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About Nash equilibrium on the prisoner’s dilemma
B FHE. /) THE, B RB&
Chinatsu Tashiro, Chinatsu Hasegawa, and Haruka Tsuchiya
Abstract
“The prisoner’s dilemma” is one of the most popular game theory in the world. This theory says if
people make the best decision for each one’s own, the benefit of society descend at last. This situation
called as “Nash equilibrium”. We thought if we brake down this equilibrium, the benefit of society
will be maximum even though people pursue each one’s own benefit. Therefore, we researched about
conditions for collapsing this dilemma.
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Relationship between magnetic force and distance

AR ke AR B EA KR
Imamura Misaki Ishiguro Hayato = Miyamoto Yushi

We created the relational expressions between magnetic force and distance theoretically
based on Coulomb’s law. The force between two magnets was found to be inversely
proportional to the fourth power of distance between them. Moreover, the force between one
magnetic ball and one steel ball was found to be inversely proportional to the senventh
power of distance between them.
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Unique inscribed polygons and its fetures
FeRE  RH RO
Kazuki Chada

Abstract

There is a problem which called “Fagnano’s problem” : For a given shrap triangle, determine the
inscribed triangle of minimal perimeter. Then we expand this problem as follows : For a given n-sided
polygon, we determine the inscribed n-sided polygon of minimal perimeter and research the conditions

that solutions exist. I found some unique relations about these polygons.
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Partition a rectangle into isosceles right triangles
bt NG KN R 5
Hirotaka Nishikori  Takumi Yonaiyama
Abstract

We wanted to partition a rectangle, the ratio between whose length and width is
integer, into

minimum number of isosceles right triangles. So we searched the pattern of
division and counted the numbers by computer programs. Finally we found an
almost correct solution.
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Beautiful Fractals Generated by “Chaos game” — Research on Iterated function system(IFS) —
KE A RBEE KER #EEE NEEA
Karen Omichi, Taro Kito, Sho Sato, Naoto Murase

Abstract

“Fractals Everywhere (Michael, Barnsley.) — If you observe nature carefully, you will be able to find
many kinds of self-similar shapes called Fractals. We studied about a method of constructing them.
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Abstract

I heard there is a winning strategy of the Ramsey Game, and I tried to find it. I played
the Ramsey Game by six vertexes, the shape of which is similar to a complete graph, Ke. 1
thought I can use the characteristics of complete graphs for finding a winning strategy, so
I researched and proved them.
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Abstract

We researched on property of Restructure Number.(Restructure Numberi=X}is a natural
number. Imagine all the divisors of X. Remove 1 and X from them. Then choose one number from
the rest of them and make the chosen number negative. Then, sum up rest of the divisors

including negative number.)We found various properties of Restructure Number.

1. BAY
Kz oW, LT 5,

2. H
cHLERBOIEOKED I B, 1 EZDHRRERBEZEX D, TDOILDO 1DIATE
DF, TNOORFN G EORARKEFE L 25 AR B LEHET D,

c B LD THSIFEOHEIZOWTELET 5,
s BEEE R DBDOEMEIEBOEAIMERT,

3. HER
BB oMmE 252 TERBE LT,

4. E8
BRFR TR 2 2O\ G, BEBOEAMEZHEN T 52 R TE 5,

5. fE
a5 BOHPHSLHIBOMEZ KO R LT,

6. BEICER
FrlZ7a L
7. ¥F—U—F

R Ko et IR



RBBURFSER T il i S 74

HsEIZ X 37
M EA R R BSOS T S

Abstract

We have been researching the anti-magic-square. (Anti-magic-square: a square matrix whose
sums or products of each row, column and diagonal make consecutive integers when put in
order.) We have found there exists no anti-magic-square matrix whose sums of each row, column
and diagonal make consecutive integers in 3 X 3 square when put in order. We also found that
there exists no anti-magic-square matrix whose products of each row, column and diagonal

make consecutive integers in any size of square when put in order.
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Abstract
a
= Ifa,= 0
a; €N a, 1=47% J an (mod2)
3a,-1 Ifa,=1
If we continue the same operation again and again, all natural numbers will become

either 1 or the number you have already get while the calculation.
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A Tale of xth root of x
ERE ik
Nagao Kaisei
Abstract
I studied about an outlook of a graph of xth root of x. The outlook was like a cylinder.
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How the Piece Displaces on Coordinates?
Xl FoH
Onishi  Shinobu
Abstract
When playing a board game called Sugoroku, | consider how the point moves, or displaces, from where it was in the first place. To
consider this, | fixed the amount of time a player rolled a dice and calculated the displacement on the board. | changed the numbers
written on the dice.
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Let’s enjoy badminton ~ Ideal match style ~

NN S B LR
Taki Taito , Sawai Miho

Abstract

As is often the case, students cannot enjoy playing games when there is an ability difference

between both of them. In order to solve this problem, we propose a match style that enable

students to play sports with fun. Analysis shows that "TAGA” is best.
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I'What is 1/f fluctuation? Why do we become sleepy in class?]

RE —# X BER FKXBK #E HE =R EH L0 B
Kazuki Indo, Gakuhi Okura, Yota Haruki, Yuki Fujiwara, Yuki Mihara and Kensho Yamaguchi

Abstract

We want to know the phenomenon of 1/f fluctuation and we found that it makes us comfortable and sleepy.

We found that there is a high possibility that 1/f fluctuation is related to the reason why | feel sleepy during the

class.
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About the generating function of the relation
between illuminance and solid angle for "Single-axis Solar Tracker"

BT
Miyamoto Shuhei

Abstract

Single-axis Solar Tracker is a sunlight tracking system for solar cells. It is most
effective to use time information to know the position of the sun. However, since it is
always necessary to drive the oscillator, it is not suitable for small-scale power
generation. Therefore, | researched a new sun detection method using only an light
sensor. This research is useful for satellites, or rover.

1. B®
KV EeRAVWERELRRICLZAMBRAICOVT, 18Y—>—hSYANDOEMLEEZ
DT 5.

2. Ak

REINTNICATIZ220X Y Y EXBERICEEL, HZVWARICAREBZIEDT
2L5IERM7O0AV MO ICL>TCHIETZ2REZFD. COREEZRYNIZAGE
e, EAZFICEAE UVZABEBOREE L HEEBHZLHIRT 3.

3. &R
BELIIEMY —5— b SYAERYNFILEABEBIEE LU ZAEE
AMICHAR, BRO LS ICHREEFIS.7T%EF L. UNUL, TORD1EY —

S—hSYNDEBBEHILREELYSh o, _ § .
4 ER CR ] -
HREANSH S LFEE LT, BELRTIAMERNTE3FTE - 7 500
KHEVPEE— 9 EBBULBT3RENBZCENBFENG. T T, 2
ELEo#EICERE Lictty Yo &> TREL BOBRE R T AER &
EXRkHBET, FVWINBATABIERANTEZ L ERT. g
Fig. 3: Power generation
5. ﬁm and consumption

6. BE3W
- b S VYR SEMSPECIALIRERR(2011). TRIBAKBED UK HEERFT V-V - I LY
FA=%22X No.5)J . CQHihR%L.

* b S U IR SEIHREER(2011). TRIZEMEROEMR EIGAL . CQHARAL.

- Salsabila Ahmad, Suhaidi Shafie, Mohd Zainal Abidin Ab Kadir. (2013). Power
Feasibility of a Low Power Consumption Solar Tracker. Procedia Environmental
Sciences, 17, 494-502.

7. ¥F—D—FK

Solar generation, Solar Tracker, Light sensor



RRFEAREMESFFR
Tokyo Gakugei University Senior High School
nREEMICE FTE2=ZAROID

Five Centroids of Triangle in n-dimensional Space

G liras

Aoyagi Shungo

This study is focused on five centroids (center of gravity, circumcenter,
orthocenter, inner center, excenter) of triangle in n-dimensional space — simplex
— by using linear algebraic approach. By extending the definition naturally, We
proved that the centers other than orthocenter or excenter always exist for all
simplex. Orthocenter exists only if the simplex satisfies special conditions, so is the
Euler Line.
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Tetration of the infinity of height
ENAEIN

Kimura Hiroto

Abstract
We examined about tetration defined as x* = "x and the relationship between the limit

value and x
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About the speed to pass all the signals in blue

K ORE OBA BE B
Oide Yo Kuroda Yuta Tsukahara Yoshito

Abstract

The graph was used to determine how quickly all signals can pass in blue.
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Mathematics of slide puzzle

AT BASE e KRR RITH
Toya Fukuda, Yumeka Taguchi, Mayu Hanawa, Keino Mizukami, Makoto Nagae

Abstract
We mathematically examine whether a slide puzzle made under some conditions can
be solved or not.
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Pell’s equations and contraction mapping

ERE AT &EEile . SiEsE Lo

Tsubasa Sugawara, Ryoko Suzuki, Nanase Takahashi, Mone Takahashi, Haruka Yamaguchi

Abstract

A Pell's equation is the diophantine equation in the form of x? —Dy? =1 where D is a
given natural number which is not a square. The purpose of this study is to discuss the
existence of solutions of this Pell's equations and its solution method as well as the

relationship with the contraction mapping.

1. BH
ALK x2—Dy? =1 (DITEFTRVARE) OMOEIENE, R, MGk L
OREMEIC SN TE X D,

2. F
F9, D=2, 7T OL &, BEOBMEREZHWTHERD S, KIZ, 17810 1 IR EE#H %
WT, —RODTHLMNRRDOOENDINEBLET L, IHIZ, O 1 IRSEESNHENGHIZ
o TWANERIET 5,

3. MR
OV FRRR OO FEMERLRK D FIZHONWT, —RODICBWTHIEH L7, £7-, D=7D
XA RDDIWMFECTH TE 2 1 ROGEERIL, FW/INGBRITRDZENRbhoT,

4, &
D=2lZBW\WT, iEHDOW\BETHTL 2625 XEEN, —KODTIZTTE R, LaL,
BRxEZTRTHZLICLVMRTE, £/, GFATTELNT 1 ROBESORE) SI1ZD
WTHE XTI,

5. 2& R
[ U TOHEGH Cakt 7 -H- ATy —<%E K IREREN R EE
ToEHSGmiEs 2] &AHE % SRS

6. ¥—U—I
A~V MNER AR ESE 1 ROBEHR TS



KR RS EER
Osaka City Higashi High School

BRTDHE S
Catalan numbers of high dimensions
MR K A RRL, Mg AR, T A B BRR. VU
Ikehara Yu, Ujimoto Koji, Okazaki Yuma, Kondou Syuhei, Shigemitsu Renta, Nisikoji Mamoru

Abstract
We studied how to generalize the Catalan numbers in three dimensions because Catalan
numbers have been given in only in two dimensions. As a result, we found a way to find the
Catalan numbers. We are searching how to the Catalan numbers in four dimensions by applying
three dimensions next.
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About Collatz Conjecture

R /M O MR R XA FFHE BT 70 v F WK B
Taichi Kamiya, Yuki Hirai, Kinari Matsuzaki,
Fitch lan Mochida and Hinami Yamamoto

Abstract

Collatz Conjecture is an unsolved problem. We approached the
Conjecture in a point of view of ourselves, and tried to find a new law. We
approached the problem using two methods.
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Abstract

I

did this experiment because I think that there is a relationship between the voice

of politicians and the length of his term. Therefore, we summarized the size and term

of the politician’s voice in a scatterplot and made a conclusion
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Abstract

I searched difference ratio of eye to face of young woman comics according to the
generation.

As a result, the eyes of the girls were constant in all generations. The ratio of
the boys had a big change every ten years. From this result, the ratio of girls has
a golden ratio that has not changed from old days. The ratio of the boy is easy to
be influenced by the fashion.
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De Gua’s Theorem and Triangle Centers

TS ARAR— Fitt =7 S0 5% TRHSD
SHIMANE Shinichi INADERA Fumiaki NAKAO Ayano

We studied two themes on the basis of De Gua’s theorem. First, we extended this theorem and we
considered how to establish a similar theorem in four dimensions. Second, we focused attention on
orthocenter located in slanting surface of tetrahedron which has three right angles. Then, we found a

theorem related to areas.
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On New solutions to Binary Liner Indeterminate Equation

PrUERmE AN PERERE  SHIBEES MBS SRR

Abe yuito Sato tao Yuge akito Koide yuto Takahashi yuta
Abstract
We made a chart to show solutions of x, which we got from a Euclidean algorithm. In this
chart, we found the two equations, quadratic function and liner function, and found that
integral solutions of x exist in quadratic function and liner function if a or b is a divisor of

24. We discovered equations that give us solutions to x or y by solving the two equations.
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How Do Petals Fall ?
IR B A BIE R B BAR AR
Kondo Shunsuke, Saiki Sinji, Sato Makoto, and Hashimoto Kanaru

Abstract

We studied for the purpose of clarifying the position where the cherry blossoms look beautiful by expressing the trajectory
of the petals by a mathematical expression. A model with the same area as the actual petals, and the petals of the collected
Somei Yoshino were actually dropped, photographed and analyzed. From the results, it was found that the petals fall in a
periodic orbit related to the angle and the strength of the wind, and the equation contains a trigonometric function.
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Assists from cut in ~for strengthening the kagawa~
FH Et KIE KB B <5
Ukita Kosuke, Otsuka Kotaro, and Seki Kurumi

Abstract

We analyzed the data of our local professional basketball team, and we found the
following two reinforcement strategies. (D Training players to dribble through @The
ability to pass accurately and shoot successfully and certainly.
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Statistical research of trend of the combination about pitches
W EE R BRK =% MK
Ogiwara Shion, Sanagi Kyota, and Miyake Junya
Abstract

There is a theory that you have to often pitch outside in order to get outs. We tried to
prove that it is statistically true. We researched what pitches result in outs by using logistic
regression analysis with the data of the pitching records from NPB. As a result, we verified
that this theory is wrong.
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A Study on The Probability of a Moving Point on a Figure

Abstract
We formulated a question about certain probability of a point moving on the edge of a regular polyhedron. We used a
recurrence relation and derived the probability for all regular polyhedrons.
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The area ratio of regular tiling and a part of isohedrally tiling
B &

Ren Okumura

Abstract
| studied the area ratio of regular tiling and a part of isohedrally tiling. The preceding study is in the book written by Jin Akiyama®. His method gives various
solutions to this problem and is visually appealing and easy to understand. This helped me find that the problem of various area ratios can be solved by

expanding the theory into parallel polygons, based on the area ratios obtained by regular polygons.
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How to win the 4 X4 Othello
Eogupsis BTN ks R FRAE &
Noguchi Kohei Shin Toshiya Nakamura Yasuo Aikawa Yugo

Abstract

The purpose of this research is to discover a sure way for those who take the first move or the second
move to win in the 4 X4 Othello. (We played the games according to the same rule as the normal
Othello.)
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The Surefire Way to Win the Game "Gobblet"
aiEE— RR#HH
Yuichi Ishibashi Yuki Nagasawa
Abstract
The purpose of this study is considering whether the first player or the second one has some
advantages in this game Gobblet. We checked all the situations which can happen after
adding a special rule. As a result, we found that the first player can win despite the second
player's actions.

1. B

JJLy bElE 2ZADTLAN—DEFERFITHMT., XREICHZFELKT—LTH
%5, X3DEAHBEETCEHIDOHME—ERICHER-TLAV—2BbLETH, ETLA
Y—[ZDEK-F - /IDIBEBEOKRZTEDEIN2ET D (KAB, FAB. NAB) 5x6h
THY. TNFNDEIEEIYENSVEICHASEDIZENTEE, =, BELV-EER
BEEDHELETED, AMETREERZMA T ITLY FMZBEBENHIOMNZDNTE
L= &HIE. TDAIZPAZITRIZLAEITT . PAIXIKAZI T RIZLMEITH
W\, Ff-. BIZDOWTHREBTHD1 &9 5%,

2. Ak
EFDITH>EFICHLTEFORY 53LTOFERAR, 2 TOESIZBVLWTEFENED
_&EEFTRY,

3. &8

EDESIZHFNBOTELEFENBE O ENDD o=, & ZIE. TOETIXSFEEHTH
FREFD—FEZH<CHEIOEFONHEZDDEONDLNTAMNBIHSEEIETHD
N, WFhDAZEEE>THLIFETEFENED,

4 O ]
@1 | O2 @ O ] ® | A7
®: A5 | ® 6 | @ O .
3FH 5FH 6FH 7F8
X : —LDELT
TIAES I
BV
& e o EFA® LF A LF Kk
H e e i 2
@ | © | ©®
@ @ BFEAOXEZ BFO AR BF Xz
4. BER N
EHEMA=TILyY FIEFRBTHLIZ ELRDh o1,
5. &
EHEE T EOHE] (BEER)
6. ¥—7—F

dJJLvy b xR ZBIEN



TREBRT ILIEIHEY = F AR
Kyoto Prefectural Sagano Senior High School

IEMEATERD/ 4 DB K SREHHERFROER
Consideration of the Best Evacuation Route
with the Additively Weighted Voronoi Tessellation
#=IER
Yosuke Yukawa

Abstract

We used the additively weighted Voronoi tessellation, and we regarded shelters as
generating points in order to consider the best evacuation route. We constructed a realistic
model by using Manhattan distance and weighting Voronoi tessellation according to the
capacity of shelters.
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Projection from a parabola onto sphere

i B

Yama ji Kanna

Abstract

We calculated the Projection from a parabola onto sphere. The parabola (t,t2,h) (h>0)

maps to closed curve expect one point
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ab method” and magic square

F R FE L RE WS

Arakawa Sowa, Hirata Junki, and Asanuma Shinta

We studied about the magic square. A magic square is one in which numbers are placed
in n X n squares, and the sum of the numbers in each row is the same for any row of
vertical, horizontal, and diagonal. We did research using the method of creating magic

squares called ab method.
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We actually solved using the formula of the cubic equation solution
W L% HEK #5
Takumi Yamagishi and Asahi Ruike

Abstract
We verified the way to gain the solutions with the formula of the solutions
of cubic equations. When we actually assigned the figures and calculated them.
we were astonished that only integer were left
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The area ratio to regular polygon and its inscribed circle and circumscribed circle
B e
Urushibara Tomoki
Abstract
Regarding a regular polygon, the more angles it has, the more closely its inscribed
circle and its circumscribed circle approach each other. I thought the area ratio
should change with a determined rule, so I found the areas of a regular polygon, its

inscribed circle, and its circumscribed circle practically.
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The loop phenomenon ~ Collatz conjecture~

FEFHhE  EREEALRE  WEORER )IESR P)IEE] BEEEE TERFM ST
Yusei fujito Tsuduki Kazuma Urata Taisei Ichikawa Naoya Nakagawa Toshiaki
Noyori Sena Chiba Makuri Takahashi Haruya

Abstract
Collatz conjecture is one of the most difficult problem which has bothered all the
mathematician in the world.Now, I research collatz conjecture and the loop which is found in the
modified collatz conjecture.
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Tried to Determine The Prime Number Using C Programming Language

K BEX OEH KE
Yuki Araki Taisei Horii

Abstract

We programmed two prime judgment using C programming language. We changed the variables
and tried to target the speed and accuracy of the prime judgment. This time, [ used Fermat's little
theorem and trial division, and I made it as simple as possible for anyone to understand the

program.
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Approximating irrational numbers by using continued fractions

NB Kith EH B
Daichi Yashima Shun Shinoda

Abstract
We approximated irrational numbers by using continued fractions.
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The sum of the multiplications of the place values of the natural number

0 A
Watanabe Nozomu
Abstract
Magnitude relationship between a natural number and the sum of the multiplications of the place
values of the number
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Solving regional problems by using mathematical model

FH A, fR B, AlE K
Hirata Natsuki, Kurematsu Mako, and Kurashima Yu
Abstract
We solve regional problems that can be expressed by optimization model by formulating them and
using solvers to find and solve the optimal solution.
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Infinite series converging on 1 and its applicability
HE KF Jbil &< 6 KA BERAR
Yamato tao, Sakura Kitayama, Shintaro Ohtani
Abstract (BE)

We have researched on this theme for the purpose of deriving the general form of the formula
which applies to infinite series that converge on 1. We tried to find as many cases as possible,

and finally applied them to other mathematical areas.
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Mathematical consideration of why only the front-side of the moon can be seen

BHAE,  HEAE. SRR
Sogo YOKOI, Hiromi MASHIDA, Taiga TAKASE

Abstract
Some of the ratio of rotation period and revolution period of a planet or a satellite is observed as a
simple rational number. Such as the ratio of Mercury, Moon, Phobos, Io become 2/3, 1, 1, 1. On the
other hand, the case of Earth or Mars has not been observed the synchronization. We try to explain why
the rotation period of Moon equals to the revolution period of the one by using the pure mathematical

approach.
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Volume of n-dimensional sphere

BeEs,  BOsM. et Kkad. BIHEAKE
Naoki FUKAYA, Keisuke MIZOGUCHI, Ryoya JINDO,
Kei MIZUTANI, and Syotaro GENDA

Abstract
We took an interest in properties of the four-dimensional space, which we can’t recognize easily. At
first, we examined the way how to estimate the area of circles which are in the two-dimensional space.
Next, we extended it to the volume of spheres in the n-dimensional space. Furthermore, we derived the

recurrence formula of the volume of n-dimensional spheres.
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Kakeya Problem
g RRE RE OOt BT K
Kato Akihiro , Yano Mitsuki , Tanaka Yui

Abstract
The Kakeya problem asks whether there is a minimum area of a region in the plane, in which a needle
of unit can be turned through 360° .
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Do infinite number of Fibonacci primes exist?
FrobARzE e MESEAR WA
Sora Arai , Jiwoo Izawa , Anka Kusumi , Koki Yamada
Abstract
Fibonacci primes are prime numbers that appear in the Fibonacci sequence. Although it is conjectured that the
number of Fibonacci primes is infinite, it is not proven yet. In this paper, we will discuss our approach towards the

problem using the prime number theorem.

LHB

7 4 Ry F RS ERIATAET D 2 L 7T 5.

2.7k

FHGERTE ~ = (R L, n()EnE CRBRSFEOEE) VD, ndiAIcRE e &, R~ SERA
L. zkf—L— LB b ) iy M = 1L THTE S (1272 L. mp()IZRE TIEBIND 7 ¢ RS v FHED

k 1 logn
\f(p g logg

850, ZOTFHENIE LTI, lim, e mp(n) = 0l 25D T, 7 4R v FHBEITERICFIET D, FEBEITIX
lim, o D S 02 RtHE, 7 4 ATy FEEOERM % 5T DI+ Th 5,

logn
logg

3.5 5
WEZE, T4 Rm Ty T EEOERM, HD5WITHERMEEZFEHT 5I2IEE > TRy, L L, FEEHEZHWD

:&T\n%ﬁ@74ﬁ%y%@ifmﬁﬂé74ﬁ%y%%ﬁ@@ﬁﬁ%ﬁ@?%ék%ﬁf%to

455

T4 RF TN EEE RS DR R RO LD, BEREERTZT NG, 7 4 ATy FREO R
FAEATHZ L3 EE 2 BNRD, L L, BlZIE, WITEEAENEWICHE RGN RO F BN T

ET2H2E (T4 V7 VOREMREER TR SN TWDHOT, ZHOFEIIIE b - TG 2 7 « R

T FEBOEREOTHICHLAHTE S L E2 N5,

5.

ASENET 4 ATy FREOERMZIEAT 52 EIXTEX o7, nFEHO 7 4 AT v FEETICHEHND 7 4
T%/%%ﬁ@@ﬁ;owf FHEHEZ AW EEZNEONT, 2. 74 BT v FEROERM 2 FEHT 5

L IRHTHIEEGR A FIF CTE D LB X bivd, & LT, MNTHVEEEGH O 78 (IR T 72 E DB D |

%ﬂ%%%é?é%%#&éo

6.25 3Lk
- TR EGR O o I E T BAGERAE TLAZ - TetED S oo EHRMT] NV il R
7o & < HEHABIK] MR N (7o &< T 2HEE - ALFA GEFAL LR

-[TEEE LALFR) 27 son] Hdiirafamtt  Bels - MEriEs] SEEE  SARER
7.%—U—FK T A RT FEI B4 FEBUEH FRAT BT A



=ty 7 Fa2—7 Ok

FERAE  FUAENTE HFE A
Akutsu Yuzuha Haga Kaori

Abstract

We analyze mathematically how to arrange Rubik’s Cube, a traditional puzzle game.
The method of analysis using the group theory ,has been known for a long time, but it was too difficult for us
to understand. Therefore, I decided to consider how I could easily arrange Rubik’s Cube. It is research to

find out how to make the whole surface of a Cube with few patterns.
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Relationship between “x?+y?+z?=3xyz” and perfect matching of corners

IR PN
Nakagawa Rintaro

Abstract

There is a movement to solve the problem about “Markov number’s simplex conjecture,” which
is known as an unsolved problem of number theory, with a viewpoint of combination by using
“perfect matching of corners.” In this report, we try to understand how “perfect matching of
corners” is related with the problem and analyze its properties.
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Series expression of periodic function and its applications
FE =

Tezuka Ryousuke

Abstract

An important element of analysis: Series expression, I researched new
type expressions different from Taylor series and Fourier series. In
addition, I explored and considered relation to the Riemann zeta
function and its application to definite integrations without primary

solutions.
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\ Buffon’s Needle Grid Extension —
/ | —
—
~ s R 28 A ~

Seiya TAKAHASHI Yuki HATANO

This study aims to calculate the probability of an extension of Buffon’s needle
problem. In this extension, the floor which needle is tossed on has a grid of equally
spaced parallel lines distanced d long apart making many congruent squares. The
probability was calculated by two methods which came out to be exactly the same.

. FROERELAM
—E ORI d OFATHRICE SSOS & T & L BEIC B AVEATIR & 2 72 5 e

SL BB EFEMONTVS, TOPAMERT~EIRBELEEE, S04

T ELHEDMERDEDIITRLIZONENS ZLIZHKEL L B LD T, 4
EXIEL RO FTEDOHRELZRD I,

2. Bk
cHFO—lEd, HORSELE L, A OFEITHRIALOBE L0 LT 5,
C IO RFE E o o GE, MREEMR LT TEO 2@ TRD I,

(0= 9 é;)

. .
T ‘
2 Y O HECTHET 5 LM S T B L, B

DIKFEZEMH > HETHWEIKOK TH D, O 27 4> DOk _ ——
aﬁ%ﬁmﬁé%%%@%@@¥ﬁw§u¢5a%%mﬁa@otoJ//_ A

4. #HER

PARTRRE T TE2 74 Y O E(T ) LHERE L R0 REY 7

PENT, HICHORS 2L LTHERL LEBORERZE Rot, Sk

HRERICEREZ L THROEMTEZ LTV,

5. ¥—J—F
TEM MREEEK kR A



2942 ZHRIPANESFER
Aichi Prefectural Meiwa High School
NRADWWDEZAKET SV ZILER
Pascal’s regular polygonal pyramids and fractals

INT
Jumpei Ogawa

Pascal’s triangle was extended to regular polygonal pyramids by my senior. |
wondered if there is a relation between them and fractals like between Pascal’s
triangle and Sierpinski gasket. Therefore, | extended Sierpinski gasket to a
polygonal pyramid. | researched the relation after | assembled an application
which displays these two kinds’ pyramids.
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Some Formulas for Max Nim
BRI IE

Hayashi Michitada

Abstract

I studied Max Nim. There is a pile of n stones, and two players take turns to remove stones

from the pile.

where [ ]

The player is allowed to remove at least one and at most [ m/d]

stones,

is the ceiling function. The player who removes the last stone or stones is

the winner. In this game a pass move is allowed. I discovered a formula for winning way

of the game.
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Langley’s Problem and Triangular Ratio Relations

ZI EHT KT EKRE
Hanano Asakawa Mina Kinoshita

Abstract

When we know the angles formed by the side of a square and a diagonal line,
we may know the values of all the angles. In other words, there is a relational
expression between these angles. We classified the squares and found a
relationship between angles.
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