNEEZ LT, MEKBEEDO L —= 0 7 LT ORI L~ =T i E
DM TITbNT& 7, 2T TIOHETHEN LIZNiRZE ZSCFNAR E ROV,

2. EF VT

LS HARZLOWMFITHII L a v a—F—ICXoTHEENTWANR, ZofEs =
WILET VT Y7 Mefl) CHEICEANEOND, TOHETETELFFBICNET S
SXFOT v MERH LTSGR O 0T BERIE) 2 1ED . &k *%%L%%:%ﬂ%“zh
XYZ 7 > R mL L) IS CEHEAGDE, Z 2Ok 5 (FRES)
EEHEAESED, T THD,

3. 7V b

ZOZROILBE BB RITDHEXFE LTHRE LR 25D T, TEXHETRDDZEM
FREEORWNT Y FRRWIZ ERDrolzc, £700QB 72 EIEF OB Z ML 5 1K
MEZENDOTAR T R EDFEIER DR NFERLGEICL > CEFRD 2 #HETERIE 1T
AT NN4dn nynn  BROBRICR

AT LR
72, FIG. 1 1%4 [
Z D7 OITHER
L7232 IR o
FIG. 1 FLTFTH D,
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4. ET VU ITHRER

B 72 TLA % ZIRJECAD ¥ 7 hCTET U U 7 LTafER % FIG. 2 [ZR- T, D = L5 0
R FERICERRTDHOT, RANLELTEZTCWEEEZY, 0,L, ] E2E&T =TT
AL LT W SRS ICBEN oL, EA R EILE AL Ak VW T XE
OZHEKOBEOHKIIIZTZZO 0TI T NARREAL LT WEE & L TWnWD,

FIG.2 =3CFMNAE
5. EFE=XFRE~DILE

AARICH TREL TR#A] ° TRHIM) EWo b ElFE=FAGENHV , 22H (Fim)
FIEEICEH L TIIEFOIE I NEFLVEVO T, L0 ZCESEEN KRS 5 A getE R
LD, L OETIEFRELTHRIEENTWRWd, HE BN L% %E
EIDIIZORNWTLEY Lo BIER RO LD, F2 TR < TEEEI ) 72X
BHESTELLOEFAEIOEMY 7 (R 2 =T =27 2 11) OHRERRZ B2 5HE2)8
Role, IIZTELE LTHHEMET S CHRBLPIRETHL L THINDN, HiL
WY 7 FTliEFaicHsEEEbins, KREL RMAOKRHMATARREZMAL 5,

FIG.3 REL XK#A KHEHH
(F1G. 2 /= k226 AKB HKT SKE YMO TLA CAD LNG JFK RBF NGO USA JPN GDP WHO WWW)
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Form of colors ‘PaperChromatographics’

Science XArt loved by Friedlieb Ferdinand Runge

Kawano Nanako
Ochanomizu University, 2-1-1 Ohtsuka, Bunkyo—ku, Tokyo 112-8610, Japan

Abstract:

I call art used paper chromatography ‘PaperChromatographics.’ I found regularity
between aqueous ink and a shape of ‘PaperChromatographics’ by making 170 works
of ‘PaperChromatographics.’ ‘PaperChromatographics’ has two big possibility,
one is scientific, the other is about encounter.

Keywords:

PapreChromatographics, F.F.Runge, paper chromatography, color, aqueous pen

XUHIZ KEEBHRMEE L CERECTKEREENHT LI~ u~v 7T 7 4 —DK
HEAHALEZRESHEORZOEME [ RX——Ju~ NI T 7 4w 7 A ERITFES, 2O
ESHIEO B IL, Bl EOEAZAWERZNFEL L TOR—R—Ia~v NI T7 4 —%,
RS LHICEWNE LTBMT 2RATHD, D724 v ORHERT = U YRt O A Ik
L7z 19D R4y onifb®EHz., 7V —bh)—7 75 oF 2 kL7, Figure
10X I BB LR LZ D THEEER M OBRRINEARZZE LTS [1] [2],
E%JKV$~%T1\H%ﬁﬂ —ARONTHERHE, PLALKAKLTHELND [X—
WN=ma~< 8757 47 A] K200 BEFERTHZLITED, TOKEXCOELF LA
HREFEDOREME OBBROBIZH LT D EE BT, ZOEMICHD bR gEMEIZ DN T
BERTHIEEEMET S,

EBR F9. EHE 140 g/mi, JEX 0.25 O M EEEKICER 30 mO M EHETFEXL,
EnAKRESRTCRESTE, RIS, BMERLEZFAL T ERZ2 mOF v 7Y —R I 26 mn
FOKEKRZRDEY . HBEKOF LT TERICKZRAAEES Z L& 15 [\ IK
L., A0 1ml OKEKERERAEETZ, ZOEEZ 9 1L 170 FEOKESR LV TITo 72, ol
SETHELNTEME, ARERORITEH T OBERICIER LTHEL T,

MRLER [ X—N—Vpo~v I 74v 7 A OAERERORILMEDICER LIEFIX
REL =FBIZHHEINT, —FfEB X, Pentel fH¥ A /A/%’%&_otoTO)Jﬁ%%ﬂf:ﬁ;
R OBRCERT 2 BB T2 KOEEICENEL, KOBHBNEWESICAENEED 2 &
TIODLDEHIICARZDHLE, AT HEOLHE ) BBRESNZFETH -7 (Figure2),
TR HE L, h2AR%E PLAY COLOR2 HE CTHE CTH Y (Figured)., HRAE R, %R DKM
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Enumeration of n—-dimensional small polytopes

Koji Miyazaki
Professor Emeritus, Kyoto University

Abstract: In 3-space, there is only one polyhedron, the tetrahedron, which has the
smallest number of faces, and are two kinds of pentahedra, a triangular prism and
quadrangular pyramid which have the second small number of faces. Then, how many kinds
of n—dimensional polytopes which have the smallest and second small number of
(n—1)-dimensional cells are in n—space?

Keywords: N-dimensional polytopes, Enumeration of cells
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Apple—Peal Fold—Outs of 4D Regular Polytopes II

Keimei KAINO
National Institute of Technology, Sendai College, Sendai 989-3128
Abstract: A curve of apple-peel is a symmetric S-shaped spiral. Apple-peel fold-outs of 5-, 8-, 16- and 24-cells are
obtained by using their axonometric projection diagrams. An apple-peel fold-out of 120-cell consists of spherical
fold-outs of dodecahedron and icosahedron on both ends and a fold-out of thombic triacontahedron in the central plane.
These apple-peel fold-outs will give us a good way to obtain fold-out of 600 cell and a shape of 4D apple-peel curve.
Keywords: Apple-peel fold-out, Axonometric projection, S-shaped double spiral, Regular polytope
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