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What is a toy? What toys we want to produce in this century?
Kenji Maehata, Noriko Maehata, Yuta Tomita, Haruka Shimura,Akitaka
Nagakura
Abstract: What are toys? What was a toy? What toys we, Image Mission, try
to produce in this century? Toys are fun. Toys are comfort. Toys are a culture.
What are toys for you? We believe scientific mind has possibility to grow in a
simple question or wonder in our daily life. We hope to produce such toys
that are suggestive of universal truth.
Keywords: fun. Comfort. Science toys. Torahiko Terada, Morikazu Toda,
Tadashi Tokieda, Science on Form
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The Kepler Triangle and Its Kin

Takeshi Sugimoto
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: The Kepler triangle, also known as the golden right triangle, is the right triangle with its
sides of ratios ‘1 : ¢*2 : ¢,” where ¢ denotes the golden ratio. Also known are the silver right triangle
and the square-root-three ¢ right triangle. This study introduces the generalised golden right
triangle, which have sides of lengths closely related to ¢ and the Fibonacci numbers.
Keywords: Fibonacci Sequence, Golden Ratio, Kepler Triangle, Generalised Golden Right Triangle

1. WEH

XU ydD~a Kk A(485-425BCE) 28, 7 7 EDOE T I v RIZ oW T, TSR] (2%,

L 2O)ICESRLALERL. T EI7 Iy FEELITDIC20FEb0HEEE LT ; 1

MHEZ Iy RiE, =880 74— bFDIEFETH-T, @I bELTHDL, -] TN

B OEFEHEOFITHDD EETEH &L T, H:“? Iy Mﬁlﬁ@i%%? i‘.ﬂié@Eji

fF/ ZELW] D, ZOEE, JRIOD(DYS) AATENZYR > THHAN L EIIZ T L
TROREI=1:¢"2:¢ L7250, FERIZTLIE, r“ kmé:@ttiﬁs;ﬂkibwf&pé

2.@% MR R Z—ICED)
D AL
¢2—¢+1 ¢=(1+5"2)2.
ER L 7 4 RT > FHS
Fo=Fu1+Fupa,st. Fi=F,=1,ie.,{1,1,23,58,13,..}.
% FEIEDO AR A~D LR
HRZ2HEGR O Fo=0 B LN F. =1 2155,
B 1 gk 7 4 KT v TN % & o BB o b=
Fo=(§"+ Fu2)/¢? forn > 3.
EH T RIS h - HEeEMA = fAF
(3, @ &, /) = (Fa'?, "2 F2PHIC K> TEET D,
iR 777 —0=fAKLzoMEo EH 1] 128D HFHE
PO ESE A =M 3208 (n=134), n=2 DIEHVE S gD 5y ~Hiik,

3. &IV
7T —=D=AKLEZOMEIZONT, :zhi’f‘31§'J75§’ﬂ]%hé@ﬁfiotﬁﬁﬁﬁi%&\
¢<‘:74Tﬂ‘/§“4}&é’7ﬂ0)$ TOET 2 I . HEBHAZATVOESRE —RILT D2

EWTRY L2, HEHOKEIE., £l (n — oo) @ﬁ(ﬁgﬁzﬁﬁgw@%éo



88 2019 11 8 ~10

VARFAPE %3
FKH AT
RETIERY T AamRETR GRE TSR SF 1690)
akita@sit.ac.jp

Diversity of floral morphology

AKITA, Yusuke
Saitama Institute of Technology, 1690 Fusaiji, Fukaya, Saitama

Abstract: The discovery of the MADS-box genes and the study on classical ABC model of
floral morphology have greatly improved our understanding of the molecular mechanisms
driving the diversity in floral development. On the other hand, there are a variety of flower
shapes, and some flowers cannot be explained by the classical ABC model. In this
presentation, I summarize the relationship between MADS-box genes and floral morphology

in nongrass monocots, such as Liliales (Liliaceae) and Asparagales species.

Keywords: ABCE model, floral organ identity, MADS-box gene
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Cracks in Glass, China and Porcelains

Keimei, KAINO
National Institute of Technology, Sendai College, Aobaku, Sendai, 989-3128

Abstract: Various cracks occur when our cups and porcelains are broken. Some of them are shown to
explain their interesting features by use of the theory of cracks of glass plates by M.Hirata.et al.

Keywords: Crack-patters, four rules of cracks, bending, twisting, heating, fundamental frequency
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Wonder of Golden Ratio in Dynamical Systems

Yoshihiro Yamaguchi

Abstract. In the standard map, there exists the invariant curve characterized by the irrational
rotation number wg = 1/¢ (¢ is Golden ratio). Some mysterious properties about the golden

ratio invariant curve are reviewed and our new result is also introduced.
Key words. Standard map, Golden ratio invariant curve
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Original Art and Music of Golden Ratio, Fibonacci and Penrose Lattice

Akio Hizume

Geometric Artist, Kawanehon, Haibara, Shizuoka, Japan

Abstract: [ have been studying about the Golden ratio, Fibonacci and Penrose Lattice over 30 years. I
created many original works as architecture, geometric object and music. I show some of them.

Keywords: Golden Ratio, Fibonacci Number, Penrose Tile, Quasi-Periodic, Continued Fraction
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MONUMENT GOETHEANUM 3 aki0 HizuMmE

LR WO R 0 LA
SIDE ELEVATION

GOETHEANUM 3 GO-MAGARI MU-MAGARI
Quasi-Crystal Architecture Quasi-Crystal Basket Quasi-Periodic 6 axes 3D Chiral Lattice
neuro- QfChlteCthe AKIO HI?QUME 1995
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GROUND FLOOR PLAN

Quas1 Crystal City

Pleiades Poly-Twistors
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Fibonacci Tower

Fibonacci Tornado Fibonacci Windmill Fibonacci Colosseo
& Real Tornado

Fibonacci Puzzle Fibonacci Turbine Fibonacci Helicopter Fibonacci Wheel
& Infinite Gravity

Akio’s Dahlia Star Fibonacci Kecak &
Real Kecak System

0V ¥vis

Tone and Scale of Real Number Universal Keyboad & Fibonacci Elevator System
Fibonacci Tournament
SCHR

HESHHS , B2 HEEE | Star Cage Publishing (2006).
H#EEA S , MANIFOLD #0-#28 (2000-2019).
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Proposal of pentagonal baseball (geometrical study on baseball)
Katsuhito ATAKE
Katsuhito Atake Institute co., Itd. Omotedai 15 Tenpaku-ku Nagoya 468-0068

Abstract: Although baseball diamonds are usually square, triangular baseball with less

base is well known. A pentagonal baseball with one more base is considered geometrically.

Keywords: baseball pentagon pentagram regular-polygon
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Enhancement of Diffraction Symmetry in Crystallography (II)
Takeo MATSUMOTO (Emeritus professor, University of Kanazawa)
Tsuchishimizu 2-77, Kanazawa, Ishikawa, Japan

matsumoto.ty@gmail.com

Abstract: A.L.Patterson found three homometric quadruplets from the cyclotomicsets: n=16,r=8( full red
circles) [Type-1, Type-II and Type-III ].These are homometric structures. We discuss one type among three in
detail. Each quadruplet has a quartet. And a quartet is composed of four sets, related to compliment and
enantiomorph, namely Q, Q’, and E(Q), E(Q’). There are 4x4=16 sets for each quadruplet. In these sets, there
exist the same sets, and 8 independent sets. This is certainly Y% FEFAYY, namely ‘gather ears of grain after the
reapers’ or ‘glean the corn that is left’.

1. iIICHIT

Ei%. ilIE. T, O3 R 27 AT, homometric structure 1ZOUVWTHETL T 7=, Friedel ‘s law L4
Lotz a3 B4, a0 LR S bbb, 2k, <t iR THSH5, homometric
RS DL TRGGTL T, WRITO SR %, F)E LD S AT 2 (Circular representation) 3
D%, Patterson(1944), Buerger (1977,1978), Chieh(1979)%:D 525, EHOAWDOHLFHTH S,

2. 4 & homometric #43&

v S EMEEC n=16, FEAEMGRAERIZEN) 1= n/2 = (n—r) =8 ® homometric K& 3 XA 7D
5. Type-11 IZOWTOF M 2L L=, 4 T homometric H5i% Type—II-«, Type-1I- B, Type-lI-v.
Type-1I-6 T, JuHUBEDHVFE SILIE F-ORIE . FIZ22 5 FIRE G SHIT Type [IQuartet Hadl 7z,

3. Vector set

F DGR, FEEREEDOPEL, R PIESHVOIND, LA, fERD I SEATHE RO vector set
ICHEEEHR T 5, B SIRROD LS. vector set D AU E R 5975, { Hosemann and Bagchi (1954),
Ohsumi(1972,1980,1981), Sadanaga (1978, 1986), & &K ili— : fiki 2P FF (1986, #%). Sadanaga and
Ohsumi(1975,1979,) Sadanaga and Takeda(1968) Sadanaga, Ohsumi and Matsumoto(1974)}. Vector set @
Convolution &, JSHMEAHY. HETH5. £l otk EIFBZEITH. HITIED,

[i]—@ Patterson map %<9 #HEOF k5 . Homometric structures EMHENBXHIZ., [Fl—D
vector set Zb DD ILANIZ vector sets I&. Homometric sets EFEIENS, {Buerger: Vector Space,
pl197.(New York. John Wiley & Sons,. Inec.)}

RIS AT LADGE . BIBBIDNEERZ 22 ThEW, filfh Tl 3 58 & iA & (convolution)id, ZiUZY4
=5,

4. Convolution, BAAA
Convolution theorem (X7 —YTBlGH. xHASMAANDIL DR THEERBIRD 1 O TH D, B a,b %
ZL T Fourier Z&#t. AB%Z%2X5,
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Activities and perspectives in radiolarian research, education and outreach since
the InterRad 15 in Niigata, 2017

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

Abstract: Various activities in radiolarian research, education and outreach have been performed
since the InterRad 15 was held in Niigata in 2017. This presentation reviews these activities and
suggests future directions. The InterRad 16 will be held in Ljubljana, Slovenia, in September,
2020. A session directing toward fusion between Art and Science will be organized in the meeting.
Members of the Society of Science on Form are encouraged to attend the InterRad 16.

Keywords: radiolaria, research, education, outreach, InterRad, art, science
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2020 Calendar of Radiolaria
Atsushi MATSUOKA' and Yuta TOMITA?
"Faculty of Science, Niigata University, Niigata 950-2181 Japan
’Image Mission Inc., Shizuoka, 420-0831 Japan

Abstract: Calendars using radiolarian images are expected to enhance a degree of social
recognition of radiolarians. A radiolarian calendar for the year 2020 is prepared and is available
for sale at major museums in Japan. Radiolarian calendars have been produced constantly since
the 15 meeting of the International Association of Radiolarists held in October 2017 in Niigata.

Keywords: radiolaria, calendar, 2020, InterRad 15, social recognition, outreach
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Basic Concepts in Science of Forms : Size, Symmetry and Ratio

Ryuji Takaki
Tokyo University of Agriculture and Technology (Emeritus Professor)
Yuigahama 2-23-12, Kamakura, 248-0014

Abstract: Discussion is given on the three basic concepts, i.e. size, symmetry and
ratio, with an interest in the difference between eastern and western cultures. Its
contents have been shown in a course for students of Musashino Art University. They
are considered to be meaningful also in the Society for Science on Form.

Keywords: Size, Symmetry, Ratio, Eastern and Western Cultures
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Fibonacci spirals in the plant shape

Shigeru Kondo
Osaka Univ. Frontier Biosciences, Osaka Suita, Japan

Abstract: Fibonacci numbers and golden ratios appear frequently in plant forms. In particular, the
Fibonacci spiral created by the line of sunflower seeds is of interest to many mathematicians and
there are many theories to explain it. However, from the point of view of biologists like myself,
many of these theories include assumptions that are not convincing. In this talk, I will explain the
problems of past theories and introduce a new analytical method that may solve the problem.
Keywords: Fibonacci number, golden ratio, sunflower, spiral, simulation
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Smart Diagnosis on Disease State Based on the Information
Provided by Stretching Response of Tissue Slice

Natsumi Okosol, Norishige YamadaZ?, Tsuruyama Tatsuaki3,
Takahiro Kenmotsul, Kenichi Yoshikawal
Faculty of Life and Medical Sciences, Doshisha University!.
Clinical Research Center for Medical Equipment Development, Kyoto University Hospital2.
Department of Drug Discovery Medicine, Kyoto University Graduate School of Medicine3.
Miyakodani 1-3, Tatara, Kyoto Japan

Abstract: Biopsy is one of the most important methods for disease diagnosis, and the
diagnosis of tissue slices has been performed based the visual inspection by microscope.
However, in many diagnosis based on current methodology causes serious uncertainty
on the diseases state. Here, we propose that, with a simple treatment by use of a
urethane sheet, characteristic cracking pattern is generated for tissue slices
depending on the difference of disease state. It is shown that the crack pattern of
tissue sections caused by stretching the urethane sheet can provide useful information
for distinguishing disease states. By utilize the information embedded in the
characteristic cracking pattern, it becomes possible to perform reliable pathological
diagnosis.

Keywords: pathological diagnosis, tissue slice, cracking pattern, external extension,

Lymphoma
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Patterns Generated by Random Flip Walks

Takashi Yoshino
Department of Mechanical Engineering, Toyo University
Kujirai 2100, Kawagoe, 350-8585

Abstract: We consider the patterns generated by random flip walks. A random flip
walk (RFW) is a random walk generated by the flipping process of an object with
respect to the edge selected randomly. As an example, the resulting paths of a
regular triangle are the same as a random walk on a honeycomb lattice. The resulting
patterns and statistic properties of the RFW depend on the shape of each object.

Keywords: random flip walks, random walks
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Full-model finite—element analysis for structural color of
Tarsiger cyanurus feather barbs

Tsuyoshi Ueta, Garuda Fujii and Gen Morimoto

Abstract: This paper presents full modeling of the cross—section of a blue feather
barb of Tarsiger cyanurus and studied optical properties of the barb of Tarsiger
cyanurus by means of finite element analyses. Numerical reflection spectra
computed by large—-scale finite element method show good agreement with the
measured one when the optical absorption by keratin is taken into account.

Keywords: finite element method, structural color, Tarsiger cyanurus, feather

barb, reflection spectrum
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Volume comparison of star-shaped regular polyhedron

Osamu Koyana
OSA koubou Nomi City, Ishikawa , Japan

Abstract: Find and compare the volumes of four star-shaped regular polyhedrons.

Keywords: 1, Calculate with ¢ 2, Coefficientk = ¢ +2
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Beginners Try to Learn Java Programming for Android Application
Noriaki Marikawa'*, Kazuki TAKATSU® and Takayuki HIRATA®
1 Department of Mechanical and System Engineering, University of
Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
2 Department of Human and Artificial Intelligent Systems, Graduate
School of Engineering, University of
Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: Can programming beginners create an application of mobile devices after 7
days lesson? Five university students who were beginners in Java programming
participated in the project. The questionnaire surveys were carried out. After the
lessons, the participants succeeded in making a Java application on Android devices.

Keywords: Mobile Device, Android, Java, Programming beginners, Education
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Study on gaze movement while viewing the periphery of 3D images
Rentaro Ono?, Hiroki Takada'™ Shota Yamamoto! ' Sumiki Masunaga?, Masumi Takada?
1 Department of Human and Artificial Intelligent Systems, Graduate School of Engineering, University of
Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
2 Department of Cross Cultural Studies, Gifu City Women’s Colleage, 7-1 Hitoitibakitamachi, Gifu, Gifu,
Japan

Abstract: In recent years, the development of video technology has increased the chance of viewing stereoscopic
video on media such as television and movie theaters. As the viewing of 3D video has become more
commonplace, symptoms such as visually induced motion sickness (VIMS) and eye fatigue have been reported.
Degree of the motion sickness is measured by the equilibrium/autonomic nervous system disfunction other than
the subjective ways as simulator sickness questioner (SSQ) although the cause of motion sickness has not been
clarified. We have already shown that degree of the VIMS decreases due to the suppression of backgrounds. Also,
there is little knowledge about the effect of stereoscopic video viewing on eye movement. In this study, it was
suggested that subjects would follow to the visual target unconsciously due to the suppression of backgrounds
even if subjects were asked to conduct the peripheral vision.

Keywords: 3D images, motion sickness, eye movement
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Production of Single Reeds for Clarinet by 3D Printer and its Evaluation

F&FF 4 MORIBE Ayaka, AKITA Takeshi
FriEfERI4 Chiba Institute of Technology

Abstract: Production of single reeds for clarinet by 3D printer is conducted. The
frequency characteristics of reeds produced are evaluated by both acoustic and
vibration signals analysis to clarify the relationship between the shapes and the
tones of the reeds.

Keywords: 3D printer, Musical Instrument, Clarinet, Single Read, FFT Analysis
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Science Origami as a teaching material aiming for grasping
concepts of solid bodies IV,

Origami-model for active learning

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

Abstract: By making use of Science Origami, a versatile method for constructing
three-dimensional models made of triangular units of Origami, Origami-models was
introduced into a course of Mathematical Science as a teaching tool in 2006, and then
as a practice in making Origami-models in 2012. With the revision of the curriculum
in 2019, Project-based Learning (PBL), one of active learning types, has been inn-
ovated in the course. The new teaching plan of the innovative course is reported in
detail.

Keywords: Science Origami, Origami-models, Active learning, Project-based learning
(PBL) , Mathematical Science,
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Long way to the anomalous rotation bifurcation

Yoshihiro Yamaguchi

Abstract. Suppose that the elliptic fixed point in the area preserving map occurs the period-
doubling bifurcation. Before the period-doubling bifurcation, the rotation bifurcation happens
and two periodic orbits with the rotation number p/q appear. Here p/q is an irreducible
fraction satisfying the condition 0 < p/q < 1/2. Let a.(p/q) be the critical value of the
rotation bifurcation. For the particular rotation numbers in the restricted map, the anomalous
rotation bifurcation (ARB) happens at a = a*(p/q) (< a.(p/q)) and the anomalous parameter
interval [a$*(p/q),ac.(p/q)) appears. The origin of ARB is investigated and the condition for
ARB to occur is derived. By the numerical calculation, the anomalous parameter interval and

the anomalous rotation interval are determined.
Key words. Area preserving map, Anomalous rotation bifurcation
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Determining a parastichy pair by sand dune
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 : The parastichy pair values can be directly determined using Discrete Fourier Transform (DFT) even if
they are the generalized Fibonacci numbers [1][2]. Parastichy pairs of sand dunes in a desert can also be
determined with DFT. We found that the deviation from dune distribution uniformity was small when the ratio of
the large number to the small number for the determined pair was close to the golden ratio.

Keywords: sand dune, parastichy pair, Fibonacci numbers, discrete Fourier transform, golden ratio
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[1] Negishi, R., et.al. (2017), Determining Parastichy Numbers Using Discrete Fourier Transforms, Forma, 32, pp.19-27.
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Concept of entropy in evolution of volcanic landform

Naoto Kanekol!, Hiroyuki Nagahama!
1Department of Earth Science, Tohoku University
6-3 Aoba, Aramaki Aoba-ku, Sendai 980-8578, JAPAN

Abstract: We pointed out that the height of volcano can be described by exponential
function caused from the maximum entropy principle (MEP), because a repose angle of
volcano is determined when the energy ratio is minimized. Average longitudinal
profiles and angle of repose in the system of volcanic landform were analyzed, and
these results have the exponential curve generated from MEP for volcanic landform.
Keywords: Thermodynamics, Granular material, Angle of repose, Maximum entropy
principle (MEP), Digital elevation model (DEM)

1) BL®IC

KD #RRIEDET Y & L THhZE X (Reissner, 1924; Terada, 1929). FAiR{EK D%
EEOR oML, TENECET I XFNORICEBFBLTCNSE, 2 bH 90 FHiD
HWAIRZ S Lo, BiEtEEE 7 A(DEM) %2 v T, ELilho X 5 7 KL o i i X
. REEB R OB Z I PRSI Er O EEL I,

2) ERER

Rowe(1962) IZBGwHY I, FRED N DE Y A e B OBEAFAEL O XA 2 ERL 2

€ 1 i
KE—GI _' — tan® £+E zﬂ, (1)
20383 4 2 1 —Ssmao

TZT, K: A FX =, gt 0. &t B, o WEBEEA(RE L 2ER %R TREMA

ELTINTE %), 1K b PEEI 2 EEow B - 981k, Rtk Ji#1c

BIFBIGH—F4 72 vy —BR%EF£T Rowe(1962) D = v F —f/NFELZE T \w 3,
o, MEAEBICL s THhBEEXL —EDL 2, XFHhoBRXD X 52603

_ 1+Sin‘Pe—man<p

— 2
Y 1 —sing ’ @

TZT,y=(L-D)/(H-D)xtEmIcBE T 2% <, LDHIRK1ITERI NS, 2 icDO W
T. Reissner(1924)I1C# 25 < Terada(1929) 3 D KILDTERERH] 2 & FiR L 72, Eid»
. Rkt ELSETH 2 KILHIBICxH L TR FHTHERBE AR RTINS,

N
N

43



88 2019 11 8 ~10

3) Bt - BIAXR

Terada(1929)iC 30 % E N o & R BLHI XL CGRF I, #15 1,000m M F) &2 & b7z 12 Kl
CESRL, deigEsy - &, Eaiil. AEE . B4, REal, R, 4, mF K.
PR . &R, Z510) I8 L < DEM T %17 o 7z, Terada @ FE(LTED2 © D HHEE x
=40 (km). 16 ifii. Ao KL E ZR/NMET 2)ICHID, #2I—1 3D ZfHHL T
E -+ FRBE D 1/25000 HITEH 2> 5 10m A v & = T K I © P25 W B & fE K L 72

______________________ 1.0 -
rex.) : previous study a

H( sy this study @

'-‘ max, #+1) H E -
.:--. Tangential line E WX‘ n+3)i y= ﬂ
: : ¥ 0.5 H=D

\ / (Terada 1929)
H iy -
------ I~ .
I i n

)

Height

0 L 1
y 0 10 20 30 40 50
— Distance from the summit x o (degree)
B 1. KT o e b ] B9 2. Terada(1929) & o Mk

4) HWREER
FEHEW I QAR O/ ZLEM o 1, 1

— S
Terada(1929) & L T/h & W@ %R (M2), = 1 «@@:f@
KUBIE D # O BUEHEE £ > <, FlikE<ss S [3)~a<1 P
o RDOMB LD FOMEME 0L EL N5, s &

N 2

RKic KINHTG DR % 27 & & . BARRLTE 2 &
n B H) D8 5 il (Hmao & 1% n+l DR HIT a T 3
FKaIN. 12 kilio ali@/8)~a<1zmnL 70K 3),

Wz I H(

Himax, mp = HeP(D) = Heb™, (3) 3. kil oA

max, 1)

T, bRk LEZET T A —L2(=a-1: HiIcADEE L 3), 2EV,. blF 1
Re2HDp THREZIN, INELOEI 2B ICONTADIERBEMMITIEEN TR &
By bvv— G - ER, 198D)0#E R bbb ICI L7z, THiE Leopold and
Walter (1962)23f5Hi L 72, LS I T v b o ¥ —R KIREZRTMEP)Z & L BAET 3,

5) &k

[1] Reissner H (1924) Zum Erddruckproblem. In: Proceedings of the 1 st International Congress
Applied Mechanics, Delft, 295-311. [2] Terada T (1929) On the form of volcanoes. Bull Earthq Res
Inst Univ Tokyo 7(2): 207-221. [3] #7B8 /%, £® EM (1981) Rowe ® T F v ¥ — /N JHHE 0 FFE
EER, LARYLE 36 MEXREMGEH W EMESE, I, 5-6. [4] Rowe PW (1962) The
stress-dilatancy relation for static equilibrium of an assembly of particles in contact. Proc. R. Soc. A
269(1339): 500-527. [5] Leopold LB, Walter BL (1962) The concept of entropy in landscape evolution.
In: Geological Survey Professional Paper, A1-20.
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A Triangle with Sides Lengths of the Rational Power of
Plastic Constant
Kouichi Nakagawa
Saitama University, 255, Shimo-Okubo, Sakura-ku, Saitama City, Saitama

Abstract: Using the golden ratio ¢, a triangle whose side length ratio can be expressed as 1 : /¢ : ¢ represents
a right triangle. Because, the golden ratio has the property of ¢> = ¢ + 1. Since this satisfies 12 + (/@)> = ¢2,
it becomes a right triangle. This triangle is called the Kepler triangle. This study summarizes the considerations
for triangles where the length of the 3 side of the triangle is expressed using a constant obtained from a linear
regression sequence.

Keywords:Kepler Triangle, Golden Ratio, Plastic Constant, Tribonacci Constant, Supergolden Ratio
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[1] Thomas Koshy, Fibonacci and Lucas Numbers with Applications (2nd ed.)”, John Wiley & Sons, 2017.
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Symmteric functions and Fibonacci numbers
Genki SHIBUKAWA
Department of Mathematics, Graduate School of Science, Kobe University,
1-1, Rokkodai, Nada-ku, Kobe, 657-8501, JAPAN

Abstract: We investigate Fibonacci and Lucas numbers from the viewpoint of symmetric func-
tions. In particular, we introduce a higher order analogue of Fibonacci and Lucas numbers and
give their fundamental properties.

Keywords: Symmetric functions, Fibonacci numbers, Lucas numbers, binomial summations
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