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Expansion from sequence and trigonometric function to process of digital signals
BX &A HERAR &N R B BE ¥
Yuto Kunimoto  Yusuke Sasaki Keisuke Hurusawa Ayaka Masuo
1
We converted the data with a Fourier series. When we input the data into the formulas
made of a Fourier series, the same data was output. Next, we smoothed the data using
weighted smoothed. We adjusted Ak and Bk, and searched the images. To get sufficient
digital images, only the first several coefficients of Fourier series seems to be needed.
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Expansion From Sequence
and Trigonometric Function
to Process of Digital Signals

Yuto Kunimoto,
Yusuke Sasaki,
Keisuke Furusawa
and Ayaka Masuo
Sanbonegi High School

Materials and Methods

We used 65 thousand pixel images.

1 The format of images.
2 Fourier series.
3 Smoothing the data.

Conversion of Image Data
by using a Fourier series

A Fourier series puts the data into the
sum of sin or cos functions.
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Converting of Image Data by
using a Fourier series
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SIREFINDER
Consideration of SIR-model

SEMY () il
Masanori Hirano

Abstract

| researched SIR-model. First, | tested the simulation by Euler’'s Method. Next, |
tested the approximation between SIR-model and Logistic curve. Finally, |
researched on how to expect the infection transmission. In the result, | got the
result that we can probably expect the infection transmission in the case that the
simulation and the approximation is propriety.
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HREORY DEBM
The cycle of the remainder. (About X )

ESTIIN

Hatano Hiroki

Abstract

“Find all values of X, two-digit natural numbers, which satisfy X*° = X (mod 100)."
This question was introduced by a student in my school. What seems to be the
easiest way is to use the Euler’s theorem (a?™ = 1 (mod m)). Then, | decided to try
to investigate the behavior of the “remainder’.
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A Consideration about the sum of the length of chords
g (24)
Shunsuke Hayashi

Abstract

There is a regular 2n+1 sided polygon inscribed in a circle and we name the
vertexes of it Aq,Az,As,...,A2n,Az2n+1. Plot point P on the arc A1Az,+1 and put the
length of a line segment PA, to x;. | verified whether this formula is completed
or I‘\Ot:(X1+X3+X5+...+X2n.1+X2n+1)=(X2+X4+X6+...+X2n.2+X2n)
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Theorems of traffic signals

HHE B A
Hayashida Kodai

Abstract
I think about traffic signals’ workings mathematically. This research

uses the time of traffic signals’ every color to find theorems. .
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Research of functiona| graphic art
13 H A% K ER RIS By {1 8
Yutaro Sumida Hiroaki Saito Koyo Takano Natsuki Shiraishij

Abstract

graphic art, we would like to improve the sense of math.
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PINEAPPLE & p i3
LA FARHIH LY NEN
SuzukiYuto HoriKentaro
Abstract
I wonder whether the product of "“APPLE"and something is “PINEAPPLE".Then,I got an
idea. It was "nx=p”s*t+m”.I thought that formula uses not only solving that question,but
also using other questions. And I study about this general property.
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E# & BRI 2 FEMICONVTOHRR
The Study of Factors and the Sum of Bisected Repetends

A f1, BPHRE

Wataru Kawamoto, Ryoto Tanaka

Abstract

1/7 =0.1428571428..., which is a repeating decimal. I looked at the repetend, 142857. 1
divided it into 2 numbers, 142 and 857, and added them together, 142 + 857 = 999, which is
a row of the same numbers. I studied when numbers have this property, which I call the sum
of bisected repetends, and I categorized numerous fractions in order to learn about it
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The locus of a coffee cup

MRREXR
Shinya Hosomi

Abstract

A coffee cup in an amusement park draws complex loci because the person,
turntable, and the whole coffee cup revolve at different speeds. It can be analyzed
by using computer. When the ratio of angular velocities is simple, the locus has
some rules, but if the ratio is complex, the locus is appears complex.
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the sum of the squares of the sides

RZRE BEHEX

Yuta matsuo

Abstract

I researched on the relation between the sum of the squares of the sides of regular solids and
the number of vertexes.
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Searching for the best batting line up

ik B X& s BE
Riku Ikemoto Daiki Tanaka Kairi Wasaki
Abstract
The most powerful slugger for a team mostly hits fourth in Japan. But, we think there are little
scientific reasons. Therefore, we made the mathematical model based on real baseball games and

examined where the best batting position is for the slugger to win a game.
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A Formula to Generate Prime Number
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Akiba Shu lzumiyama Makoto Nakuiryu Ryuta Munakata Hidenori Yamazaki Wataru

Abstract

In order to solve one of the problems involving prime numbers, we attempted to find a
formula that would produce as many of these numbers as possible. A preliminary survey
resulted in the discovery of the formula n? + n + 17, which generates prime numbers in

the range n=0to n =15.
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Expansion of Euler prime number
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MatsubaraKazuma HimenoYu OgawaRyou YamamotoKazuhiro OnoKousuke TadaYuki

Abstract

We have researched on “a prime number”. “A prime number’ has two

divisors, 1 and itself. For example, they are 2, 3, 5, 7. . . By the way, no one
has discovered the sequence of them,so we are 1nterested In their sequence.
And we watched Euler prime number. It is mysterious prime,
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We made the algorithm that enumerates developments of equilateral polyhedrons
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On sums of proper divisors

Bl fEX
Kenta Akiyama

Abstract

Since | was interested in sums of proper divisors, | calculated them with a computer and
étudied about the results. | found that when we calculate them in succession, there are
some natural numbers whose sums of proper divisors produce larger ones one after
another. | studied such numbers and consider about rules.
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Math of Origami

{BRE KAKNE ARBEESES SBEt
Ayaka Ishibashi, Anna Ohnishi, Yuma Kubota, and Naoya Takahashi

Abstract

We tried to find how to make 1/n of a side of a square only by folding.
We have studied the correlation between 1/n of a side of a square and
the point P which is needed to make 1/n, and have made efforts to find
details.

1. H#®
IEAED -UEHREOHOFZEZH LT 159 T 2 ks, ZRIZH8A
MR ZEZEZ, ZOMEDO -BRERD 5.

2. Kik

lHOER=H I OROBEHET 2,
MEMOEHERIZHO. A B. CR&B.
RAZUUBCLOEPIZRDEIIZOMEN 2. WD HA LT B)
HMOALHOCORZAZAD, UABEHNHEOXLEAEEE LT 5.

3. W
EARD - DEREDHO ST T EST2HEE2EDF. EWT3
TEmTER

4., EE
MNIRBNIZDUT, I/nE2E20I0ERBEIREZZDE., &5 EHIMH
ZRDF, Wbk 20U TEhems, - RELAESN-,

- Y, =/
o . #E

/nEZELSZDIILERBIEIIDLWTOHILREMS ZERTE, 20
B ZniZo2NTORTET I ENTE -,

6. & Ek
MOMOBFE—LD /T, @ I/TIRESHZON S

7. F—7J—R
fro 1/n &



2013/8/19

?ﬁt)ﬁ#&F#ﬁéJ‘fi_tffzﬁ~7‘5ﬁza>1 A0
ESOFEEONERTIERTS

it EERASRE AN
P [ T L '
] [ B

N BDIBESEREERD |

t D—RIEERHDHIENTES !

EAKE R
C(0,1) _Pk.1) B(1,1)

0 A(1,1)

OD="" DEEDHPOHEE
p(0,1) P\(p,'l) B(1,1)
’ .

o-----e--PEEANT )L

P2+ )y

n 2 3 4 5 6 7 8 g9
P 2/3:3/2:2/5 13 2/7 14 2/9 15 ..




2013/8/19

TESOEBRITEELTAE LS

L.
P
5
i

I v AP

s . IUMRETRB I TEA RO 1500
RSOEEOnFENEERH TS !

L a ASEE




2013/8/1

e EILTH

Y HAAAEUBCL D APIZRSE IR BIFYE

RYAB D02/ (BB EELEE 1/ (B FRYBTHYE
(B 2/76%kHLE1/5FHYEY)

2R EHR<

%Eﬁ L=1.422 4=5. L=3 (LRDIL—AIZHIERDHEN D)
LBt d b T L st 1, L Sl — 1, (K 22)

k=2 k=3
2B EDEROD BAMKIZOLTUTFTOSEMRYILD, L, ;5,43 t2= tem=p tiom11
2R+ 1) —ep 1K, U 2KH1) —p 2/ 26+1) _
CoU2Kk+) g (A1), H2KY ~, 144K = 1) — 5 2(dk—1) =, {&k—2) [P t3mg t7=6 1rimp
WM2K+1) =5 148K+1) g 2114k +1) —, 1/(4K)
L.Et.+1 t4=p 18=0 tigmp
Sttt Sttt LSttt LSty — 1, (k22)
to 4=l t8=3 tomq [(REES!
=X H AT~ T TS A I Eob o= o4 S0 o4
EXCELZEMISTCT 5% <L BATHRORR - - - !

 tr=3-floge(n-2)}-2- <n-2>+4

NS NEUMISRLAND1 Ok

i e e e R R e (R LOIMHAZT TR DN, R
&Iz

SEBHEEEI G- KIEHIRZORLES.

XEIFEREFEHIBRE

AYHIZHYNESTEVELT-

BHIA

i DO DOV T W NEE S HODM JEEEE
D=y B R

CHEEHUNLESTEVELE




KBRIFILR EF SR
Tennoji high school
NN E DR
Math of “Old Maid”
W EEZ, ERER
Urakami Masayuki, Sanada Haruhi

Abstract
We calculated the expected value of the number of the beginning card in "Old

Maid". We got some formulas about this problem.

1. B
NNREIZBNT, BBod2h—ROBBIZE2EHRHEZHNS,

234, KHik-#RER
HrrEORD HFDRBE L
WAL S 1 — RER - BB S &80 2 FF 08 g oL fl
© FoEE=nH, 1 DOHFHEOKIE=c0K, EHLOKE=x#
—n=2, n=3, n=4iZBNTITIT7 (RAY—8M) 2=, WD 3
ELELBINERD, ZOFRBEINOMEZEERTE S HONHHHESE 25,

X
S-(-3))
2 n
@1 DOEFHE DK =4 B Goker BS/2W T > FERL), ZNUSMIDERL
—=n=2, n=3, n=4{ZBNTRRV IS5 72&HE, MNszEzROTH., —Hi
AIEMZN ST, FITHERFNZRTAHS, T5&, “DEHDOMEKSIN
EEBINZIZ S,

2x(4n—x)(x* —4nx+8n?—6n+2)
— X R EEHA
(4n—1)(4n—2)(4n—3)
Q@EBDO NS > FIzBWNT
2 A—26 $6.983 3 A—17 #-6.796 4 A—134-6.455 5 A—10 ¥-5.897
—27 #-7.002 —18 #7-6.838 —14 ¥-6.575 —11 #-6.121
5. HEE
HHEITE 0.3 LvEDHAN

BRSNS FHITE > TH — AOERIFRITIEE A E4 Lz

6. F—T7—R
NN E HIRE £



KB FFAL R ESF @ HEFL
Tennoji high school
88 75 e
Magic square
HE ®mA Kii ®m i EH L (EE EHHN S

Inoue Yuta Onishi Rei Tujikawa Yoshiaki Fujiyvama Yoshiki Yoshimura Nobuhiro
Abstract
Magic square is an arrangement of numbers in the shape of a square grid. Thenu
mbers in each row and in each column, and the numbers that run diagonallyin bo
th directions, all add up to the same number..We succeeded making a magic cube
from a plane magic square.
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An equation representing a regular polygon
HEEE EDHgR
Akito Inoue Yuki Higuchi

Abstract

We thought to be expressed by using x,y, and n in the orthogonal coordinates

equations regular polygon. As a result, so we were able to make the equation, we would
like to develop for this.
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The WASAN ~Japanese mathematics in Edo Era~

FikET WEHER BHAHE HLEE XEBEER

Yu Ito HarunaUrano Moena Suzuki Akane Murakami Miho Yonezawa

Abstract

We are interested in the Wasan. It is a kind of mathematics which is said to have
developed in Japan. They can be solved using the knowledge of modern mathematics.
But, there are other solutions using old mathematics from Edo Era. So we use the
book on old mathematical formulae, and solved them in a different way.
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ELFL~F2HALCESR~

OTOKESI~express sounds as functions~

B L AE 2 By s
Akiyama Yuki, Makino Fumiaki

Abstract

When we researched noise control, we found that the original sound vanishes when hit by a
sound of the opposite phase to it. Sounds can be expressed as functions. So we expressed the
sounds as functions and then formed the functions that could express the opposite phase of
them. The functions canceled each other out and the sounds also canceled each other out.
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BE¥X+ s HEERL
Kishigami Saito, Maki Yuji, Kondo Yuki

Abstract

It has been learned that there are many kinds of questions which deal wilh
“a diamond arabesque patlern” . which can be solved in many ways. Some
questions which deal with it have been made.
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Research of Kaleidoscope

Bl Es IR 717> B BE NE B
il By R B
Yuki Kageyama lan Hattori Shuhei Myoko Kenta Murakami
Sugiura Fumiya Matui Yusuke

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.

1. BHY
FHEHEOREBTAOBELEEZRD S,

2. Bik ‘ L
A=+ 2T YAFLOBAE, B10OLDICEH T
THE, nKBORTAOMERLIT. N

ORI 1R® k@
M 1

a
—+hna

an®+36,)=2
2 S

L
T—N—=R Tx—+ 35—+ ATLDEE.
K2DOED2ICEHL. nKGOREAOHEBRL A2k 5.
3. ER
T=N—=RK T4 —=+ 35— XAFLD
n RO HEHOMEKRIT,

9 n
tan(—zi’- +>6,)=

e 1+2(3 sin 248) :
428 . L% ol

tan(92_o+i9k)>tan(%+zgk) DEXF, MLRBIT. RAW,
k=1 k=1

%(% + Z:: cos 2k6)

5. %% - BE
T=N=FK T =+ 25— ZATFAIIBNTOnXRGOoRSAOBEERIZ
RESEDT, INEFSTHRVRZIBZLBIRGEDORkD S A2HEWAT 3,
6. & & Xk
PHARNYY T cFT—FHAN— AT —N+HEHE X
7.¥—D—~RK
F#EHE T—/N—K-«7Jf4—.

111

TJ—TATLh HEA



2322 BWAFHMESFRAR
REROHAR
T R RIS 17> MR R ML &% REH BN Wt BN

1 FAHEEEZBREVZEEZOHEBTAZKRD S,
(1) A=+ 3IF7—+ TATLIZDNT

g, N0

0k 1k 2 R
1 R
0 Ll
2
tan- = =
anz L
2 Rig
80 F+a
tan(7+91>= L
3 K&
0o %‘+2a
tan(?+91+ez)— L
n K%




AT LIZDNT

B OEA=AEEILKL .

1K

acos 26 X :
! B8, !
< \ = ! asin29tan(-2—+61) §
a 1 A ‘ ) - A . ‘
/2
usin 20
o ! v
Xk 2 !
0o
Xl=acosze—asin29tan(7+91)
F /=
2 +X1
Bo 2
tan{—+ 06, | = ———
2 L
O o
X1—Ltan(7+9:)—5
. 0o 0. o
acos 20 — asin20tan ?"’91 = L tan —z—'+91 3
0. . 0. a
Ltan ?+91 + asin 20 tan 7+9| =acosze+i

tan (92—"+91)(L+asin 20)= acos20 +§

o 1
0, ac0529+%‘ I(c°529+7)
ta"(i"*el _[fFaﬂnze——1.+%(ﬁnze)m



K ocos 46 /
ey X1=acosZO—asin29tan(%‘1+91)
O
X1+ X2= acosZB+acos49—(asin29+asin46)tan(—2—+ 91 +92)
0, %+X1+X2
x /- tan(7+91+92)=T

X1+X2=Ltan(9z-°-+61 +ez)—§

2

3]
acos20 + acos40 — (asin 20 + asin40) tan (—o- 5

0
+6, +92)=Ltan(—n-+91 +92)——

Qo
Ltan (—

. . 0o
5 + 0.+ 92) + (asin 20 + a sin 40) tan(—

o
) + 0, +Bz) =acos20+ acos40 + —

2

tan (%-{- 0, + 92)(L + asin20 + asin40)= acos20 + acos40 +§

a 1
acos20 + acos4e+% I<C0829+ cos 40 +—2-)

t 0, +0:
an(2+ * ) L+ asin26 + asin40 1+%(sin29+sin4—9)

O @@LV, nKEDEIZ

+ Y R=1COS ZGk)
tan + Z 0,

1 + — (Zk 1 5in 26k)




Pttt
Kaijo high school
BEEFEATILE F—avigik&y
Consliderations from a certain mathematics’ texthook

BEEY, SRk, BENE, #L72
Kouhei Numata, Yui Nozaki, Naoto Onda, Tatsuyuki Incue

Abstract
We introduce three researches from classes using a new textbook, * Sugaku Katsuyo'.
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Monty Hall problem
Wi BiF WH b

Yoko Kataoka, Hitomi Tomita
Abstract

We use the Monty Hall problem to achieve the highest probability for a correct
answer from among several options. It is advantageous to keep to the first choice
until the last opportunity to select a different option, changing only at the final
opportunity.
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Relations of a programming language and mathematics

BEHT SHLES IMATE MMHF FBNTA

Keisuke Kijima, Ryosuke Horie, Momo Matsumoto, Kanako Rin and lzumi Nakashima

Abstract

To understand relationships between a programming language and mathematics,
we made a “Blockbuster game” using N88BASIC, an easy programming language.
We used inequality to check whether the ball hits a block in the process of making a
Blockbuster game. Therefore, we can understand the relationships.
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“The Study on The Mathematization of Human Sense”

g X W o - KEBHE R BN B4
Kawasumi Toshio, Bannai Eiichi, Kinase Ryo, Fujisaku Satoshi
Abstract
It is known that the human senses are not proportional to actual intensity. We conducted an
experiment and found a formula that expresses the relationship between a person’s estimate of

an object’s weight and the actual weight. Our experiment shows that a person’s sensitivity to
weight decreases as the weight of an object increases.
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The game to answer correctly with a hat

ik

Yumi Matsuzawa

Abstract

Do you know this game? This is a game to answer correctly what color hat are you put on
yore head. | understood that there is a pattern when each person understand color of the hat.
And | think that this game can express in numerical formula. But I'm can't it.
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Diagraming and visualizing some calculations by folding paper

JE o imaEn
Inoue Koushirou

Abstract

About diagraming and visualizing calculation, | want to make them to be more
simple, and to do more various calculations, by folding paper than by square and
compass.
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Make a tool which can draw septagon

e
Kamiya Masaru

Abstract

| learned we can't draw septagon with using only compass and ruler, but we can
make it with folding paper. Then | thought | want to make a tool which can draw
septagon.
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Abstract ‘
We research the sequence which is related to the number of the shortest way. As a result, we found

the interesting rule of difference sequence.
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Game theory on the Roshambo Game ‘Guriko’

FAR F FHEHR EHEE SKRBRN
Kazumasa Aoki, Noriki Ito, Keisuke Nishino, and Ryosuke Wakaki

Abstract
We were interested in (Game Theory. so we thought we tried to apply Game Theory to something
familiar. Then we had an eye on the Roshambo Game “Guriko'. Using Game Theory, we thought we
could find the best strategy on this game. Then we found Nash equilibrium in this game and a change
of the strategy of one when the strategy of the other is changing.
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The research of Pan-Magic Square

~The total number of 5" Pan-Magic Squares led from placing knights ~

AE E—H  BR K NE KR
Shinichiro Tanimoto, Kosuke Nozaki, and Koki Muguruma
Abstract
We have been doing research on “Pan-Magic Square”. Pan-Magic Square is a kind of
magic square in which each sum of a column, a row, a diagonal and a pan-diagonal is equal.
The numbers used in it are from 1 to n®. We researched on the character of Pan-Magic
Square and investigated into the character.
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On r-Stirlingng numbers of second kind
FeRH =i GFE SH ORI
Yuki Mivoshi  Avaka Shibata

Abstract
The r-Stirling numbers of second kind was introduced in [2], which is a certain genelalization of Stirling
numbers of second kind. We obtain congruences mod2 between r-Stirling numbers and Binomial coefficients

by using generating functions.
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Proposition (main result)
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20 otherwise
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(1] A Z. Broder , The r-Stirling numbers. Descrete Math. 49 (3), (1984) 241-259

[2] O-Y CHAN and D. V. Manna, Congruences for Stirling Numbers for the Second Kind, in Gems in Experimented
Mathematics, Contemporary Math, 517, Amer. Math. Soc., (2010)97-111

6%—7—FK
BoMr-AFZ—UU/H ZEFM BRK ARR



¥ b

r-AZ—U 7 TIEGE Pmod2
TOEENREZH 5,

e

2013/8/19

W LA =)

nf8o (ERDiHd) K—n%,

kB (BRI ) FIZANDLED

BEDOEES(nr) 6L
(ZBERAILEID)

POCODOD® @@

Bl

CHE . S AR )
(.72 (C D ‘ﬁ i ,‘:3:

@S (D)= 1m=0)
Sh0=0 (> 0) L g5,

£

Rily

Sink)=0 n< kY F72d,

B b A7 ) T Ao kAL R

O3t LA - l@mt—/msmmﬂ»ﬂv&;@]
[@ R— L DSETO e o] V50> 1A

B

L=, LT,
Sin-1.k-1)

kS{n-1.k) (%

WAy 1) v 7o L,
RE =T ORI R,
SCnky =Sn-1k-D+k5Cn-1, k)
{m>4)
n=kdOEE, 1=14+0
n< kOILE 0=0+0

LdioT, Rl
k= 1 on 2 1OLERRST,

B Y- Ay -0 R

BRI =) TEDEZBICRDEM
EIZ =X DBADOESI(,k)ET S,
(&:1F) B OB F 2 DRI AND,




2013/8/19

N I O R LD AR I TR O S B

@R
S(nk)=0 (n<rEfitk<r)
Sy (k) = 8, (n=171)

Senk) =8 - 1k- 1)+ kS (n— 11
ns>k>r)

R AR LA
o, B TRr-stirlingOFER LD Fokoatbh b

S k) =5, (k) - (r—1)S5._;(n-1,k)

nzrz1

¥EE MR (1] “The r-stirling numbers” ¢> Theoremdd:H3]
A

N e T
OER
#S{a, HoxtL T,
Tuz0 Oy X" & (a, )00 G D,
OF,0a0 X" S5 L0 hp X" bt PO XL T @, =, by
¥ a = b(mod 2)%ka =, b £#<,

&

—fEAL X Rk AR

@iEE nFRHLTD

" = W (k: 124 LoD B 4530

(W=1 &=0

HIOVERIDWAIRD v,
—n+k+1
0 (™)
(i) k= 1006%
) =(N+(T) 0>0
() =-()+(F) (=0

AL D P R A o B

C"(%) = Eino((x"E 0 C, (i )EMNT
MR DL WA,

C*(x) = (1 +2)"




2013/8/1

SN A SR VA VIR W

B Eir-AS— U TR OWHE SR LI
THODTE R EFHILD,

W

RS N =
LyzaSen k) x TRy T (k2r=0)

cIozoSr (k)" =0 (otherwise)

A A

Proposition{main result)

B Fe stiling®rl RIS VTHO PR A
URYAS)

k r
5, (n7) =, (" ) [f’-j :,[f] ) 1) (2 k)

*S5.(n,r)=, 0 (otherwise)

[Proof]

»

X
{§ =rx)() = (r+ 1x}e- (1 = kx)

Lneedp(n k) x" =

8 (151 )
By (T

= fa (‘F":‘;‘;'l) "

5

38

St O WA

BELRKICE > THLB MRS —Y L V#THII- T
HIENF - 2T =Y TETLRED LD R <D,

Ll o n 2kt

A LEE]
Siln.r) 5, (_ T]: [%I) ey

n-x

ERECIR R Wb o PR B GE N (o S
(_ F4Y+ |;|) . (_n,,.,x(.. s[4 -[5)- 1)
n-i n-k

- ()

v !
R L
EN ( I?'!_l.\ ‘)
et Prepasiiionds P AaR it | ] ﬁfé%\
2

B H Sk

{11 A L Sroder, The r-Stirlics custers, Jescrele fath 4303}, (1600 241-259
12} 0-Y CBOV2xdR Y. Waema. Coogruences for 5tirlngNisbers foe the SecondKiad in Cons in Experimated
Matbematics, Ceatexporery Bath, 517, dxer. Malb Soc., OIO§7-1M




2103 WHIZE WHISEREK

Ichikawa senior high school

¥ LOEREEICE!IT 38N

The Number of Regions in the Arrangement of n Line on the Plane

AR k¥ HH IR
Kiuchi Eimi, and Tanaka Taku

Abstract

We consider some problems about an arrangement of n lines on the plane. An
arrangement of n lines in general position (no two lines are parallel and no three
lines meet in a point) on the plane has 1+n+,C; regions. We consider how many
regions are there in every arrangement of n lines on the plane.
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Problem solving using the graph of discrete mathematics

i/ &S5 BT 1 PR iR ST
Ichinose Kousuke Sakaguchi Mineori Wakabavasni Kazuva Horiguchi Erina
Abstract
The gravh of discrete mathematics which gives a meaning to a point and  a line solves a problem.
We tried sohving Reality probiems by the graph.
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Problem solving using The Graph of Discrete Mathematics
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The study of the expression of the graph of y = (—2)* and the graphs become possible to be made
H / #i5L%6
Ichinose Kousuke

Abstract

I tried making a graph of y = (—2)* which is not to learn in the high school. It was a graph to use

Cartesian plane and the Gaussian plane for.
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Distortion of the solid by projection

ES AN RS AR A

Nao Kinoshita, and Issei Moriuchi

Abstract

Our research investigated main projection. If main projection is used, a from will be
distorted and this distortion will change as the solid is moved from place to place. A main
projection of a regular polyhedron was carried out using a camera, and a distorted solid was
recorded. Moreover, it was investigated whether a solid can be specified from its shadow,
and finally whether it could be established from the shadow if the original solid was a sphere.
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Tha function showing the regular polygon inscribed in a unit curcle
Fi<r Btk
Tatsuki Inamori
Abstract
| define a general formula of the function which becomes a graph showing the
side of the regular polygon inscribed in a unit circle. It is, however, only one
equation.
After all, the general formula of the even regular polygon was able to be found.
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The behavior of decimal place of real numbers multiplied by natural number

N R
Kohei Kogai

Abstract
The objective is to prove that the behavior of decimal place of real numbers multiplied by
natural number. It is periodical if the number is a rational number and it is dense if the
number is an irrational number. It is shown by using geometrical proof and analytical proof
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Consideration of the Euler's Theorem for Polyhedra
TN Be hig OF EE ai# BE mA K

Takeuchi Katsumi , Nakatsuka Kokoa , Takahara Ken , Ishii Yushi , and Matsumoto Hiroki

Abstract
We researched about the Euler’s Theorem for Polyhedra. This theorem holds good with
all polyhedrons. We were interested why it was. In this research, we made a original

rule. We use it when we prove this theorem.
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Aota Nanako

Abstract
| think about Doraemon’s four-dimensional Pocket. | consider some conditions

and assumptions about four-dimension. Based on them, | build up some
hypotheses. | consider whether these hypotheses are consistent with Doraemon’s

story.
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Fractals

N MR R
Fjioka Kaori

Abstract
| think about Fractals. Fractals are a figure which has infinite similar figures.
My aim is to make the Fractal. | could make it by using sequence.
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Knight Tour
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Abstract

We are interested in Knight’ s tour problem.
From an arbitrary starting position, move a Knight chess piece around a chess
board visiting all other squares on the board exactly once.
We could discovery property of Knight tour.
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Generation of natural numbers

Wi GRS IRIEEA ek
Haruna Nigo Yumina Sato Yusuke Asai Tkumi Kawakita
)stract
There is a theorem which says that “Whatever four different natural numbers we choose, then we can
me up with 10 as an answer using the four basic math operations.” Using the same rule, we thought that
ere are other answers besides 10 that can be generated. As a result, 3 could be generated using 126

itterns using the same rule.
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Generation of
Natural Numbers

Haruna Nigo Yumina Sato

Yusuke Asai lkumi Kawakita
Okayama Ichinomiya High School

Question

OOG®
= 10

+ — x <= ()

Theorem

If you choose four different natural
numbers, then we can come up with 10
as an answer using the four basic math
operations.
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1+24+3+4 ™
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(4+6)x(2—1)
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Difficult

3478
= 10

Definition

Number that can be generated
from the 126 combinations of
four numbers from 1 to 9 is called
the Galaxy Number.

Hypothesis
others also exist besides 10.

Candidates for the Galaxy Number

12 3 45 6 8
12 15 18 20

3 4 =
5

6789 =

Takes too much
time




Definition

Number that can be generated from
the 15 combina%ur
numbers from (2,5,6,7.8. 9 is called

the Cosmos Number.

™

These combinations are only

15 patterns.
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How to make recurrence formula from the analysis of unicursal skewered dumplings and derangement.
EE OHAE
Shiga Asuka
Abstract
We can make recurrence formula by analysing detailed case .It is available to the questions such

as derangement and catalan number.
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The relationship between food and academic ability, height or obesity based on statistics
JEr B b ST RUNE < SN A
Maika [guchi  Ryosuke Tanaka Mic Tsuchikawa  Sachiyo Yamana
Abstract
We analyzed food and relations with scholastic ability, height, the obesity using statistics. The
correlation coefficient of food and academic ability, height and overweight was calculated using Excel
based on the data according to all prefectures, and a relationship was considered.
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Super-Derangement and its expansion

LA I Y
Matsui Satoshi

Abstract

| discovered that there are 2 types in Derangement and named one of them
Super-Derangement (SD). | tried to find the total number of SD and also | tried to
expand SD into two dimensions. As a consequence, | was able to find the total
number, but | couldn't find that of two-dimensional SD so far.
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