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Forecasting Cedar Pollen in Hachinohe

BT B, BK EN, FR Mk

Sekishita Kenya Tsutaki Keisuke Terasawa Kazuhiro

Abstract
In Japan, the number of hay-fever patients is increasing. A forecast model was made based on
pollen count, the amount of pollen that scatters in a year, and the first day of the pollen
dispersal, the day when pollen start to scatter that year. This forecast will help people take
preventive measures against hay-fever symptoms.
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Abstract

Soma Cube is one of the cubic puzzle game. We wonder whether Soma Cube has 480
solutions. So we researched on the solution of Soma Cube. As a result, we completed
elucidation on February 27, 2015.
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A study on the gradient in WASAN

ERRHAL TSP B
Takamori Sayaka , Edera Risa

Abstract

About the growth of the gradient in the book on WASAN, we compared the wrong value
in Jinkouki and the approximate value we reached with the correct value in Kaizanki
respectably .  As aresult, we found the close relationship between culture, technology and
science. In addition, we tried to express clearly uncertain descriptions in WASAN, using the
mathematical technology and skill today.
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The recurrence formula between contiguity 3 clauses whose characteristic equation’s
solutions are imaginary number
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Kimura Takaaki, Sigemi Ryouma, Kuramoto Keisuke and Matuki Yuitiro
Abstract

Our study target is the recurrence formula between contiguity 3 clauses whose characteristic
equation’s solutions are imaginary number. We made a computer program to analyze it and we

studied what fixes the value of general term through its data.
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Abstract
We made a new kind of card game. In this game, we line some numbers and colors
at random. Then, we interchange the adjoining numbers or colors.
We search the fewest numbers of the moves by using the system of Amidakuji.
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Abstract

We learned about the theorem of Origami in which one can always color every space of
development of Origami which has common borders with only two colors. We have come to
wondered if this can be true when we add some other conditions. So we are going to search

about this theorem.
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Synthetic Geometry and Conic Sections

N
Ko Aoki

Abstract
My research theme is about Euclidean plane geometry. I proved facts of elementary geometry

with using conic sections.
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Abstract
With a bit of tricky ideas, not only the sum of binomial coefficients (pCq) but also the multiplication
of them can be indicated on a “Pascar’s Triangle”. I studied the way to prove various kinds of equations

composed of binomial coefficients, by making use of the visual quality of a “Pascar’s Triangle”.
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Mathematical Analysis of chord progression

AR JIMC3E PEAREKY EKERE VIR

Rina Ozamoto, Mika Kawani, Shintaro Sekiya, Naoki Tominaga, Kazuho Hirai

Abstract

Whether music is comfortable or not is often based on chord progression. We have proposed
a method for mathematical analysis of the comfortableness which the chord progression has.
With our method, we have found a mathematical difference between comfortable chord
progressions and uncomfortable ones.
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A study on the Kaprekar’s operation
il £k
Mirei Ichida

Abstract

Kaprekar’s operation is the calculation that rearranges numbers and subtracts
them. The repetition may lead to some fixed numbers. This process might have
some regularities, which urged me to calculate from two-digit to six-digit numbers
and examine the results.
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Remainder of complex number
B2 (g HARER A
NONOYAMA Keisuke KAINO Yuma
Abstract
We tried to define the remainder of the Gaussian integer, or the complex number, there are
both real part and imaginary part are integers, with reference to the remainder of integer.
As a result, we were able to make an appropriate definition and discover many kinds of
related properties.
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Winning percentage of the game of Old Maid
HBRE A
SUGAHARA Ayumu HAYASHI Kyosuke
Abstract
We examined the winning percentage of the game of Old Maid, when played by two persons. We
increased the number of kinds of the cards gradually and calculated the winning percentage.
As a result, we found that their winning percentage’s ratio approached 1:1 as the number of kinds
increased gradually.
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17 poker
BEHPTR 1L
HAMAUJI Tetsunari YAMANAKA Shohei
Abstract
We tried to find various percentage of 17 poker . 17 poker is the poker that uses the
seventeen cards. (A,K,Q,J and Joker). We examine all the cases and calculate final
probability of making a hand.
As aresult, we discovered that it needs to device the way of changing the distributed
cards. We are trying to make the program which calculates the winning percentage.
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Approach the probability of SEKIGAE
JHIL e A EST
Yuya Hatayama Keisuke Matsuda
Abstract
Seating arrangement change gives us great pleasure. Nevertheless, some can sit at the same place,
some can’t sit near their friends all the time. So we tried to find out how these probabilities are. Then
some can sit at the same places probability that proved turned out to be about 36.7 percentage.
Besides some can sit near their friend’s probability is proven by kamaishi high school’s seating

arrangements in each class.
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The equation of the birthrate
71N B, SAETEE S .
Teruya Obata, Yo Nakano, and Kazuki Mori
RREE

We study what increases the birthrate. First, we generated an equation which can predict the
birthrate with multiple regression analysis. And we think what increases the birthrate from
the equation. As a result, we concluded “The oore men’s working rate and women’s working

time increases, the more the birthrate increases.”
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Soccer with Statistics
FNRSTBEFE— S AR I X% mh %E =4 MEF

We studied what has an effect on soccer. As a result, “Shoot” and “pass” have the most
impact on the score. Next, we researched what kind of “pass” leads to the scores. The result
shows that the length of the “pass” which resulted in the goals is longer than the others.

The result proves that counter strategy has an effect on playing soccer.
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Suspended Chains and Arithmetic Progressions
HAREE g Kbk
Riho Aoki, Hiroko Sugiyama, Hiiro Mizushina

S

Abstract

A hanging chain forms a curve under its own weight when it is supported only at its ends, which

we call a “suspended chain.” We analyzed slopes of the curve and found out a certain mathematical

law about the listed sequences, that is, an arithmetic progression.
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Generalization of the formulas of the sum of natural numbers raised to a power

hE] OHEAN, K BRH
Nakatsuka Masato, Nagase Syunya

Abstract

Generalization of the formula of the sum of natural numbers raised to a higher power is the main
subject of our research. We arranged formulas of natural numbers raised to a power in line. Then we
generalized formula of natural numbers raised to a power, using the regularity and Bernoulli numbers. We
were able to confirm that the generalized formula can be applied when raised up to the fourteenth power.
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The effect of the new official ball on the batting statistics in the Central League
I B R SORER
Ogawa Kei Akamune Sotaro

Abstract

Do you know the “Japanese official ball problem” which happened in the NPB? This
was the big news picked up by many TV Shows in 2013. We challenged to clarify
the effect of the new official ball using baseball statistics called “Sabermetrics”. Our
result shows this effect from batting statistics .
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Kobe Municipal Rokko Island High School
TIAHLDEE
Consideration of SUGOROKU

HRE i BERF KHER

Yuka Nakao and Yuta Tatsuno

Abstract

We aimed on how many times on average we throw dice in order to finish
SUGOROKU. We calculated the expected value using knowledge of combinations,
probabilities, and progressions.
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Ishikawa Prefectural Nana Senior High School
BAICEAShOTVHESS

The person who is called on first in class

mHE B4 RTEsEAE MR K—
Furuta Yuki Maeda Hiroki Masuya Taichi
Abstract
Our purpose is to find out the student number which is most likely to be called on
first in class. We sent out a questionnaire to find out different ways which our
teachers employ to call on students. We analyzed how each student number can be
created by using dates. Finally, we found out that No.13 appears most often.
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~Japanese Method of MathematicsIl ~

RERRT WHEEH MItRE HREEKR LK
GV B I ARV S = AT N

Abstract

Wasan was Japanese method of mathematics in the Edo period.

We tried to translate the old books “Taizen-Jinkoki” into modern Japanese and analyze them.

As a result, we found Wasan was using original tools and methods, and also we found Wasan

developed into working modern mathematics.
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Nagaya University School of Education Affiliated Upper
and Lower Secondary School

ABHB D&
Hand-Shake Puzzle

It se B —Ar UL F X
Kawai Ryo, Arai Kazuki, Horie Takafumi

Abstract
Do you know the game of Hand-Shake Puzzle? In the game, we make a circle,

shoulder to shoulder, and we hold someone’s hands, but s/he has to be someone
who is not next to you. Then we try to clear the knot and go back to one circle. We
try to examine the success rate of the game.
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Meikei Gakuen High School
WIEDOMLOREDEZIFFRDAXZFE>TRINTHI:
We tried to solve the math questions with the way used during the Edo period
P S AN S
Makoto Hagiwara Ami Sugie

Abstract

| went to the Yakuouinn temple in Sakuragawa city, Ibaraki prefecture. There are
math questions written on ‘Sangaku’ which is a board made of wood. | saw it with my
own eyes and tried to solve it in two ways, one is the way used during the Edo period
and the other is the way we use today.
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Takamatsu Daiichi Senior High School

SEERETHEIE

The experimental design
MHE AE =M EEF
Toma Kikuta, Yohei Koda
Abstract
The experimental design is a technique for doing experiments efficiently. If we use this technique, we
can have various advantages in the analysis of data. We can also reduce expense, time for experiments and
SO on.
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Ibaraki Prefectural Midorioka Senior High School

FEI—-X =Y RAFBRKXDEAICET 5HR
Study on an application of Navier — Stokes equation

PR E R, INAREEEE, R, IMRRESR
OKAZAKI Koudai, KATOU Momoka, KOBAYASHI Kasumi and KOMATU Yugi

Abstract

If a droplet collides with a liquid surface, a structure like a crown is formed.
Changing conditions, a structure like a dome is formed. The governing equation of
incompressible viscous fluid is Navier-Stokes equation. In this study, we calculated
velocity field based on the discrete partial differential equation
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SHERBEER TABC

Abstract

I investigated about my research about method for constructing magic squares of odd
order.
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TOKAI' UNIVERSITY TAKANAWADAI SENIOR HIGH SCHOOL
SEKAI NO OWARI X $2¢

Mathematical Analysis of SEKAI NO OWARI

2/ LA
Ruka Mochizuki

Abstract
This research is to clarify the tendencies that each member of SEKAI NO OWARI has when they
compose music by quantifying the intervals and the phonetic values and by analyzing them statistically.
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Kobe High School
EREOHELER-ARETFEL I+ —XITDVT-
Projective transformation to distorted pictures —cylindrical anamorphosis-

TRRR By
) R E R XA D
Reo Saito, Mari Mukai and Haruka Morino

Abstract

In the convex mirror, we cannot look at the accurate image although we reflect the
accurate pictures. How should we draw pictures to look at the accurate image in the
convex one? Considering cylindrical anamorphosis in mathematics would enable us
to reflect the accurate image in the convex one.
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Yashiro high school

EH7B ' 2F - b DESE
HOW MUCH!? OUR PENSION
WERE S ElEE
Presenters Akira Mitobe , Shoji Yoshioka
Abstract
We, the Mathematics Team, have been studying pensions. We estimated the
population in the future and using it, we calculated how much money pensioners
would receive. Finally we thought about a solution to Japanese pension problems.
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Sumiyoshi high school
72 78
Graph theory

WEIE B0 B

Katsumasa Hirokazu, Oku Ryuichi

Abstract

In mathematics and computer science, graph theory is the study of graphs, which are mathematical structures used
to model pairwise relations between objects. A "graph" in this context is made up of "vertices" or "nodes" and lines
called edges that connect them. A graph may be undirected, meaning that there is no distinction between the two

vertices associated with each edge, or its edges may be directed from one vertex to another
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liyamakita High School
BLE/FY LEHENOBMRE ~MHEDRATED ~
The Relationship between Colors and Scents and the Calculating Ability
MEEo& /bR ey LlESEE SHIEF
Satsuki Kawakami, Nao Kobayashi, Risa Nakazawa, Minori Yamazaki, Mako Yuge

Abstract
We researched on the way to increase the calculating ability using colors and scents. We had subjects solve
calculation questions in eight special rooms and compared the results of the number of answers and the
percentage of correct answers. In addition to that experiment, we did an experiment to test synergies.

We found that blue increases our calculating ability most.
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Ibaraki Prefectural Namiki Secondary School
Linkage REDRBME LIRS~ [~] OFE Linkage DAL~
Search for the Fusion of shapes Particular to Linkage
- Making function for two-bar-Linkage -

HHOEH
YOSHIDA Shinya
Abstract
| made a function for two-bar-Linkage by transforming the “table of displacement”.
This function’s calculation frequency is lighter than before, and the function’s form
shows the matrix of rotation and enlargement.
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RERE  HKEFEHR (BRKEFLFF 24 Takashi Shiramizu)

Abstract : When we choose k kinds materials in the n kinds one, the

R(k—-1)

probability that materials are different each other .is P(n, k) = e™ =

When n was fixed and the P(n, k) = % then k = 1.2yn and P(n k) ==X , then
k= 2.1y/n hold.
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W= ILELEZ-EEDZUELOBBEIZDODINT
The Winning Strategy of “WM/yamakuzushi” , a Combination Game of
“Number and Order” If We Changed its Rule

PlABEIEAN FoH— &
Masato Haniuda Kazuki Wada

Abstract

The aim of this study is to find the best combination of “number and
order”’at any setting of the game.Two-system of Notation makes the
settings clear and leads to the winning strategy.
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Factoring quadratic field into prime factors

& E AR
Kazushi Yoshihara
Abstract

Multiplication and division of quadratic field causes mistakes.Calculation by
factoring quadratic field, a+bv2 into prime factors, makes the correct answer.

The distance between the position of a+bv2 and the origin of the coordinate axes,

leads to the uniqueness of the factorization of a quadratic field into prime factors.
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NR7y FAR—=ILIZEITED VNIV FOEEE
IMPORTANCE OF REBOUND IN BASKETBALL

ZH 5LF% s Rk R R
Kouki YASUDA, Issei TAKAHASHI, and Shunsuke NAKAO

Abstract

To take the rebounding ball is an important action which can decide victory or
defeat in basketball. We predicted the positions of the balls rebound and where it
will fall to make it easy to select rebound locations in this study .We also calculated
the possibility of the rebounding ball falling in different locations.
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SINGE AN (Haruto Egawa)
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Abstract

We search for some rules about the n—th power of 2.
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N YRE
The Algorithm of Water Jug Problem with Three Jugs

P A e RS

Satsuki Masui, Takashi Hirashima

Abstract

We carried out the research of water jug problem, and discovered that it is effective to
apply thought of sequence or matrix to change of volume,that we can lead easily the most
simple way to measure by using modulo operation, and we were able to discovered
regularity from these results.
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The Research of Knot Theory

(1T m -4 Rk & BE —F
Yamaguchi Hideyuki Ito Ryoya Sako Kazunori
Abstract
Types of knot include the Trivial knot, the Trefoil knot, the Figure-eight knot, and so on. Various ways of
distinguishing a Trefoil knot from a Figure-eight knot exist, however we considered the “P-coloring

number” ,the "Conway Polynomial”’,and the “Jones Polynomial”.
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The relationship between path of centers and envelope curve

SRR R RE OEE 6
Daiki Shihara Hironobu Hayasaki Taku Fujihara

Abstract

We studied about “Circle Inversion.” When “Circle Inversion” was used
for various figures, an interesting phenomenon was found. We would like
to explain about amusement of "Circle Inversion"” and its utility.
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Consideration of a 4—dimensional figure.
fHHE fE FIE F)sa B EX
Oda Yoshinori Tejima Toshinori Hamabe Rikuya

Abstract

We analyzed 4—-dimensional figures, which appear in the process of the change of 3—-dimensional figures.

We calculated its surface area and volume. Before the calculation, we also put it in coordinate.
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Consideration of a Mobius strip .
= A JKEZHAH H LR b2k
Miyata Shion Mizuta Masaya Inoue Ryo Hamabe Kazuki
Abstract

We analyzed Mobius strip. They are figures made of rectangular sheets of paper twisted once, but in
this experiment we regarded the strips twisted more than once as Mobius strips. We checked each of
them and thought about the relation between the time we twist the paper and its figure. We found out why

they aren’t separated into pieces when we twist them odd times.
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Ra/ A EOFER
Application of VVoronoi Diagrams
KR, s B
Yukiho Nagayama and Shiori Nakamura
Abstract
We are studying Voronoi diagram, one of the divided diagram. We drew Voronoi diagrams of the schools
and the convenience stores in Kashima City. We hypothesized these diagrams have something to do with
the school district and considered about it.
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Tower of Hanoi

ME EiE  AEE —%

Naoki Ikeda , Kazuaki Umezaki , Ikuya Yasutake

Abstract

2335 EERIBURERFFR

Saga Prefectural Chienkan High school

T At

“Tower of Hanoi” is invented by Lucas, a mathematician from France. It is an intellectual puzzle that you move all the discs placed

at a column to another one. We got interested in “Tower of Hanoi”” and we wanted to calculate the least number of times we moved.

First, when there are three columns, we were able to calculate the general term easily. Second, when there are four, we made related

equations paying attention to the way we move the discs. As a result, we succeeded in making the general term.
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Analysis of the Chord with the Graph

/NRAIRFERRE B
Komatsuzaki Rio  Sakai Aya
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Graph Theory and a certain puzzle.
mF R, xR £, S mEE R B, FHO B
Maho Kouge, Miki Sasaki, Yurika Soma, Aiko Morikawa, Akie Yoshida

Abstract

We are members of the society of mathematics at Yasuda High School. We gather regularly
every week, and on the math questions Today we are going to report on puzzle of Graph.
We hope our presentation today will be successful and interesting.
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Understanding Congestion of People Using Mathematics

RE T
Fukaya Yusuke

Abstract

Can we escape in the crowd of people if it will be happened an earthquake. | researched the
relationships among the number of people and the wide of door and the time of escaping with math.
First I made simple model the situation of full people in the room. Second | made model of more
complex. And last | considered congestion of modern world to use two models.
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Evaluation of the degree of difficulty and algorithmic of the general multidimensional maze

AL AR
Ikeda Yuki

Abstract
Express the degree of difficulty and evaluate the algorithmic precision of the maze with numerical
value. And choose algorithm most suitable for the limit of the maze.
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A division of a triangle’s area

g Y
Taku Ishigo-oka

Abstract
| considered the feature of straight lines which divide a triangle’s area n:m.Then |

discovered that when a straight line and specific curved lines in the triangle come in
contact with each other, the straight line divide a triangle’s area n:m.And the specific

curved lines has some interesting feature.
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Collatz Problem
PG TS = PSS A R )
Shinji Nishioka Tasuku Abe Shota Masui Hiroto Nakamura

Abstract
We studied about the Collatz Proglem. We are trying to solve the Collatz Problem. First, we looked to
convert the base 10 to base 2. Next we collected similar natural numbers and then made them in a group.

As a result, we could solve a part of the group. This result means that we may be able to solve the Collatz
Problem.
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Rating Of A Television Program
IR FEIRELAN VEKTEE EIRED

We usually lay eyes on a number as the audience rating casually. But we don’t know much about the contents
in detail of the audience rating. So we decided to focus on a specimen error in a rating survey and make sure of

the reliability of the rating survey using a computer.
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Chocolate bar split game

HR MR MR M ORE REIT
Yoshizaki Yuta, Nekoshima Hayate, and Okuwa Ryousuke

Abstract
We investigated patterns of winning strategies of the chocolate slab split game based on
a past investigation called ‘subtraction game'. We tried to find the best strategy in two
shapes of the slabs while changing the position of the key tablet. As a result, we found a
winning strategy valid regardless of the shape of the slab or the position of the key tablet.
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Miraculous Random Walk ~Red Thread of Destiny Connected by Numerical Formulas~

T FEAS (EL
Tatsuki Matsuda, Kaho Miyajima

Abstract

We evaluated the probability which is they are on the point of same coordinate
until it decided movement frequencies if a man and a woman on a plane move to
random directions.
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