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Abstract
We made a new kind of card game. In this game, we line some cards at random.
Then, we interchange the adjoining cards.
We consider the game mathematically by using the system of Amidakuji.
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Coloring the figures in developed view of origami
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Mitsuki Hasebe Taichi Onitake Kento Hirose Takahiro Yamakawa

Abstract

We looked for the connection between the number of shapes and the number of colors which
can possibly be used without diverging from the theorem (ie: having two the shapes of the
same color touching each other). And finally we have found the proof of this theorem.
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Interval of traffic lights and the fastest route

RAEFE BFHNRAR Htt
Ikumi Oishi, Tomoya Nomura, and Koki Mori

Abstract

We reached the route through which we can arrive at the destination as soon as
possible by using Excel. In order to this research, we made a formula of traffic
light’s cycle and used actual measurement data of traffic lights.
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Generalization of Basel problem
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Akamatsu Jun, Takizawa Yu, and Nakajima Hiroki

Abstract
We investigated Basel Problem. Basel Problem is one of the most difficult problems of
series. However, we could solve this problem by doing logarithmic derivative about
the Infinite power product expansion of sinmtx and cosmx and a coefficient
comparison of each of them.
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A carom billiard on a plane figure
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Yoshii Shunsuke , Sasabe Takumi and Tani Takaki

Abstract

We have researched a carom billiard by mathematical way. The carom billiard is a special
billiard to hit two target balls on a square billiard stand. We calculate all patterns to put two
target balls. We find all patterns to hit both of the two balls.
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The Square Triangular Numbers and their Expansion
B
Nohara Kakeru
Abstract
Find the general terms of the square triangular numbers. A square triangular
number is the number that has the properties as both a perfect square number
and a triangular number. And then expand this idea to the pentagonal square
numbers.
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The regular polygon and the circle
ik
Yuki Ito

Abstract
We study the defining equation of the regular polygon. Furthermore, when n is large

enough, we proof that the regular polygon is considered to be the circle.
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A consideration about the spherical quadratic curve by using spherical
trigonometry
W R
Nakagawa Kota
Abstract
We study the spherical quadratic curve by using spherical trigonometry. The
domain of the surrounded spherical quadratic curve is always closed. We evaluate
the area of the closed domain, and compare spherical quadratic curves and plane
quadratic curves.
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Developing Algorithms for Solving 2 X 2 Rubik’s Cubes
S HTERR IS LA

Arakawa Masaki Tanaka Kodai Ichikawa Satomi

Abstract

We studied a 2 X2 Rubik’s Cube to see if there was a way to match the colors more
easily. Using algorithms Y, Z and K that we developed, we found all 54 permutations
that we had calculated. In the future, we want to find out how match the colors of

the top half of the cube while the cube itself is randomly disordered.
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A Study of Sangaku
il SRRE AWE HER B Dy R OBE
Niiyama Manami, Nagoya Yudai, Abe katsuyoshi and Ozaki Ayaka

Abstract
We visited Kouryuji temple where sangaku was dedicated, and mainly studied geometry problems.
We solved most of the famous sangaku in Hachinohe and we wanted to make our own geometry

sangaku problems to know the difficulties involved and to know the enjoyment of classic math.
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Probability of a calculated really correct?

BMosys &l BTy &R IR SR ZFEER
Fumiya Enoki Hinano Sugiyama Sana Takatori Takatoshi Terazawa

Abstract

We examined whether the difference is of the results obtained in the actual
experiment with the results of the probability obtained by calculation.
Thereupon we decided to find out for the two of “Spaghetti Problem” and

“Monty Hall Problem”. RAZDEE
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Nara Women’s University Secondary School
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Convergence of triangles

mE Bt
Masanori Furumiya

Abstract
In a triangle inscribed in a circle, by drawing midperpendiculars of three sides of
the triangle, we can making a new triangle consisting of the intersections of the
midperpendiculars and the circle. | would like to show that by repeating this
process, every triangle converges to an eqlateral triangle.
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Why isn't group behavior crashed?

g A0 frfds E 3
Kazuna Abumi , Kenyu Abe

Abstract

Group behavior is first assumed to be a point, and we mathematically expressed the condition that
points do not collide each other. Then, while visually verifying that the condition is right, we tried
to prove on the basis of the intersection condition that group behaviors are not bumped together.
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FDS (Fire Dynamics Simulator) #RAW=KKT a2 L—23>
Fire Simulation Using Fire Dynamics Simulator

EHBA  JTRESE R
FUKUI Masato EHARA Yuto OKAZAKI Sota

Abstract

A fire is a disaster that may occur anytime. So it is important for us to prepare for an emergency. We think that we must
look at our evacuation routes to prepare for this rare possibility. To do this we performed a fire simulation using software
called Fire Dynamics Simulator. We evaluated our evacuation routes. As a result, we found that we should change the
evacuation routes for class 2-6, 2-7, 2-8MS, and 2-8SS.
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Farey sequence

R ERE FHLRE
MURAKAMI Syuka, MURAYAMA Hiroaki

Abstract
In this paper we show two formulas as Farey sequence. The first formula is about the first
term that k appears as the numerator. The second formula is about the area of figure which is

made by connecting a series of points (b,a) that correspond to %
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Nagano Prefecture Yashiro High School
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Forecasting the number of ski —resort tourists to Nagano

HE B e BE MR OE
Sho Igusa, Akira Sakaguchi, and Satoru Koizumi

Abstract

In order to examine which meteorological data is most related to the number of ski — resort
tourists to Nagano, we analyzed the relationship between. The data and the number using
regression analysis method, and estimate the number of the tourists from snow forecast.
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Searching for 7«

FRE RS L BRI
Nene Yamasawa Minami Yokoyama
Abstract
We demand a polygon and a formula of the length of the polygonal lap to be
circumscribed to touch a circle internally, then we calculate the formula by Excel to
check how much polygon an approximation of pi 3.14, and looked at the tendency
how much polygon neared 3.14 by.
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Aichi Prefectural Meiwa Senior High School
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The Solid Figures that have Structure of Fractal

FEfR W% /NP R
UKAT Akiho ONO Yuta

Abstract

We researched fractal, especially Koch curve. Koch curve is known for its characteristic features of
the length and area surrounded by it. So we made three solid figures by utilizing the properties of
fractal, and calculated its surface area and volume. As a result, we found its surface area is infinite
and its volume is finite.
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Replaced Magic Square
VIORFIBE AL Ao
TAKEMI Kazuki MATSUSHITA Sayaki
Abstract
We invented Replaced Magic Square, magic square consisting of letters which are in
the place of numbers in general magic square. We studied about the way to identify
former numbers corresponding to letters.
As a result, we found that combining some ways enables us to solve it more easily.
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W A D
Double-Sided Tower of Hanoi

JHRE 1= nEE
ITO Jin, KATO Moe

Abstract

We researched on “Tower of Hanoi”, to which we added a new rule. It’s a kind of
mathematical puzzle and is used as exercises for high school students to study
mathematics. We were able to find the smallest number of times we move disks under
the new rule that we turn disks over when we move them until we turn all the disks

over.
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How to prove the unsolvable puzzle ling

JRIRFE)OAE IR A=K fERAGH
, Honoka ozaki, Shunnta sasagawa, Santa tsutsui and Yuuki hanatani

Abstract

In this study, we define a puzzle ring as the combination of a rubber band and a set
of Lego blocks. We made several puzzle rings at random, some of which were
unsolvable. Then we decided to prove that they cannot surely be solved.
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x3—y3 = z2
x3—y3 .

it B R RE
TSUJI Kaito, SUGIHARA Takuma

Abstract

We have tried to find natural number(x, y, z):x3 — y3 = z2
by using the nature of the integer and thinking of the necessary conditions for square
number.As a result, we find the number(x, y, z) infinitely.
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Ishikawa Prefectural Nanao Senior High School
INEDOREE
Surface Area of The Small Intestine
RRE BRREFHE BHEF FHHHE

Okuhara lori, Sakai ltuki, Harunari Motoki

Abstract

It was said that the intestinal surface area of humans was about 300 mi. But in 2014
Swedish study team announced that it was about 30 m. Our purpose is to calculate
an approximate value of the surface area of the intestine.

In conclusion, surface area of the small intestine is 590 m
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(2543) VPRI SZERES = % 7
Okinawa Prefectural Kyuyo High school

N’\EE ~BAICOa—h—2F 2 ARTHLGOMN? ~
OLD MAID ~1It is disadvantageous for person who has a joker at first? ~
BREER ARG
Kana Adaniya and Kaho Adaniya

Abstract

In Old Maid, we researched that person who had joker before staring the game is disadvantage or
advantage. We studied it to fuse the state transition diagram and the programing. We found that
losing probability of person who has a joker before stating the game is higher than that of person who
doesn't in these result.
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Fukuoka Prefectural Kasumigaoka Senior High School

BEBRHEAZOBEETIV ~HEOLVABHZEZBEELT~
Mathematical model of method for relieving congestion ~the road to efficient access~

A A A FRN Sl RWL AT Sk
Keisuke Kiyama Takuto Senba Miho Shiroyama Shiori Matsushita

Abstract
We want to relieve a problem of congestion in access to a gym in our school by “jutaigaku”.  First,
we made various “cell-automaton models”. Next, we counted time, density, the average speed of
movement and the number of moving people. Third, we made graphs of relationships between
density and the number of moving people and classified these relationships into four categories.
Then, we counted the number of dots in each category and calculated how largely the dots occupied
each category. Finally, we made a solution of congestion, based on these results.
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FnE Wasan Fo B LA L v S

AT EHE B liyama high school

Yuki washimori Yuya miyazaki Kaoru hido
Abstract

Wasan is traditional math, which was developed in Japan during the Edo period. Wasan has a variety of questions
from geometry to a question in our daily life. Ancient people drew Wasan on Sangaku boards and offered them at
shrines to hope for development of study. We researched the Sangaku discovered in a nearby shrine and also

made our original one. Finally we restored Sangaku boards that the shrine had lost and offered the board there.
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Kaijo junior high school

HFOLE ~FFOURFLOHFHORAIMEICONT~

I m

Egawa Haruto
Abstract

We try to find a rule of numbers that relation to other numbers put at random on the line.

B
ERLIZINDLNETOERE 7 VI LICENS, ZORFZ I DLDIWVIRIZET DA
ERVEEIZENR (m) TRN, ZNDYFIIRETHZFHDOMRY ) LR BICL DL
FRBEMNITF TN ILIZT 5, £EAL, RIBOBERADRIZZLEHDLEDLT 5(H 1),
SN E BFOENFTLE, RADDEDKICHRRAIEEZ LT\, —_
7 A
\ [ A\
2 Jik 5 4

—O—OBFOREELC L TWEFERIZP> TALE,
1:15324 OHF

3, %% m //—\\
MEADE I BOKEA KEnr+2r s =l [BRY

NAAMDOBLY 1 ¥EZAEZLFIAL I EZLZEDOBFICIARDL ) LRANRVELE,

Qe I=C(EERIZBZE D RFDOIEFAEEY H5HHY

\ 1
% {534 1433 4311 4ii3
13 TN 0 4D &
3241 3142 4132 4231

n=3 1 n=3+1 2 HFOW~I5N8(->£ 0 24D)iEY

OnoBzwoBIIDET 2L, ©bn21 2 -1 3 2 4nk51c
HOBINEBRFZEVRVIIENEZFE, B)EORRKORDBINI2DEARICL S,

4 hmH

EEBIERXRZ LABRBILVWDT, Y ECLEETEIINENIDLLEND 5,
T, HORAEERVEREZ I LDT, ZELIZOVWTERANTVE A\,
CORFEERD TN I SHRNIT, P2 IIHECRROEFT LY E, L UHFE TR,
BT ZZCNHERENE LT\,

5, %“—E7”‘R
BFOENYG | 0B RAM

_27_



BT OMABMOESOE Ul e r B¥IC L AFEH

An expression by Euler function about the length of a diagonal of the grid
WA 24 (L 53 KB

Abstract

The aim of this study is to find a regularity about the length and number of a diagonal of the
grid. We find the regularity between the number of and the number of the composition in square
root by Euler function. The regularity is proved by using X-Y coordinates.
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On a certain study derived from a problem in Mathematics Olympiad in Ulan Bator

& X (BEPFERLE

Rintaro Shima (Kaijo junior high school)

Abstract

Kaijo Junior high school in Tokyo and Shine Mongol Secondary School in Ulan Bator
hold the mathematics meeting regularly. One day a problem was sent from Shine
Mongol to Kaijo. It was made a question as the problem for the third year students of
junior high school in the Olympiad of mathematics that was held in Ulan Bator in
Mongolia. There were no students who could solve this problem, the highest score on
this problem is the half of perfect score on it. I solved this very difficult problem by
myself and tried applying it to the fields of solid figure and probability in this study.
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Aichi Prefectural Okazaki High School
MIE S DHkER
The Extension Of Calculus

Ay e
Sugiyama Tomohiro

Abstract

I tried to define the integrals and derivatives expended from natural number to real
number based on rule of thumb and by using Fourier transform. As a result, I got the
same consequence when I tried to do it in trigonometric functions, polynomial functions,

and logarithmic functions.
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Hyogo Prefectural Amagasaki Oda High School
RATS5Y MF=LIZDVWTORE
Investigation of Victory Conditions with Advantage in the Sprouts Game
HE WA MHE R IR R B
Inoue Yutsuki, Ueda Satoshi,Egutsi Yoshimasa and Noda Kaito

Abstract

To get probabilities that is whether the first mover win or the second mover in
Suprouts Game , we tried playing this game again and again , and we calculated
various things in Suprouts Game. And we got some formula through them. At last ,
we got conclusions that how advantageous the second mover is.
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Osaka Prefectural Senri Senior High School

ADREEHK

People’s facial expression and numerical formula

= A LZRY B AR BEX
Rai Miura, Akihisa Abe, and Shota Taniguchi

We get interested in people’s facial expression, so we looked with it in a
mathmatical way. Specially we researched about three kind of expression; smiling
face, sad face and serious face. We first research the shape of mouths and eyes
to put people’s facial expression into a function.
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Osaka Prefectural Senri Senior High School

Twitter dOTICESh-BE&HL
The logotype of Twitter Based on Golden Ratio

FR BE EH E 0 L mekE
Saki Uehara, Hiroko Tomita, and Saki Yamaoka

We find that the golden ratio has relation with the Fibonacci sequence. The
logotype of Twitter was made based on the circle of the golden ratio. We tried to
make the Senri Senior High School badge using the golden ratio. We realize
golden ratio was used in historical things as well as familiar things.

1. BM - A&k

Twitter DB IARNT U ZAOPNTELELWEZ L TNAD LKL, BREZ > TR THIZEZ A,
B IOFVBITEEL TELN TS Z ERbirotz, EAelLIE, oM TRLELVWESHD®
DZETHDH, ZOHRENPMIZEZTEDOLIITHNENTNDDONERN, EEICESLE AV
TRELZEZELL,

2. ¥R

Twitter v I |E, ERNPEESILIZR > TWIAEHAGDETHEKINTNA I LRDbI T,
izt Apple D v 20, HARETFT VY, ST ) U LD SAOERERIC S EHaL N fH
BT\, FEREHENRE ST U — FOFERNG, BARNIHEBIITIEATHERLO I
HRINDHDH T ENbNoT-, HIRWIEZ ) — FDOH A X7Z1T TR, BROT =A%y 77 74—, R
MR EIZb R ST,

HREBEROBRE L o TWET7 4 ATy FHEINCEL TE, BY A& BFOUDR, BHFPIRELD
IZONTHELIZESW TN Z ENbhaT,

THEKORENESL TRV ERRARTAThbroT, 22T, HEKOHEAWTKREL EX
EL, AV TNV ERB L BNOEEICX LT v r— e b o TRz L 2 A, BELOKEN 65%,
AROBEN 3B%E 2D, BALOREN 30%0 ER AR E o7,

3. ER

BEOT Vr— MERNL LMD L)1, HELO LDV ELV LKL BT, HfE
DT HLOH ORIV IZITEL OEELNHH DT, BIZHIREARLTWE LE X HND, $-EAIT,
JELBRERCREDICOEAIN TN D, ENHEARAELTELVLDEINY THD, 20T
Mmh, BELIEENPLZORLIEZEDLN TN LN S TLN,

4. FEH

Twitter R Apple D\ ANG /LT ) A7 & O RAMTEM £ TH 2500 L0 DR, a2 D
T TWD 2 eibholz, EEATY, kxR GHRTHEAINLTHS, BRZboHiEIcb£<
HY, Erofbifid CEBetlE, AMIZE > THIRAESELWEEE VWL 5,

5. 3EXM

http://gakuen. gifu-net. ed. jp/ contents/museum/golden/page62. html

http://f. hatena. ne. jp/shinyanoana/20061204203853

http://livedoor. blogimg. jp/clock510/imgs/2/0/207b41a2. png

http://suecco. com/assets/images/blog/goldenratio/tumblr_kw26ndc jWT1qzyb1001_500. jpg
http://www. gizmodo. jp/2012/06/post_twitter_newlogo. html

6. ¥—J—F

HEe, ARk, 74 R v FES

_33_



(2506)  JRIWIR IL KM B FFEK
Ibaraki Prefectural Midorioka Senior High School
¥y FF—LDOHEEIZET 58R
Study on form of liquid dome

ESPiN ¥(d
ISHII Yuka

Abstract

When a droplet collide with a surface, a liquid crown is formed. Changing the
condition, a dome-like crown is formed. The regression analysis of the experiment
show that times change of height is a sigmoid function.
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(2506)  JRIWIR IL KM B FFEK
Ibaraki Prefectural Midorioka Senior High School
AVEaA—423al—2avIC&BTI3O0BBD IS0 FILEN
Fractal analysis of Brownian motion by computer simulation

frid Ok Al thek THOfE R HA T
ABE Yuta ISHIBASHI Yuya CHIDA Shu MUTOH Mayuko

Abstract
The Brownian motion is modeled by random walk. In this study, we simulated the

Brownian motion with Excel and calculated fractal dimension by box counting
method.
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FNRIVEFE—BEPR

Kagawa Prefectural Kan-onji Daiichi High School
e oY Yy H—60~FRTEHEF—4MNE-o> TV =~

Analysis of Soccer Matches Using Data
AN WK KRR #F 58 BE
Itogawa Ryota Okubo Takashi Takatani Haruka

Abstract

To determine the difference between top soccer teams and others, we
analyzed data from the J-1 league of 2014. Data from the top and bottom six teams were
analyzed through time periods when goals and lost goals were scored. Based on a
hypothesis, factors in the victory of the team “Sagan Tosu” were examined.
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2331 FINRIBMEFE—BFER
Kagawa Prefectural Kan-onji Daiichi High School
RADOHEE LBEERICEC 5B
Junior and senior high school students in Kagawa prefecture and
Traffic accidents they cause when they commute
R O —RE O =L
Sugahara Kazuma , Nishiguchi Erena
Abstract
Kagawa Prefecture, where we live, has bad reputation for its poor road safety.
Indeed, the amount of traffic accidents per unit area is large now. Therefore,
we decided to analyze the features of traffic accidents and find out what we
can do to reduce them.
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2022 HMAXKEFEFEER
Sapporo Nihon University Senior High School

RSA S DR LEDRERE
Demonstration of the safety in RSA

R e RiE B

Teppei Fujiwara Ken Takahashi

Abstract

One way to protect data is the use of modern ciphers that use the power of
computing to provide information secrecy, integrity and sender authentication. We
are particularly interested in the RSA cipher, named after its developers, Rivest,
Shamir, and Adleman from the Massachusetts Institute of technology. The strength
of the RSA cipher is based on the difficulty of factoring the product of two large prime
numbers. Our research focuses on the difficulty of the factorization which we will
demonstrate through EXCEL.
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(25618) HBRIFEBABFFER
Niigata Prefecture Niigata Minami High School

EV—VICEITHHHBND—EE

One Consideration of The Number Theory in the E Zone

EFHEXHE kR HRIRE
Hirokatsu Ueda,Katsunori kondo, and Takumichi Sugihara
Abstract
When we studied Fermat’s little theorem, we encountered the “E zone”(which stands for
the even number zone). To prove Fermat’s little theorem, we focused on even numbers that
are composite numbers. This time, we define E zone’s numbers as doubled integers, and
we’ll verify Fermat’ little theorem.
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(2429) AR ST IR Mfin 1 = AL
TOKAT UNIVERSITY TAKANAWADAT SENTOR HIGH SCHOOL
RBT VTV X DRI DRIGERRE L 8RR

Linear method and binary method in root-finding algorithm

MHE AR

Kentaro Taneda

Abstract
The aim of this research is to quickly get a specific numerical value of solution of an equation

in two ways
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(2526) EBHMRMNEHRARFFR
ngEES

n times stroke sketch

=%
Mitoma Ryo

Abstract
In the graph theory, we usually think whether there is Eulerian path or Eulerian cycle. But I focus how

many times I need to draw a geometric figure without lifting a pen. Then I try to find the solution of the

problem that I thought myself.
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EERIAFEFFR
Kobe high school in Hyogo
SRR D 1 5
World Map projected on Cube Surface

Rt &R Ol A mES &Rl SERRA )UK R

Yonse Kimu, Hiroya Takehara, Yusuke Takemura, Mikihiro Moriyama, Kengo Yagi

Abstract
Anamorphosis i1s a distorted projection requiring the viewer to use special devices

such as cylindrical mirror and spherical one or occupy a specific vantage point (or

both) to reconstitute the image. We aimed at making Anamorphosis of the globe, .
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(2450) KRPFALAE & s
Sumiyoshi Hi-School
7% 7 DR
How to distinguish the isomorphic graph from the other
BE T B E—

Katsumasa Hirokazu, and Oku Ryuichi

Abstract

Two graphs G1 and G2 are isomorphic if there is a one-one correspondence between the two

vertices of G1 and those of G2 such that the number of edges joining any two vertices of G1 equals

the number of edges joining the corresponding vertices of G2.
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2450 KBRS
Sumiyoshi high school
KEEIZOWTADLEERANTHE
BEEEM PARE LR AR
Shuya Kita, Daiki Nakamura,Hyoga Yamanaka,Takuma Yoshimoto
Abstract
We investigated person’s psychology about a disaster.
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(2304) ZEERFH
Meikei high school

NEHDOHDTLH—EBRIZCDODVTOMHE

Research about Kaprekar Operation in Base-N
(R Sii
Kaito Tsutsumi, Fuji Yuki

Abstract

Kaprekar’s operation is the calculation that rearranges numbers and subtracts them. We are
examining how the number behave by this Operation in base-N. A result of our research we
found some rules of Kaprekar Numbers in base-N.
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(2468) WARMFHRFFR

R=ILDND Y R BEBiR
Bound times of ball, Theory
S = G TN Sl 7 e A =3

Sonoda Akira, Hironaka Yuki and Furutani Kenji
1 Abstract

The purpose of this research is to answer the following question: how many times can
a ball bounce in a game? In the game, you must bounce a ball as many times as possible
on desks lying at the same interval. As a result of this research, we found the formula
which can be used to calculate the maximum value of the bounce number.
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(2405) SZANEEBEAE = AL
Ritsumeikan Keisho Senior High School

H)HOE 4 AR HONTO—ELE
A study of Shannon Switching Game with gravity

KeERKY ZFE(E2H
OGANE Shotaro and TAKI Shinnosuke

Abstract
We studied the victory of Shannon Switching Game. It is a game that a person sets up four more
pieces with length and the side and a slant in consideration of gravity. We studied Shannon

Switching Game with gravity.
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2517 HRBRRIEAESFFER
Niigata Prefectural Nagaoka High School
ARFERAOBRICEHATIER

Quartic equations and their Galois groups

KRR Hem B iy ROR a3
Yutaro Nagai, Kohei Makiguchi, Shuta Nakano, and Ryo Igarashi

Abstract

We looked for relationships among roots, coefficients, Galois groups and
invariants in 4th degree equations. We found that Galois groups is
distinguishable by coefficients 4th degree equations and proved some
propositions on the inverse Galois problems.

1. B
=Bl REOBRBEOANRXNGEET IDEREBRO FEAXTH D 4 Ik FEKX
DFRIZHONWTHIKR AR -7, £2C, 4 WEFBEXOM, R, o7k,
AERXOBEBICOWVWTHLNIT A2 EAZHBME L CTHEZED D Z L
WLz,

2. Bk

SRR, 4 ITBRKXOMiEZ T o 7HH Lo THMEL., ERICAE
K AR FRRAZME, TnFho iRt T s e 7L EET
Lo Flo. W4 FREAXNFTETHENTHY, FHEAKQED LD TH 5,

3. B8
Mz 3 oL, BTFICEBELZITRLZL T,
4RGN D 3R EXDBREIZ L DT a7 O,
BEOFF T KEEIC LD T e T HOEASL, K0T v 7 i OH K,
4RO ITREADBENT X D7 v 7 BRI,

4, EE
HRXOBRENG, TuT7Erb s BREHNNT L ENTE T,
CoD, D HFFERKDOHBINRTERREDO T, 5%OFELE L T,

5. & Xk
D Tk 1 B AM] FIiCwE/ 3 Kt
2) TR 2 Bk o 7r#EiHn] ZBILWE/ B ARTHT
3) Tre7rdEmoELEL] AHEE/VHIR
4) [ —n JATu7diml &FEE/SB7V=A7 407
6. ¥—7—F

B K e TR B

_48_



2705 BRIERTNIBRIRY A = A7 a7 4 7 @EFK
Yokohama Science Frontier High school

X7 D EFE D 53

Division of any plane Figure

FRRE
Taku Ishigooka

Abstract

I have researched features of the straight line dividing a plane figure in half (I call this
line “Dividing Line”). Dividing Lines have a greatly interesting feature. All Dividing Lines
touch a curve decided by a plane figure! For instance, please look at fig.1, this consists of a

triangle and a curve Dividing Lines touch.
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Construction with n-angles sector

o H K8
Kanda Hiroki

Abstract
I study construction with n-angle sector which can divide any angle into n equal parts.

I want to know whether we can divide into k equal parts which is less than n
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Tower of Hanoi

HME MK
Nabeno Futa

Abstract
I considered conditions of Tower of Hanoi change to conditions which I think, how to change
the minimum hand. And how to express general term of sequence of the minimum hand.

1. BN
BB 2RO T TCORNFERD, R/TFEROEINO—KEEZRD, KL ORBRMEE
x4 L,

2. ik

(IEZEHO LI E X OESNOE(LEBLET D,

(i) BEL LI L OS2 BRT D,

(i) AEx 4R, B2AER1 ST OHE Lifix OBRRICT 2 & X OHFEEET 5,

3. HER
3k P51
BAL |1 12 |3 |4 |5 |6 s (1 [2 ]3[4 [5 |6
FH L |3 |7 153163 F |1 |3 |7 [15]31]63
SN B2
Bl |2 (3 (4|5 |6 B |1 |2 13 |4 |5 |6
FHE|l1 3|5 |9 |13]17 FH|2 |6 |14 (30|62 ]126
KT HITEOR) +2 45
4, E5

PN 5 &/ N PEIRED U, BN EINT 5 &/ NN ENT 5 &0 9 BURMER &
HZ LTk 0k 4 A, B2 H T g OFARICT D72 OB e i/ NFRIT N ) A DB & RENR R
WE DTS D3 2 OFRIZ T D DOIZITEMIC AN A DEOFTHIZ bt EZ N5,

5. fEia
HELEOHOBBEMAZELS ZLICEDEAICT 5L XORNFOEZOMEINEA 277,

6. 2B 7oL

7. ¥—U—F
NI A D A

_5‘]_



2705 BRIRTSIBRIRY A =0 270 0T 4 7 @57
Yokohama Science Frontier High school

IEn AN TOXDO RS
Reflection of light in a regular n- polygon

BFR K

Ryota Nozawa

Abstract
In regular polygon, light release from one middle point of a side and reflect at sides except for
vertexes. When the light comes back to the middle point of the side which it started from, what is

the conditions?
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Abstract
The equation z3 + y3 = 2% (z, y, 2 € N), which is widely known as the Fermat’s Last Theorem, has
no solution. Therefore, we modified this into #® + y3 = 22 + ¢, where € is a non-zero integer with |e| < 7,

and examined it by numerical analysis. This lead us to discover a new formula in € = —2 case.
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Consideration of SUGOROKU
TREME  FERFIER4

Yuka Nakao Yuta Tatsuno

Abstract

To find out the number of dice-rol| it takes to reach the goal, we calculated the expected value.
The following are the results of our calculation. From this, we found. The number of dice-rolls
needed to reach the goal is dependent on whether there is a turn-back or not.
We found that EN Recurrence formula is similar to arithmetic progression.
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Drawing a line which cut an angle into three equal parts using Geogebra

a8 0B Keg B

Ishii Hitoshi Ohkuma Riku
Abstract
To clear the route of the drawing which Pappus did, we decoded the Book 7 of Pappus' Collection
and drew a line which cut an angle into three equal parts using “Geogebra”.We succeeded to draw
the figure and find that we can broaden feasibility’s horizon doing analysis and using compass, ruler

and hyperbolas.
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Calculation of the distance from the Earth to the moon based on the time of moonrise and moonset

BPEfON EHisEE] AR
Kohta Nomiya, Ryoji Toyooka, Ginpei Yoshimura

Abstract

We thought that we could find out the distance from the Earth to the moon by using the time of moonrise
and moonset. We mainly used trigonometric ratio. To improve the accuracy of the calculation, we considered
the effects of the revolution of the moon round the earth and atmospheric refraction. Finally, we were able to
find the actual and close values.
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What is a Mathematical proof.
e —5
Kazuma Watanabe
Abstract
Mathematical logicis a subfield of mathematics exploring the applications of formal logic to

mathematics. How does the proof make? I attempt to prove a proposition using the rule of inference.
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Gathering all people born on each of the 366 days

HtEK P
Kota lkarashi Keita Tanno

Abstract

We made a general expression of CMP(m,n):the probability that exactly n
selections from a set are needed to gather all m kinds of members. And using it,
we found the expected value of the necessary number of people wherein there is
at least one person born on each of the 366 days of the year.

1. BH
RYUBINBIENEOELIMmBEEOIDEB L H5EnNnEHORYELTED D
L EODH EEOHOEBOHBFEEZRD., 6 DIEHZIT RTEHDI-HD
ABOHEEESPEERD S,

2. BEZA
BEROPARET—TETV—RoaL I3 —MEIDODERTHD. mEEODER
ARMYBENBEEZENEN PLDPPs . Py MIBEOIDZLE LS ENED
MYBLTEDSEE%E CWPmn) & LT, CMPmn)ZRHTHh, miEFEDL
DEEHLHI-OORYE LEIKOHFEEX) EFB VX EZKRD S,

CMP(m,n) = B (-1 By (1= Zigp)" igpy)] (1Z2) € {1,23,..,m))

BOO = 2R, { (- D Dy ]

Yiej Pj
366 HDHEBZEHD=HDODAHBICELTIX.2B29BUNDH—AER D EH
NRILTHAZLZFRAL. ALELLIEBEZFTLHTHLEET S,

3. #8
66 NHEBEEDHDT-ODABDOHAFEIX 2669. 1--ATHZ HEEZDHICH
LTIK. EHF T TR ESZODNBEVWEELAH S,

4. ER
RERODEEFEA<DFEZEAMN LB -, . EREZEL-OICFE--/E

EomBEHROGHESEHEIKELL,

5. ¥—97—F

aAYvTY—+F H—RralLsvs s —ME HEE K REE TDRE

_59_



(2609) MURIIMLU—ERFFK
Okayama Ichinomiya High School
2" VAV QIO X

Expansion of a cubic puzzle

ISR EIZER AATERE R
Nisiyama Yuta , Watanabe Koudai , Imamura Maya, and Sikida Tomoya

Abstract

A large cube, composed of 27 smaller clear cubes, arranged in a 3 x 3 x 3 fashion, was
imagined. The purpose of this study is to calculate the number of possible configurations of
opaque ball placed into the cubes. The balls are placed so that ; There is only 3 balls in

each layer. All 9 balls are visible when the cube is viewed on any face.
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Triangular-Square-Pentagonal Number

HIASHhAE BHE ST PR

Tamura Yuki, Hirakida Ryosuke, Hirai Tomotaka

Abstract

A polygonal number is a number represented as dots in the shape of a regular polygon.
There’s one question related to polygonal numbers, “Does a triangular-square-pentagonal
number exist?” , that being a natural number which is both a triangular number, a square
number and a pentagonal number. We worked on this question.
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Abstract
As you know, Japanese “Yutori® generations calculated with 7= ,which was regarded as 3. This means a regular hexagon is

a circle. So we set up =« from regular polygon in various ways, and find which way is the best.
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() X5 DX512, n DGR 50 = %%%@@\9%10%.6@;9_ﬁwm¢oAmmuomf\
AH=cos(7n/m), BCX1/2=BH=sin(x/m) &7V . (HfEH=AH X BC X 1/2=sin( z /n)cos( = /n)=sin(2 = /n)/2,
Lo TIEn AFOERIT, nsin(@x/m)/2, .. (#HFE) -+ CER)*= nsin(2 7 /n)/2

V) M7DE52, #rBCEEY, K8DLXHIZEY ¥, ABCHIZHOWT, ZCBH=7/2n 72D T,
(ﬁB)BCCHmmnmmkﬁé F72. (ADK&)=2nXCH £72%,
SRR &)+ (EA)=2n X CH-+ CH/sin( = /2n)= 2nsin(x /2n)
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Osaka Prefectural Semboku Senior High School
TLHE

Pandiagonal magic square

/NBRBRAR, )l SR
Fumiya Kobayashi, Takashi Mukaigawa

Abstract

We have studied how to find the sum of nxn pandiagonal magic square since the

first year of high-school. This time, we’ll evaluate if (6k +1) X (6k +1) or (4k +2) X
(4k +2) panmagic squares exist or not.

1. IROEREEW

nxn D545 fl Gl AR 2 AT E) S B 728 o fn b EFNC 72 5 B 7 ) Okt s —
WAL LT NTRT ZEZHME LTS, ZODICETn BN EDOL I REEL LD &
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0,3,4,8,9 &DEEFTHDIEMFIEDFEH 21TV, IO —LIZEIT 7=\,

4. BEH
(@A B8R © /s CGERESE, 200 H, 2002/4/16)
(2) FEFFFEIZ DT

http://www. rimath. saitama-u. ac. jp/lab. jp/tsakurai/MagicSquare/MagicSquare_2
014. pdf
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The Beauty of Fibonacci Sequence
5 I
Kosuke Ishizuka
Abstract

What can we see when Fibonacci sequence is reduced mod p ? I found it periodic.
I have done research on the period of Fibonacci sequence. I focused particularly
when m is a prime number. In addition, I examined when Fibonacci sequence is
represented in X-Y and X-Y-Z coordinate. I got a result about it which satisfied
me.

1. HY
T4RFTyFEINZEZEZpTRLUEEIIZHoODNLBEHOCZOHINICEDL S
NE—UDHEDERNS, ZELTY 2 h#INEDEERILRD .S 0ICk-T1HRF
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RLI=-CLZBHTIRAT S,
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213 DEHB, k—T 4 RFTYFHINNZELBEDT 4 RFT vy FHIDOEH L LLTLY
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BEGRHESIBRENFONNT,
4. ER

REHOREZARDIELNAHDOUHEZME LIZE DN L. kN3 ULED k-
4R Ty FRIIFEAHDRESZFANSZEARETH S,
5. faam

T4 R Ty FHINOBBICITEFLEEFZARIARELEIANH D,
6. BHEH

Marc Renault , "The Fibonacci Sequence Under Various Moduli”

PATRICK FLANAGAN, MARC S. RENAULT, AND JOSH UPDIKE, "SYMMETRIES
OF FIBONACCI POINTS, MOD m”
7. ¥—7—F
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Saitama Municipal Omiya Kita High School

87— L BE
A Game Named “Fingers’ War”

[ = AN A I o s Y — 9o
Takano Kanta, Kataoka Naoshi Nakamachi Kenshiro

Abstract

To find a winning strategy of the game. The first player wins when he/she gets surplus
in the mod 5. The probability of winning can be improved.

1. B

f87 — 4 (Finger’s War) 20> TWTHBIENE D 7o E B %82 L &L 9 L o7,
<)L—)L >
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DBE DT EEZ (T8 ET5H, FENSEXBZIEE. 5 TE-7-20 OBIED,
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REMEIZ T — B L L— L MELE L TV 5,

2. Ak
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3. BREEE
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(2) JIFRLETOBRE, LT E0%, HLT25%, JIEHT 26% Lot

(3) 1<a<4m>1<b<4(abiFK, aldir. bIIBBLETH L.
ca?+b?=0(mod5) HBEDOL, L LIINV—T L7725,
ca?+b?=2 F/13(mod5) THOBH LD,

=T DA, albEWIITHERKDOBL LD,

4. WERESEDEFEE

A FOHDOEE, BT O ET 52 RN TE e, A%IIGIE (3) bikAs,
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Tochigi Prefectural Ashikaga High School

TKEDOEE] OEE

Drawing the Theorem of Ohara

BPES fFOK HEH T KRIBH B MR Fi
Abe masahiro Masuda yusuke Oneda atushi Makita ikuya

Abstract

In our hometown,Ashikaga,there is a national treasure known as Bannaji
Temple. In this temple,there are Sangaku Ema, which are wooden tablets with
geometrical theorems. We tried to draw the Ohara Theorem,which is displayed
on the Sangaku Ema in Bannaji Temple.

. HRROEFELEM

RFICEIEEZETOHIBRFRHY ., T ZICIEIRREOERLZME - - EEBE
DEMINTND, REOEHZEKLIEZWESE X,
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Iy Ty =Ty 3NN T 5,

2. Bk

B 72 Z71ERK Y 7 & (Grapes) & H W T
RKIFEOEBENKO N DI 2 FETHEND T,
T, BEFEFTCICHE- =Mz AT, 1EX
B T,

3. FR
RIFEOEBROK BT D Z &N TE 7,

4. ER
BAEEFTICEH Mz NV T, REOEHOMEZIENT L Z LA TE T,
5. & R
FREIITRMER > TZHEN L IBALE LWL ORL Y, — /., fliHIC/EX
HkZ 5 RMTH, BB THDERLS THERP-oT, AFOANTLHITED
EOCEREZ LT EZERAL LR A4%OBRETH D,
6. &% XMk
WA O GR, fn i e (), S F 4K
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1.¥—79—F
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Yasuda Girls Junior High School, Yasuda Girls High School

FESHEKXITONT

chromatic polynomial

VAR HE, JRASREE, KRB, /IRASK
Nishitani Chika, Aratani Nanoka, Tomonori Eru, and Kobayashi Miku

Abstract

We are interested in the four color theorem, and it's proof. = We are reading
“Introduction to Graph Theory” by our teacher’s introduction. We knew “chromatic
polynomial” , and calculated it of various graphs.

1. BW

FL7-Hi%, 4 ARMEICEEZED, 2OHHFEICHEKAZEL E Lz, BEOR
IC I I 78EAM | AT, TEEZEA] LW b02mH0 £ L,
WANWAZR T T 7DRESZIAXNEHE L TAHAE LR,

2. F&
WONARE AN THEBOYALHENLIE LT,
(A : EH21.1)
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3. &R
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(2) &
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() EHiR
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6. SEXH
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Konko Gakuen Junior & Senior High School

% - RERLHEFORER

The relation between traffic signal, crossing and traffic jam

KRB ER A
Ken Takahara

Abstract

Generally speaking, scramble crossings are easy to make traffic jam, so I want to make
sure the rumor is true. In the way of it, I got interested in the time of traffic signal, so I
study relationship between it and traffic jam from waiting cars and time of view.

LEH

—WIZA T T T NRFERDIT NG IBORZRAER I SR Lo 0 & < S 2R G 0,
Fo. LA 70T NRE[THETZORMZMBET I EMIND DN E S
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Nagoya city Koyo high school

e FOFEZEHFENICERT 5]

Mathematical Analysis of Human Voice

FRH R R JBIR BEKED T NS
Yuto Aiba Ryutarou Onami Jyumpei Suzuki

Abstract

Humans have different voices. However, we can identify “%” or “a”, “\»” or “i” and so on when these
sounds are said by different voices. Our research is to analyze our voice mathematically. We use Fourier
analysis software, which decomposes the complex waveforms of human voice into simple ones.
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Nagoya city Koyo high school

MRBHIE ERBERSIAN ]

The Methods of Judging Prime Numbers and Creating Prime Numbers by Prime Generator Polynomial

BrTER fHiR Hofeth  JEH R Rk BE
Kota Abe  Yuya Okuda  Shikiho Sakai  Maika Sakamoto
Abstract
The goal of our research is to create bigger prime numbers by prime generator polynomial we made.
First, we made a program to judge whether an arbitrary number is a prime number or not. Then, we are
working on creating prime generator polynomial to make bigger prime numbers.
LHHY
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Ikuno High School

A& —1) > 8% Eulerian numbers Z—#%ItL L /=¥ mod m THOEHAIC DT

On Periodicity of Modulo m within Generalized Stirling and Eulerian Numbers

WAH AR
Shoichiro Ushioda

Abstract.
For n, k€ Z,, We define a integer T(n,k) which is a generalization of Stirling numbers, Eulerian

numbers, etc. Let k, m€ N, using induction and pigeonhole principle, We show that the sequence

{T(n,k) mod M}nez, Ny has a periodicity, where N, is a natural number depending on k.
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Ibaraki Prefectural Hitachi First High School

%! ZRHB
Find the value of i!

R I, ARR MW
SUZUKI MEl, MORIIZUMI REN
Abstract

We learned about Gamma and Beta functions, which are adapted for university entrance
examinations. We became interested in them, and found the following equation using those

. .1
functions : E! =—

1. BM
KFPANARMEO P o~ BN X B 2> T D RENRH Y, T OMEEICELRZ R -
2o ZHHEFIHATIE, nBNOLUEDEKELNADEETH, n ! DENRRDHN DD TIEARN

EEW, FF —' BRDDHZ L BB R,

2. A&

ﬁyvﬁﬁmiﬁlwoﬂmﬁwgw%*mgx—&ﬁﬁmiﬁBwﬂﬁﬂhwmﬁ
xw*wwg,wm=@w4y&:mp@=%ﬁ%%¥ HE, TNLERALT, 21 Offizk
5,

3. H\R

1

;:%f&ﬁé:eﬁ%woto

4. ER

—' ZRDODHWMETHTLS % f m DOfEE, 2 FEHRESZITVRD D Z ENTEN,
FLgL, Bz, —' '@ P DEETIE, 2 EEBEBRBEOVBTERWI ER T,

5. fa

1, _m 2n—1\, _ (2n-1)(2n-3)(2n-5) -+ -5-3-1 5 - N .

== (B)= T VI ZRDH T L NTED,

2R 2 OfiERD B Z LI TE o,

6. BEXH
2015 #p 111 ARRRIRESE (b HA)

7. %—7—
1 WU R—s B

_72_



2318 Hirfif] U 74 R 5 S AR
Shizuoka Prefectural lwata Minami High School

f(f(x))=x 2 % i 7= T B AL y =113 & A 72 %~ 2

What are the continuous functions f(x) which satisfy the condition f(f(x))=x * ?

TLRIRHS FeiF 5 F  Hm T2
Ema Motoharu Sano Kohei  Shioda Chiaki
Abstract
Our purpose is to discover the relation between f(x) and f(f(x)). We tried to create graphs of continuous y=f(x) from the
graph of y=f(f(x))=x 2. Then, we narrowed down coordinates which y=f(x) goes through by using graphs of y=x and

y=f(f(x)).We found that we could draw countless graphs of y=f(x), and continuous graphs f(x) do not have extremum,
furthermore, the graphs show monotonic increase or decrease.

y=X
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Sakushin Gakuin High School

Yo TR L BEOSE

Young diagram and Division of integer
gnARkE L BEsE K mIBHES
Suzuki Koji, Shinotsuka Ryota, Takashima Yuji

Abstract

Our group examined the relationship between Young diagram and Division of
integer. Young diagram is often used in representation theory of groups and
combinatorics. By considering the nature of Young diagram, we found out the
validity of the Young diagram for Division of integer.
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The Search for Ideal LBL

[T 2 /5 IS o & 0 B 31
Shoichiro Taka, Shu Nakamura, and Ryo Hattori

Abstract

In This Research, we studied on the efficiency of the solutions of the Rubik's Cube. We calculated
the time needed in each process of the solutions to evaluate the efficiency from both time to solve the
puzzle and the number of patterns we must memorize. The result shows that, in LBL method, reducing
the number of patterns is more efficient than reducing time.
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The relationship between time used for a smartphone and studying

RFRE FHHPEAE
Kikuchi Momoka

Abstract

I carried out a questionnaire survey on the length of time used for a smartphone and
studying, which had closed-ended questions. The result showed that for school girls, the
shorter the amount of time used for a smartphone was, the longer the amount of time used
for studying was.  As for school boys, however, it didn’t reveal such a correlation.
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Ratio of the number of solutions of the Quadratic and Cubic Equation
PeE A witH e
Hina Tsubokura and Moe Maeda

Abstract
We determined the number of solutions of the quadratic and cubic formula and calculated the ratio between

them. For the quadratic equation, we substituted random numbers for the coefficient and then calculated the
conditional expression. For the cubic equation, we plotted a graph of cubic function and compared the number of

intersections along the x axis.
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Experimental Grouping of consecutive positive integers.

P —A& L FESC R OS]
Arai Kazuki, Horie Takafumi, Kawahara Anri

Abstract

We studied that we can either divide consecutive positive integers into two groups
which their products are equal, or not. In fact, we proved that it is impossible for k
which is less than 26 to divide them with above. We will change consecutive
positive integers into arithmetic progression and prove it is also impossible.
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A Model for Worker Honybees Building the Triggers of Honycomb Constructio

BAVE2PE KT KRB Tpest BOEp7HE M 2K &
Kwansei Gakuin University Graduate School of Science and Technology
Mathematical Sciences M1 Yu Miyaki

Abstract
Honeycombs consist of a regular configuration of hexagonal holes, however,

the rules by which it is constructed have not yet been elucidated. We carried

out two-dimensional simulations of an agent simulation model, and obtained

some trigger structures of the honeycomb construction.
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Pattern Formation in an Adsorbated-Induced Phase Transition Model

BV e R R EPe BE L2 e R B 2 R D2 AR 520
Kwansei Gakuin University Graduate School of Science and Technology

Mathmatical Sciences D2 Takaaki Aoki
Abstract

Hildebrand, Ipsen, Mikhailov and Ertl (New J. Phys. 5 (2003)) proposed an
adsorbate-induced phase transition model. In this study, we study stationary

patterns numerically corresponding to bifurcating nontrivial solutions and show the
stability of the solutions.
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