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Osaka Prefectural Kishiwada Senior High School

7IN?—-ORBEROFR -HRI/BEREEEZBRICONT-
Consideration of Fermat’s Last Theorem —For if the exponent is an integer-
HERR el HEE
Koki Furuya, Yuji Kotani, Naoki Hayashi
Abstract
In the Fermat’s Last Theorem, we considered how things turn out when the exponent is an integer.
As a result, we found that sets of natural numbers which meet the equation exist if the exponent is -1

or -2.
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Abstract

By a mathematical approach, using vectors, we analyzed the mobile communication system,
which is used for cellular phones. We investigated how different types of noises and the
number of cellular phones users influence telecommunications, and we searched for a more

stable means of telecommunication.

B

(1) #EHEFomE ALY (=27 b)) o TET.

(2) /A R KBUE~ORERIN S 5 HEABFENIIESET D
(3) 2=V —HOBICLD, BE~OEEEHFEMIIERTD.

. i
(1) o AL —#RELEER W/ A4 XD 5 o5
Z 72 % Humming Distance d O o —— 8user
WZDWNTHRB. e ]\"
(2) H AR E —FREIKIC BT D —H = o3 /

. -
C?)J_LL\\HJ._Z) d U){[ G)Jl(/‘ﬁ"pjll]’\ _,f‘j/-/- //
. BR, B (DIConT 0.2 f,f/‘,«
0.1

O /i HoRAEE LY —BEEEE =R
d OB KE VD TILAR D,

L —HELE O A d U)'i[’!"'iﬁ)\‘%ﬁv)f‘

—ERELEC L T AGEC BT AR E

J A XD AR OFENFE T 4"7‘; il : sigma
el humming distance

®©
s

©

B

i ol
b

WA,
. R, BR QIonT
O FH 22— AL LEFDR, d OEDPKE VD TRV,
@ ®HE 2=V EOBEHNCLD, d OOKRERE(RIZR Lol
@ FER o—P—L L TREINEELIMNCBEEZRY MAOFNEFROKSS T d @

14 %

HICEEEZEZATHWAIETTHS. TRENOERZRY bZERE 5272 (=2—
F—IZHIDIR>72) BE THLERC Lmalm oL CE L ARERIZERITTE A0,
"’?&G)%EE
— PP LT L EDHE~OEESL ) A XDOKEENSd DL TS5, £,
fFONTRELD LV EfAmE L2585,
. BEXH
(1) SR C AR



2103 WIIEE THIEEFER
Ichikawa senior high school
EEBREFOBEETIVIZONT
Mathematical Model of a Battle for Survival

RCHD ZFF EH Ot I BN BT E—

Kazumasa Narita, Hikaru Fujita, Maito Horie, and Miyashita Yuichi

Abstract
We think about an ecological system model of pigeon and eagle, and the both
always have the same expectation after some attempts except when the number of

individual is six. And we also conclude how many times we should attempt to get
them balanced on the longest path.
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RSA BEE
RSA encryption

HERE MAEH
Seiya Kadokura

Abstract

| researched on RSA encryption method.

RSA encryption method is the world’s first Public-key cryptosystem. -

This encryption is based on the idea that prime and congruent expression.
It's famous for the method as very strong encryption.
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Takefu High School in Fukui

EakvogtEErTHILAE
Buffon’s Needle and Mote Carol method
L ik EHE
Seimei Ataru Nakabo Fuyuki

Abstract

We studied on Buffon’s Needle is related to pi. We studied what condition will give us the
most accurate result, we found that the closer the length of the needles and the interval of the
parallel lines, the higher precision. We compared it with Monte Carol method and found the
result of Buffon’s Needle is more accurate than that of Mote Carol method in the same
number of trials.
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Meijo senior high school

FEHEOTRE
Research of Kaleidoscope

WA Rl SR M Ak B OE M A

PRl fEME R 4 T WD mEE R kR BRIS
Risa Kanbe Yuma Suzuki Wataru Muranaga Yuki Yoshida
Yuki Kageyama lan Hattori Shuhei Myoko Kenta Murakami

Abstract

We have an aim that mathematically analyze kaleidoscope. So we are
researching of the reflection of the light of the kaleidoscope and the
relation to the polyhedron. We examined why side of seeing was reflected
into the kaleidoscope.
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Nara Women’s University Secondary School
E4 IS R=AROEBOIEL

An approximation of the number of Pythagorean triangles

B I W BIE R TR
Shimizu Yuhei, Nishii Yoshinori, Mori Takahiro

Abstract

Pythagorean triangles are right triangles whose length of each side is a natural
number. We obtain a function approximating the number of Pythagorean triangles
whose length of each side is less than ».
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HIROSHIMA UNIVERSITY HIGHSCHOOL

F—ARRIZEITETIT ) X LOESE
An algotithm in data retrieval

M Bz, IEE MR
Nobuyuki Hosokawa, Naohiro Kato

Abstract

In this study, we intended to construct an algorithm to find the information you are looking for
more efficiently. To simplify the situation, we considered how to find the boundary of A and B more
efficiently when two types of card “A” and " B” are lined as “AAA---AABB---BBB” . We propose the
method of dividing the bunch of the card at a fixed rate.
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Study on Fibonacci Progression
#E  EE mE & Mo #= ER K
Yoshiharu Kamida Minoru Tao Yuji Higuchi Kanta Fujiwara
Abstract
Our theme is Fibonacci Progression. It is famous for its existence in nature. In our

study, however, we focused its mathematical aspect. Mainly we worked on expansion of
range of number, remainder of Fibonacci Progression, and enlargement of recurrence

formula. In every part, we’ve got the interesting accomplishments.
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Tennoji High School
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Mathematics puzzle
REEZAARE AL BRI 6 BEFEE LRER
Ishimoto Hiroshi Ogawa Takahito Tatsumi Sakura Yabuno Masyu Yamagishi Yu

Abstract

Mathematics puzzle is regarded as a play of mathematics. When we solve these puzzles,
we deduce instead of using our knowledge or intuition. We picked up the problems which
are completely different from things we learn at the school in order to spread the fun of

mathematics.
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Abstract
Experimental verification to the paradox of Bertrand. When pulling one bowstring to a
certain circle, the length of the bowstring, could become longer than the length of one
side of an equilateral triangle inscribed in the circle. The probability is range from 1/4 to
1/2 according to how to pull a bowstring. The purpose of this research is to conduct this
experiment and to examine whether this paradox is really true.
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Analysis of the fashion phenomenon by the simulation of the optimal predation
AT A e e Y KRS R REF

Tomozane Kento Hatanaka Toshiki  Hirao Kotaro Fukada Kohei

Abstract

We made three simulation models about collecting honey of bees and predation of fish to think about
optimization problem by a simulator. We consider the data of these simulations and we found some regularity
from them. We applied the rule to some social phenomena of human society.
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Expansion of Pick’s theorem

R = i A KL R SE

Murayama Kozo Ishii Ryutaro Murakami Shoki Yuge Tomohiro

Abstract

Pick's theorem computes the area of polygon on the square lattice by the
interior and boundary points. We anticipate formula similar to this which
applicable to equilateral triangle and honeycomb planar tiling. For each
formula, identity relation and boundary characteristic is used.
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A Mathematical Approach to the“Weber—Fechner Law”

JIFE (2 KBS gl 5 [
Kawasumi Toshio, Mizuniwa Takuya and Sasahira Riku
Abstract

We can show a relationship between senses and the size of the stimulus with differential
equations. This particular effect is the “Weber—Fechner Law.” To illustrate this law, 1 did
an experiment about taste and formulated the data. As a result, we found that there is
logarithmic relationship between stimulus and sense.
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Ulam spiral

wMm o st
Masuda Takuto
Abstract
I studied the Ulam spiral, which was arranged a natural number in a spiral. Triangular number on
the Ulam spiral make interesting figure. I defined the Ulam spiral on the rectangular coordinates and

studied its property. Then I studied the Ulam spiral plotted by triangular number.
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Dohi Masayuki Fukuoka Tetsuya Mikami Toshiki

Abstract

We made integer problems by using angles of regular polygons which gathered to

an apex, and studied what regular polygons can be spread all over.
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Generalization of Reuleaux Polygon and its locus of gravity

[EFEN 5
Ryo Shimabayashi

Abstract

| found the Reuleaux Polygon can roll over in the square because it moves without

changing its high. | calculate this movement and made the way that gives answer in
all Reauleax Polygon. | used its points, lines and sharp to calculate. Finally, | found
the locus of gravity.
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The Study of Factors and the Sum of Bisected Repetends

JUAS Fn

Wataru Kawamoto

Abstract

1/7 = 0.1428571428..., which is a repeating decimal. | looked at the repetend,
142857. | divided it into 2 numbers, 142 and 857, and added them together, 142 +
857 = 999, which is a row of 9s. | studied when numbers have this property, what |
call the sum of bisected repetends, and | categorized fractions to find it.
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RSA cipher

ZHItE LEx

Tada Kouki,
Abstract

Toyozawa Misa,

.

o OBTERE
Fujishita Mika

We examined the security of the RSA cipher by considering the way of decryption. We found a solution by use
of Fermat's little theorem. However, it needs prime factorization of a large number, so in fact, it is impossible to
decrypt. We proved that the difficulty of a prime factorization can make it impossible for outsiders to decrypt

RSA cipher.
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Osaka Prefectural Otemae High School

Z AP DT

FFEH LWHCE B R s IEX
UENO Kohei, YUASA Takamichi, TSUJIBE Soma, YAMASHIRO Manabu, and YAMAKAWA Yuta

Abstract
A polygonal number is a natural number which indicates the sum of dots arranged for making a
certain regular polygon. We studied the sequence of regular polygons’ n-dimension by raising the

number of polygons’ sides and dimensions with progression of differences.
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Senri High School
N AL DI
Tower Of HANOI

BL H KN % E8 KR
Ariyasu Taku, Okochi Manabu, and Miyatani Kentaro

Abstract

Tower of Hanoi is a puzzle game where the object is to move several different-sized plates
with a hole in the middle from one bar to another, without placing a smaller plate on top of
a larger one. We found through the research a connection to the binary system, predicting
which plates would move next, where it would move to, as well as the least number of
steps required to complete the game.
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Abstract
I made one expression which enables us to find what an optional day of the
week is. It follows the rules of the Julian calendar and the Gregorian calendar,
but is too long and complex for us to use it without a computer.
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Senior High School at Komaba, University of Tsukuba
X EOBRBE

Optimization of the traffic

8 IFEfR
Masanori Hirano

Abstract
As one example of optimization of traffic, setting the condition, | calculated
optimization of the traffic light. Then the result show that best time of the traffic light

can be calculated from inflow. And then | think that this optimization can adapt the
case of more lanes.
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Senior High School at Komaba, University of Tsukuba
EZAKOERESE L VVEROEAKOER
How to construct squares in equal areas to those of the regular polygons

K29 KA
Hiroki Hatano

Abstract

| calculated the ares of regular polygons, and then | drew the squares in equal
areas to those of the regular polygons. It was important to connect directly
constructing with calculation.
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The locus of the ball
MW EsE BH {EE Bl FEZ A

Masayuki Ueda, Yuma Shimada, and Ryunosuke Yanagawa
Abstract

We examined a relationship between the distance and the angle of incidence by

calculation and using Excel, we also considered the result that we got through our work.
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An analytical approach to knots

KAEN EPRE RS HHEBA HH-E

Keisuke Oki * Katsumi Hamanaka * Masami Matsuura * Norito Yoshida + Kazuma Murata

Abstract

We have decided to examine everyday phenomena on mathematic grounds.
Then we assumed that it would be easy to express a knot of strings by function, and
undertook the research. First, we represent a knot of strings by function. Next, we simplify
it and find out the law. Finally, we discover the conditions of making a knot.
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Abstract
The question is how we can discriminate a false coin from 11 real ones, which are the
same in appearance as a false one, by using a balance three times. We research the
solution of this question, and how many coins can be distinguished when we use a

balance n times. Furthermore we research the case with other conditions.
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Okayama Ichinomiya Senior High School

ENEEE e

Practical Numbers

HUE R A W ST R
ABSTRACT

We were interested in the relationship between natural numbers and their divisors. Thus, we found a book

written about practical numbers and decided to study them. The book shows using a binary number but we

wanted to show the relationship between natural number and the divisors by other proof. We were able to show a
practical number by Mathematical Induction that we learned in our senior high school and find the factors for a

practical number.
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(=1) x (=1) =+1
minus one multiplied by minus one becomes plus one

R, A0 T
Fumiya Nakamura, Norithugu Taniguchi

Abstract

We were interested in it and tried to prove it by using two ways.

First, we used a distributive law. Second, we used complex number and pointed it on a
unit of circle and proved by using additional theory.
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Tennoji Senior High School attached to Osaka KyoikuUniversity

HEZRAVEXHENITIOY S LOHE

Programming Computers to Draw Various Patterns by Using Mathematics

g 5 i Pl il
Natsumi 1TO Oki TANJI

Abstract

In our SSH math classes, we try to program computers to draw various patterns
on screens by using math. We are going to present you how we programmed computers
and what patterns appeared on screens by this program. Then we would like
to think about its possibilities.
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Abstract We obtain a relation between Fibonacci sequence and Euclidian algorithm.
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Abstract We obtain a formula of the number of circle permutation that reveals how many ways to put
several matters on a circle.
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