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

AR R AU B Bl SRWL T FRE
Keisuke Kiyama Takuto Senba Miho Shiroyama Shiori Matsushita
Abstract
We want to relieve a problem of congestion in access to a gym in our school by “jutaigaku”. First, we made various
“cell-automaton models”. Next, we counted time, density, the average speed of movement and the number of moving people.
Third, we made graphs of relationships between density and the number of moving people and classified these relationships into
four categories. Then, we counted the number of dots in each category and calculated how largely the dots occupied each
category. Finally, we made a solution of congestion, based on these results.
1. BM
AL TIIEBEEEICEENES - T 2210, BT CRMLTCLEV, £4 - BT ERLZ KIBICBZ TLE I RRICH B,
FIT, BT EHCD L TIREAMIELE S LB X,
2. {r&
TR KR ERE TR IR O PR BRI L7230 A h = X N2> T, AOBOREZ —ELL B2, S EIEH
i, IRMEDOMEIZ S5 &L,
3. A&
QM= ZWRDT, taxioe Nt — b~ hrEBTLEES,
QO bIAREE (SN AN 0H) | FEE (SENOEINZ A2 L0R) | i (SHEXCREHE) 25
HBU, BELREDS T 72D,
QOB AN DIRREZ W « A XRTE - BHE - TNLSD 4 DI L, FETNMCBITDEEEZHET 5,
@FT VR Lz g L ES T KT,
4. EEBRI
=)L FEF T IXI0w AL L, AOTRY v 2 HCEEMAZ 10 v X IR, 2% stay &R,
(701 ] - 27AEFTADL, - HIRZENTOHITET, - 10 vAHTI1 stay
[£712] -10 v AHT2stay - UL ET V2 LRERICT D,
[(£FL3 ] BTN TAD, - BIBNZEWNTNDH, #E L TV DGR D IXETe,
1 EIEESS, BINEWT BTy, - 10 ¥ AH T Istay
[£714] -10vAHT2stay - UL ET L3 LRERICT D,

5. fER1
7))L 1 2 3 4
ASG5E TR t 39 49 31 49

6. EEI

2 stay OFFIZIX 2 = AL TEW D H, it L TADNE t ITEE LRV, T7/L1-3 T, #ifii L T2 E CIRMbIEX D
MAZZELTEDH0 t 1 3EL otz

7. EBI
BIAS 2 =LA BZ2NTWHUIE, BRI 1 720 2 <=2l D, i3 FEER | LEEE,
8. #RI
)L 1 2 3 4
AIGTE TIRZ t 35 45 26 45
9. EEI

SR 1 LIRIAERIT, 2 stay DEFIZIE 2 < AZEF TUIWBH, HHEL TADZMT t ([THELRW, FEBR 1 LbBE 2 v ARIFL CitdeZ T,
tITEMESN- LB 2B, BT V-3, 0-4 TAXLEN AL 7eoT=DIE, 2 v AL THET Z L THEEN/NEL R o272,
10. RERI

RN 2 AL EZENTWAIGE | 2 v A=A 20%, 1| v AETERZ 80%L LT, RNl TARZENWTWDIGE | | v AT =% 50%,
HEERNERZ 50%8 35, MOSIHTER T, DEFEEETD,

11. HRI
)L 1 2 3 4
ANIG5E TIRZ t 36. 4 48 36. 8 53. 3

12, ERI

V-1 EM-3 Tt PEE L7208, 2 ~ AT T AT FBNRMEIT D 2 e o7z, TFT/VIM-2 L4 TiX, 2 ~AZEF72 513 t
N o7z, ZNBIZED, FREBITTICADIY, 2 v RAZETF TASTHFNRELALTES,

18. BNV

FEERIZ 10 AT 1 X10 wRAZ RN THBU, IRIV—/VIEVITHRNTHBUL t Z T 5,

TARFBREL T, 10 AT 10 HHNTHDHU, ZORERNG t=0.5(F), 1 vADKESE 65(cm)EL7Tz,

[ETNVIV-11-RID NE 5 ~ARZETTAD, BINZEWNTOIUIEEET e, - 4stay

[T VIV-2]- AT DO — 24T, WObLMICHTEEEEZ 227 TAD, 10 A3 E2 N OLDOEI TR v % i TH B,

14. #ENV

ETVIV-1t=67 33.5 )  ET/NVIV-2 t=61.6 (30.8 £)

15. ERN

RMEA L SN T2DIC 22T e~ AN %L 1T A S 10 N B ETORBENRRLARD  JRMEIIE Z S BRI 3> CTLE- 72,
16. £&

CRMEEIIZ T AR TE D FIEERET, ANCHERMAEILRT 5,

17. 3&XH
TERRIEAR THEME22 | R E K S KM B i S S B Ie HE T LA — b= b o & - ARl T O FEEL & i DR S  D %22
18. ¥—DJ—F
WS kA — b= bUETIL AZLE OBE O HE EHEE



(2518) MR IHBHEHEERK
Niigata Prefectural Niigata Minami High School
Make 1 O D HL3E
Expansion of MakelO

PrES EEHR gk R L &
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Abstract

We studied in “a question to make n with k natural numbers (1~n-1) and four

fundamental rules of calculation” and searched for nature hidden in this

question and created a new crypt system as a practical use of this question.
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Verification the risk of using smart phone while walking

TR H
Akari GOMI
Abstract
I thought that quantifying the dangers of walking smartphones digitally would lead to prevention of smartphones and
simulated. From the verification, it was found that the dangers of walking smartphones are high. Therefore, we
established the avoidance method based on this data. As a conclusion, in order not to be restricted in motion without

an accident, it turned out that it is a major premise not to use a smartphone while walking.
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Calculation numbers in various positional number system

~NEHTOINDERLED—DEHOTHIBDFHEZDLNT~
~Relationship between presence and absence of 0 in n-ary and multiplication table~

/NI A,
Yuya OGAWA

Abstract

Changing the base of the positional notation has a big influence on the multiplication. We examined whether to
influence how it is. And we researched existence of 0 in the table of multiplication. In conclusion, It turned out
that is important whether n is prime numbers or not.
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TF)OF7HER] & TBERAE4E) HREI BT EROHEBROKRE
Different point in the latus rectum between the Greek mathematical history
and the Book 4 of Pappus' Collection proposition 33
KRg [
Okuma Riku

Abstract

The purpose is to find the differences of the latus rectum between using the Greek
mathematical history and using the concept of Book 4 of Pappus' Collection. The
latus rectum was drawn different methods and different length.

1. BM

INFETHRY U 50 = RIEXIFBEIC B 2 £ 5 o
BLTCEZ, TOWEREL LT, 4EIT - Rihfro@egic
HERH L, BAE, XV 7HsEw) & TR ERE 4
%) fined 33 _nﬂéﬂ“(b\éL , a2 b a—H4 FETHE
XL, fHESRZRDITAZLETHD,

2. Ak

BHAROERNZ DWT TF U o785k, 250N
(HCFERRER 48 ) 8 33 A Mt 5, £ b D@k E
XEAER Y 7 b [Geogebral Z W CTEKIL, b Ol

BOEWERTFTT 5, X 1 Fﬂ?) /7#{%5’31
DM R
3. E®

() o7 Heds ) a2 O3 5 2 & CHHEdTRR %
EX L, 20 0ERBEMHEEDONOE I DA - TR
DTNz, 7o, MEEORR AT & T, —77,
[BPEERRES 4 %) E 33 TIE, BREZHRO 2 FEOE
L LTV,

4. #R
HIVEKLE o0@BROEX TR TR S L
iﬁoto

5. 8EXHE
TE B (1959). ¥ & v MR KT HIRHRA S N
Sefrin—Weis, Heike(2010). Pappus of Alexandria: X2 THERAR 48
Book 4 of the Collection.Springer P146 152 AR 33 O XAt

6. ¥—J—F
XU UM, BUeER, MEEdh#R, @t Geogebra



2016 IR ARAI B EmEER
Tochigi Prefectural Ashikaga High School

SRICETIRERBOBEK

The total number of the shortest course drawn on the solid

Suk BB A
Hyoudou hikaru Kunimasa yuya

Abstract

We had studied how to solve a math problem of the total number of the shortest
courses in a plane when a line was drawn into a lattice form. So we wished to
solve this type of problem combined with a cube.
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Using random numbers to choose students
~BELTENIELOFEGZDOMN? ~
Is it fair?
=HiER AR HEHEBEE BAREX
Mivaji koga, Fujii Takaya, Fujii Ai and Okauti Yuta
Abstract (EF)
When we choose one of 40 students using a scientific function calculator, the probability of the

phenomenon is 1/40. But actually, the probability to be chosen is not fair because one student can
be chosen much more times than other students in one year.
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Consideration of Reuleaux Triangle with numerical expression

Wx K FE #ME KA KB &K B4E
Amiya Hyuga Ito Masaki Ohchi shotaro Fukumoto Ren

Abstract

We studied about “Realeaux Triangle (R.T.).How to draw R.T. is that repeat drawing an
arc from one vertex of an equilateral triangle to the other vertices. Generally speaking,
it requires three of numerical expression so that R.T. emerges.

The aim of this research is to combine the three into one of that.
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Gilbreath’s conjecture

IS
Mamoru FURUKAWA
Abstract
If you line up the prime numbers, in ascending order, and take number's remainder next to
each other in sequence, the figure of Gilbreath's conjecture will be madelfig.1]. Gilbreath said
the first term in each series except the first one seems to be 1. I researched its connection to

the Sierpinski gasket and prime the gaps.
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Research on polyhedron

EH BET- £ Hdn
Mano Akiko Osada Rika
Abstract
I. We considered the result calculated by Euler’s polyhedron theorem and the ratio of regular polygons
gathered at the apex, which is composed of two or more kinds of regular polygons, and the kind and number of
regular polygons gathered at the vertex are the same. Then we actually constructed them.
II. We constructed concave polyhedrons with a fractal structure on regular polyhedrons and considered how
the volume increased.
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Apply Affine Cryptography
AT, B)IHEA
Kazuya Umeki, Taketo Kagawa

Abstract
We are interested in code, so we decided to study affine code, which is one kind of code. In this study, we
mainly studied to strengthen the cryptographic strength from the viewpoint of deciphering the affine code.
We would like to continue studying cryptographic strength of affine code.
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Make a solid case with two rectangles

Mgt PUSEAN  ERRE BERE LEME
Fuse Atsuya ,Hatori Yuto,Tomihari Akiyoshi,Yokoshima Daiki and Tsuchiya Shoma

Abstract

Two long strips of cloth and a zipper, they are the materials of the case. They can be various solids

because we can combine them in various ways. So we wanted to find out  the rules. For that, we

made some models of the case and examined whether there are some rules or not. The rules turned

out to be clear and easy to understand.
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The mystery of %
R E=E A FAREE ORT 2

Nakamura keigo, Kuramoto shintaro, Kinoshita Hiroyuki
Abstract
We researched the nature of cyclic decimal. Cyclic decimal has a lot of
interesting natures, but we focused on what is called “Midy’s theorem”.
In fact, this theorem is deeply related to ring, one of the algebraic structures.

So, we talked about the proof of this theorem and the generalized contents.
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Mystery of Soap Film
EARTEH
Takabayashi Hazuki
Abstract
A soap film will certainly be the smallest area. When I formed it on a installation using two acrylic boards, the
shortest network through Fermat points was created. A pentagon has a network through three Fermat points. I drew
it with geometric software and verified which was the shortest.
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Total number of routes that visit each vertex exactly once in # rows by 3 columns matrix

IR EZE
Shigetaka kinjo

ABSTRACT

When we give 2-dimensional Euclidean space # rows by m columns matrix, we counted number of
routes that visit each vertex exactly once in mX n matrix. In case of #=3, we used squares of
3X 7 matrix given the starting vertex and the ending vertex. Through these examples, we study

Hamiltonian Path Problem.
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Consideration on the apparent distance between poles

R & KEE BN
Motoshi Urushibara  Futo Otsu

Abstract
When riding a vehicle, the distance between objects, such as telephone
poles and street lights, appears to increase or decrease. We called this

distance the apparent distance, and worked out a mathematical formula to
calculate it.
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Abstract
Using sensors which can measure the amount of nitrogen dioxide, humidity, temperature,

and light levels, in my school, in order to conserve energy.
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On the evaluation formulas of Euler's cototient function
RAAE  SORTEE  EIRE CEIRRER BEmIEA  (LneREE
Abstract
Euler’ s totient function o(n) is defined by the number of non—negative integers less than n that are relatively
prime to n for any natural number n. Moreover, Euler’s cototient function cog(n) is defined by n—g(n). Ve
consider some equation including Euler’ s cototient function. In that case, the evaluation formulas of Euler’s

cototient function play an important role.
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The influence of an entrant and departures ratio on a population of Japan

FHE IR AT
Maki Fujii

Abstract

I studied a population decline of Japan using least squares method. I compared the value of the estimated
population using the high mathematics model with the value performed by a deduction of an entrant and
departures ratio based on Cohort factor method. And I considered an influence which an entrant and

departures ratio give to the estimate of the population.
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Abstract
Any sequence can be expressed as series in a certain way. Sometimes its coefficient has
correspondence with Maclaurin expansion. In that case, you can obtain an interesting

equation.
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Steiner point and semi-regular tetradodecahedral of Kelvin

T
Haruki Takeda

Abstract

There are some solids which can fill square block. It used to be said that

semi-regular tetradodecahedral of Kelvin can fill square block most efficiently.

T wanted to research semi—regular tetradodecahedral of Kelvin’ s filling rate
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PCA principal component of analysis in Analyzing Sports Data
~FIFA U—/ K& v 7 2014 O BARFRFORHIIFE> T~
NEF BLE FH EE =R R4
Hiroki Ono, Mizuki Hirata, and Nana Misaki

Abstract

We started our data-based study in order to find problems about selecting Japanese internationals.
To find the difference between players on the national team and Division 1 players, we used principal
component analysis and compared players on a position basis. Therefore we could suggest new players.
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PCA principal component of analysis in Analyzing Sports Data
~Reinforcement Points for each team to Win by Data Analysis~
Ria #E % RE R £ 58 327
Ohnishi Yuki, Taki Kanon, Takeyasu Mio, and Yoshida Rinako
Abstract
The purpose of this study is to determine the effectiveness of data analysis. PCA is used and the

data from 2015 and 2016 of NPB was analyzed for our study.it clarified the reinforcement points of
each team and the effectiveness of the data analysis.
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The Property of star-shaped regular “n”’-pointed polygons
MO #3) - Bl K
Shuto Maseguchi, Daigo Watanabe
Abstract
We were interested in common figures such as the pentagram and the hexagram. We began our research to

find out what kind of properties appear in generalized star-shaped regular “n”’-pointed polygons. As a result,

we can prove several theorems concerning them.
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How to Draw a Regular Heptadecagon

e P

Kento Takano

< Abstract >
Study about regular polygons that are able to draw by only using ruler and compass and try to
draw a regular pentagon and a regular heptadecagon.
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Abstract
When we use shapes to think about probability , we test the relationships between probability and
shapes.
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On Creating and Generalizing Three Connected Circles by Using Fairy Sequence
miL £ R ¥
Shun Takayama Jayson Hao
Abstract

We discovered a way to create Ford circles unexpectedly when we were finding
a way to explain Fairy Sequence by graphs for our club journal. That made us think

about how to proof the graph is correct, and how Fairy Sequence is related to Ford
circles.
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Nature with Math—#.7= 5 & KGO BB —

Nature with Math —Relations with us and the sun—

A7 s EEFIF THAKKH
IIJIMA Minami, KAZAMA Riko, SIMIZU Azuki

Abstract

The arears where we live in Nagano Prefecture are surrounded by a lot of mountains. We tried to
measure the height of the nearest mountain with mathematics. We calculated the height of the mountain
using a trigonometrical function. When we calculated it, we used the difference between the estimated
time of sunrise at a certain point at sea land (Om above sea level) and the actual sunrise time above the
mountain. Finally we compared the calculated value with that of the actual the height of the mountain,
and considered whether we would derive an accurate value.
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Prefix Reversal

BB HAREE
YASHIRO Jura, AOKI Manami

Abstract

Prefix Reversal is an operation that whatever the number on the top card is, count down that

many in the deck and turn the whole block over on top of the remaining cards. As we repeated
this operation, we research in the relation between any permutation and the number of times we
operated.
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1 :Linda Morales and I. Hal Sudborough, A Quadratic Lower Bound for Reverse Card Shuffle,
preprint
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Reversal, Discrete Mathematics 27(1979), 47-57
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HORFRHEEMFHRA
Gaussian Primes and Geometric View

EHER
SHIMADA Keisuke
Abstract
A Gaussian integer a = a + bi(a,b € Z) is represented as the product of Gaussian primes.
Then, Gaussian primes is plotted on the complex plane, a polygon is formed by connecting

them. We research the properties of it.
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HEWNLBRRESFE~EBRESFEICKYEI ShIBRUDOLE~
HB T RERE et AN REPIERL
Abstract
In 2016, The Public Office Election Law was revised, and the voting age was lowered to 18.
Also, the method of distributing the seats of the House of Representatives elections has been discussed
in the Diet.
1. B®
MRS 18 KI5 & NI b, HTIZRoTmRETH H08, £D 9 HEST bifkim S LTV DRl
ke RS ETHRA SN TV LR/ T AL i 2 2 & T, BANARRINEL Y TiEE B4 LI,
2. Ak
NINECHA, TR P bRl T o= R INEEK D 5 O DSy T A RO B
THERT 5,
O ANAIZHBILIZb D &> TN D,
@ T INRTNRT Ry 7 AT BRI,
@ —HOBEE/NELTHIENRTE DD,
72, WIS OBMAEVIE, Vi =2xA &L, @HOAAP ANS R A)
3. MR
S A M - AN P S

JEAEX HIHEZHP, V; HAEDOTH | &/I7% | Hum. | Low. | D’Hon. | Dea. | Rep.
Koy 394,921 | 17.16 13 14 17 17 19 17 12
BIF 99,766 | 4.34 5 5 4 4 5 4 4
HEE 70,203 | 3.05 3 4 3 3 3 3 3
H 57,330 | 2.49 3 3 3 2 2 2 2
PedE 64,428 |  2.80 3 3 3 3 3 3 3
FIFF 34,474 | 1.50 2 2 2 2 1 2 2
H 16,542 | 0.72 1 2 1 1 0 1 1
rH 20,356 | 0.88 1 1 1 1 1 1 1
XA 19,851 | 0.86 1 1 1 1 1 1 1
FrEE 26,084 | 1.13 1 1 1 1 1 1 2
FiE 49,001 | 2.13 3 2 2 2 2 2 2
B1E K 32,876 | 1.43 2 2 1 2 1 2 2
F AT 29,667 | 1.29 2 1 1 1 1 1 2
E - B 27,845 | 1.21 1 1 1 1 1 1 2
A H 23,622 | 1.03 1 1 1 1 1 1 2
PEE - LE 22,653 | 0.98 1 1 1 1 1 1 2
aEk 989,619 43 43 43 43 43 43 43 43
—E DR 1.000 1.860 1.805 | 1.987 | 1.805 1.805 | 2.906
4. ¥R

s NAH, T INRRT Ry 7 A0, —FEOKEZEBRT 5L, BRRNRERRE Y TEX. 700X
FHR, FTa—r D 2oL o0,

- Ry R R REBUNEEX O TR, AARBIE 2o TELT, —EHoKELRELL 2V, SEO
BAUZIZA > TV RD o7z,



ey

2805 S EHINAEALE S
Saitama Municipal Omiya Kita High School

7N E DRSS
Mathematical consideration of old maid
HY AT SR
Masuda Koki Moriya Kosuke

Abstract
To find the probability of winning of players who do not have a joker in the first round.
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WHREOBEREE?~HTF)—hIhbhTFHOA FA~
A research of a straight line on the earth —with a catenary-

=RE RB/INIBE KER#
Jun Takahashi Rumi Hasegawa Tomoya Mizusawa

Abstract

We consider the problem that a difference between a "straight” line and a
mathematical straight line and assume that a catenary in a stationary state can be
pulled with the infinitely large force, and a catenary shows how the limit equation
changes. Also we could draw graphs of curves on the spherical surface.
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NI —V R OBEHEEIZ DT
Mathmatical discussion on pattern formation

ISR HPRE EREE
Sakurai KOUKI, Tanaka TATSUHIRO, Hamada YUKA
Abstract
There exists a form with self-similarity called fractal in nature. Bacterial colonies form
shapes called DLA patterns and Eden patterns depending on physical conditions. We
performed a simulation of colony formation by computer, and show that transition of

fractal dimension from changing of adhesion rate is the logistic equation.
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TRBIG DEUFHIE LT OV T
Mathematical discussion on Fluid phenomenon

FAHEE  SFMEE
Ishii Yuka, Terakado lon
Abstract
If liquid drop collides with surface of liquid, crown-like structure is formed. Milk crown
is famous one. When liquid drop collides with surface of deep liquid, crown-like
structure becomes dome. We confirmed that the height of dome reaches peak with time.

This study is result of regression analysis of the height of dome with logistic curve.
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Origami Crane Made into the Various Shapes and Change of Form

MR BEEA

Hosonuma Riku

Abstract

Generally, origami cranes are made into paper in the form of a square. However I
thought how to fold origami cranes from the various shapes of paper. And I discover
regularity in the change of origami cranes in the form of a case of changing the shapes of

the paper.
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EMAFROHIZH DR KRDEMOIE N fATE
The Relationship of Polygons Within Polygons

JI3E Fofsf
Kawabe Kazuki

Abstract
Find out the area of regular polygons whose side length is a ¢cm using the cosine
formula rule. Make the other regular polygon within that regular polygons but do

not use same shape. Find out the length and area of inscribed polygon substituting

the length of the inscribed polygon.
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b DMK D AR 1 A T Tl D DIZHLEIR TR OR/IMER L DI5ikE
The Way to See all of An Object
WooE—
Hori Ryuichi

Abstract
During traveling or eating dinner with friends, some photos are often taken. The photo shows the
front of the objects but not the back of them. Most objects have complex shapes, so it is impossible
to see all of any object by taking two photos from the front and back. There are countless shapes,
so it is impossible to research it about all kinds of objects, but many kinds of objects are made of
some simple ones, for example, balls, columns, and cubes.
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Graphic Animation

RRE HRTFRH

Soichiro Morishita
Abstract
I made pictures or animations with GRAPES, which is useful to make a mathematical graph.
I made animations such as pendulum, juggling, Pikachu, and football juggling.

It is interesting to capture visually and I try to understand the world.
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~ A reasonable definition of number on Riemann surface~

R

Shingo Fujiwara

Abstract
Although the Riemann surface has good definition, its usage is undeniable, so [ attempted to define the
number on the Riemann surface and its operation newly. As a result, it created new laws and so, and it

enabled us to calculate several complex multivalued functions.
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Exponentiation On the Complex Plane
B ME AR FHIA BRI AR
Ozeki Kohei, Kobayashi Riku, Hasegawa Shoya
Abstract
The complex plane has different features from normal one. We wondered how points, straight lines, and
curves move on the complex plane when they are raised to the power. Our research is things about it.
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The Cycloid Curve Of Ellipse
T Rk R AL
Igami Kenta , Ishiguro Shogo
Abstract
We know the cycloid curve. We want to verify the trajectory when we change circle into ellipse. If

we know the parametric representation of the cycloid curve of ellipse, we verify the trajectory of it.
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Semi-regular polyhedron in three-dimensional space and the expansion in
four-dimensional space

N BAEES Lk H AP
Hayato Kurashita, Tomoya Sirasuka, Shun Yamaguchi, and Kai Yoshida

Abstract

We formed all kinds of semi-regular polyhedron, focusing on the polygons around each
vertexes. We confirmed there are 13 kinds of semi-regular polyhedron. Then, we
expand the concept of semi-regular polyhedron to four-dimensional space. We found

some kinds of semi-regular polytope by cutting each vertexes of regular polytopes.
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Convert two-dimensions into three—-dimensions

EB BE
Haruka Sato

Abstract
This research is to make mathematical formulas for volume by applying Pic’s theorem.

1. BW
BKRIADOEHTEEEZERDOONDIEYIVDOEEND D, ChEISRTIZHIEL CIIKOEREERTF
ADEHTRODBIREILITDH LT,

2. A&
PC VY 7k lgrapes] #FEWELE, AT, BLIZOTTHRFADEREHZ D, BHA-EDE MK
L. IEO—IDESHhOBRFABERADIREILT. BEOEKRBERDOIARIZDORIT S,

3.
V KRR
i BRSO R

11
Vit _tpg
', A e

b & LT RO

4., ER
MERDOEEEEZLEZIZLEICHESDTLBDIHDINESHBROTENEEET HOICEKEEANIN S
fzo BT B, HETERFRAEFEVVERBIEIROOND EEZ D,

5. #Ww
BRFREMALT, AARPEFROEEEIROONDEND MO 1=,

6. SEXE
MgeMPOESR 705 HFEOAIE  FEF : LEW R R BAR R
BTN DHZ 285 FE MESd, @)IBEF  HR . BAR R

7. ®—7—F
¥ REE Ev/rOEE



(2429) REBERZAERERAEEEER
TOKAI UNIVERSITY TAKANAWADAI SENIOR HIGH SCHOOL
FNDIER
The true character of NAGARE

WA 55

Yamamoto Masaya

Abstract
This research examined probability bias. This bias is called NAGARE.
| want to know the true character of NAGARE.

1. BW
RN EHENSBIZRARBRWMVMEY OFEZLERT I LHICHEREFALEZRRZ,
ErIdXY—2E2ANTiTo 1=,

2. Bk

155 0NFENEONEKEEYITY—VRTEYE., HTEEHFON, B0, TH%
Ot LTEEL, ERATEHTELFEZIHIRBEYITY—VIZRLTH0E, EBEBTIHHT
EEEERELTS OEDKRIIEREITo 1=,

3. &R
RER A

0000000000000 00000000Cee0
000000000 000000 00000000000

=B B

000000000000 0000000000000
0000000000000 000000000

4. ER
EERA RUDKELHAONBEDHH 1=,
=E&B RUBBHFYADNENDTI=,

5. f&
ERARBREERT ZOERAEH LEVEHRY NRELCT VDL, RHEDEDOHERLAEE2 5
D1 DEHFRMNTERL,

ERBRIEZRSABVEHHIICHEKAHICCCRY, RYMNEEITCWVA, TOEROEHICEL
Y, RERTVEKEFRATED,

6. ¥—J—F
wn mY X PR



2714 SR INTRIR NS TR
Hyogo Prefectural Amagasaki Oda High School

IEAfex00 ~FRYAZ/~

Square X oo ~polyomino~

FEANGYN
Kenta Tanaka
Abstract
Our research hints at how to solve an unsolved problem in mathematics. Ve wanted to find a formula that can count the
types of polyomino combinations. V\e contrived two ways. One way is to count the types of polyomino combinations by

using points and lines. The second way is to find the regularity of increase in types of polyomino combinations with Excel.

Based on the results of these methods, we derived a formula that can count types of polyomino combinations. Therefore,
we were able to find the regularity of increasing types and a formula to count the types of combinations. These results can
help to find amore accurate formula that can count the types of polyomino combinations in further research.
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4 Dimensional Crystal

H 38 Y B

Hiroaki Tanabe

Abstract
I researched how to display 4D figures. In the research, I sliced a IEF@{K in a
large number of 3D ones. And with connecting them, I made movies. Through these

process, I succeeded in showing all of sliced one 2 functions of “time.
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BEHIICLDH—KRIBEELEERBARICONT
A new way to get the general terms of some progressions and formula of expansion
using progressions of differences

Bt —i
Kazuki Arai
Abstracts
| invented a new way to get the general terms of some progressions. It uses multiplex
progressions of differences. | named it “difference expansion” and researching its merits.
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N A DEE DRI
The mystery of the Tower of Hanoi

AINFEHER il EAEE BEDE—
Konishi Yuta, Kanetaka Haruki, Yoshimura Riku and Yokomae Koichi

Abstract

We approached the mystery of the Tower of Hanoi when it has four poles. And we succeeded in
discovering its rule. However, we were not able to find a formula which leads the smallest number of
the moves. Instead, we happened to solve the number by another way.
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The definition of the perfect numbers with 3 as a base. ~Towards generalizing~

FE)Z N IN
Yuto Ishitoko
Abstract.
The definition of the perfect numbers with 3 as a base is known. In this paper, we try to obtain

a condition that is equivalent to the definition of the perfect numbers with 3 as a base.
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Examination of CUBIC PUZZLE ~to require God’s Number~
RERE WERXE WHEE
Taichi Matsutomi, Kaito Nishimura
Abstract
We have studied about Rubik’s Cube. And we want to prove that Rubik’s Cube can
be solved within 20 times moves in any cases.
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How many times disks move between each pair of pegs in the Tower of Hanoi

SemBR, dWEsE, PIRH, e
Shibata Masaomi, Kitagawa Keito, Nishiyama Daiki, and Hori Yoshito

Abstract
Tower of Hanoi is a kind of mathematical game. The purpose of this study is to get the number of
disks’ moves from one peg to another peg. There are 6 directions of disks’ moves ; peg 1 to 2, 2 to

1, 2to3, 3to2, 3tol, and 1to3. We calculated the number of moves in all these directions.
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The shape of the tetrahedron where the orthogonal projection of the vertices become five centers of a triangle

fH 2, EH ER
Hosoi Seiya, Shibata Masaomi

Abstract

In the entrance examination of Kyoto University in 2016, it was asked to prove that the tetrahedron becomes a
regular tetrahedron when the foot of the perpendicular drawn down from the three vertices becomes the centroid
or the circumcenter of the facing triangle. We generalize this problem, and decide the presence and shape of a

tetrahedron such that the foot of the perpendicular from each vertex becomes one of five centers of a triangle.
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The existence possibility of the constrained infinite Clan-sequence

TTNFEZIT & T FFK KR
TAKEUCHI Ryunosuke = MORISHITA Wataru MOCHINAGA Daizo

Consider the sequence such that difference between any of two terms equals the greatest common factor between
them. For example, {6, 8, 9, 12} satisfies the condition. We named it as the Clan-sequence. It is easy to show that there
are Clan-sequences with infinite number of terms. However, let al be an odd number, then the existence possibility of

infinite Clan-sequence becomes non-trivial. We try to find the infinite Clan-sequence under some ad hoc constraints.
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The Area of the Regular Tetrahedron’s Minimal Surface

B KW, FH Zf
Ibuki Sato, Misa Hirata
Abstract

We studied the minimal surface of the regular tetrahedron. We proved that when we put the regular tetrahedron into
soapy water, the area of soap surfaces made inside of the regular tetrahedron (We call this S) is smaller than its surface
area. From this, we changed the length of edges on the base. We found that this change doesn’t affect the position of
the intersection point of S, which means S is the regular tetrahedron is minimal surface area, so we tried to prove this

in a mathematical way.
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£ - 9999=—1 ZH<HT
The calculation of 10-adic norm

HH KR
YOSHIDA Haruka
Abstract
1=0.9999--- is famous and familiar to us. Otherwise, ---9999=-1 is
insane and it seems so ridiculous. But, we present the latter equation
is right in special new number system.
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Scale Problem
BE BH EA M ER
Okumura Toyoda Yoshimoto Hayashi Shinohara
Abstract

We wanted to find the forgery in coins by using a scale. If we have some coins, we look for the

fewest uses of the scale to find the forgery. We tried to get the answer by the general expression.

1.HH

RKBEZAE > THREOHFNLEY 1 Z RO T &0 ) fEICEN T, m ORI E R KfE %
fESEH n B2 E — L2 RD 5,
2.0715

DB I N30 o TR WEE %2, @ENEWATREME SV ATREEMEIC 7 L — 7 27 TE T D

e &) TROWERIZAT TEX, 1 HOKORIEEZRD, thz A TE=(2ED . —
Az ED, T baBbE T, BEDO—KAZRD D,

3.5

ASEHAWZHETIE, n B TEDZ RO MY 5 K08 k #K1T

B OE I B> TR WD T )L—T 51 TE TORWEAT k=1+3 ) 31
B O E I B> TR WD T )L—T 51 TE TV AEEIT k=1+23 1) 31
Lot

4,553

B DEE NS0 > TWDHEEITk=3"TH 2D THMOE S NS NHRWEAIT k=32 L2 5
TR UENEIC ERROGE ST OFIE3Y2 1272 5) 5 B0 51k TIILE IR A O N %< 7203
Tl ZNE 0 bR oz, bo b ARKMEE S B D ienHiERHE, kITKREL D
b L,

5. i

B DE I D373 > TOIRWIEEIT k=3""2 + 3771 (n MEH DK, 3772 + 3" 1+1(n B EE D)
Epole, mMBOLEDOnENT, niZnlEnZRALLEDTm 2k ZENTE S n D,

6.%—"7— K
KIF ABE 73] XA



(REBRAL) KBRS 5 i A 524K
TPNT. AOVHE!
SEYAKATE, HERONSUU !

R A& R B, KRS —, FREOE, &3 MRS, BB B4R, R FE:,
I BRF, PPN A, ET BRE, BEL B, AR SRS, IUE YRS, BOLD LB, BR
Abstract

We studied Heron numbers.A Heronian triangle is a triangle whose side lengths and surface area
are all integers.In addition, the combination of the lengths of the three sides which can make a
Heronian triangle is called a Heron number. We found Heron numbers using Heron’s formula and
Pythagorean triangles,and researched their characteristics and properties.
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Abstract
We studied to create 6th—order perfect magic cube whose sum of each rows, columns and diagonals
are all 666. First, we studied how to create magic square. And we studied magic cube. We named
a method which is used to create magic square, ° ‘A B method’ ~ . We have two future aims.
First one is to create ‘ ‘A B, C method’ ° which is developed from A4, B method for magic cube.

Second one is to make of 6th—order perfect magic cube as constant sum is 666.
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Collatz problem and its application
H B BEOR EWE ORE BE BA&
Youichi Furukawa  Yuna Hayata  Ayaka Ueda  Yuki Tanizawa
Abstract

Collatz problem is an unresolved issue advocated by Germany mathematician Lother Collatz. We are
interested in what we have not proved yet though it is simple arithmetic operation. We tried to prove
Collatz problem from the number obtained in the operation process.
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Orthocenters of triangles and trochoids

e Bt
FURUMIYA, Masanori

Abstract

A triangle AoBoCo is inscribed in a circle. We can make a new triangle with vertices
A1, B, Cy, the intersections of the perpendiculars and the circle. By repeating this
process, we obtain triangles A.B.Cx. | will consider the loci of orthocenters of these
triangles and show that these loci are hypotrochoids.
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Abstract
Sometimes, math especially figure tricks us, but we usually take interest in the figure.

Because we want to know why we were tricked by that. Of course ,so I do.
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Buffon’s needle

REE K ELE
Ryojiro Otsubo

Abstract

Buffon’s needle problem is well known nowadays, provided that it deals with parallel straight lines.
However, in this study, I sought the answer to the question, “What will happen if we try to deal with this

problem which includes not parallel straight lines but concentric circles?”.
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Abstract

The number 1 can be represented by the sum of unit fraction with semiprime as the

denominator. I researched how much the largest denominator of the unit fraction would be

reduced.
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Chinese Ring
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Abstract
We became interested in a kind of puzzle rings called "Chinese Ring". And we
successfully generalized the ways to take off with the smallest number of moves.
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Abstract

I find the probability that winning rate and blackjack of the blackjack happen
using the counting method. I understood that the incidence of blackjack was
proportional to the increase and decrease of the positive value. Ican raise

winning rate by deriving the probability of a card making a hit from a positive
value next.
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Relationship between Roughness and Emissivity
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Name Yuto Nakagawa, Ryousuke Nakajima, Sota Fujimoto, Yuma Muto, Luc Khai Hai, Reina Syu

Abstract
Height of emissivity mainly depends on kinds of objects, temperature and surface roughness. But, it
is impossible to extrapolate emissivity from them in theoretical ways. That is why we tried to find a
relationship between roughness and emissivity. And we used the fractal dimension for an index of
roughness because we thought it enables us to evaluate the uniformity of the surface roughness.
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[1] http://www. tech—jam. com/top_images/item/tj-200/tj-200_housya. html, 2017/2/6
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Study on four-dimensional space by dimensional extension of Pascal's triangle

a5 EiE, TIL B

Tomoki Aiba, Kei Hirayama

Abstract
Using the relation between Pascal's triangle and the multinomial theorem, we were able to
know four-dimensional properties which we can’t recognize.
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Fractal

MR ZHEK BasfEAN  KiEseR

IR

Yuma, M., Ryota, M., Kento,H., Ryota,O.,

Fractal is a concept of geometry introduced by French mathematician Benoit Mandelbrot.
A part of a figure of a fractal and its whole are self-similar.

We made a ‘7 TAIGA set °° based on the Mandelbrot set which is one of the fractals
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A Study of Determination Methods of Multiples

Rk R BE HEF £A & AR #BME TFRESEH
[to rei, Terumi Mako, Motizuki Riku, Nagamoto yuki and Hiraoka Motoya

Abstract

()]

4.
ON

5.

We studied the determination method of multiples of all integers. As a result,
We found a few determination methods, and we considered the nature of multiples.

But we need a slightly more strict law.
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Fibonacci’s sequence in the natural world

A Bl iR ER
Maki Nakamura and Airi Yamamoto
Abstract
We are interested in Fibonacci’'s sequence and examine where those sequence
are. As aresult, we have found that Fibonacci’s sequence are natural world.
We examined with diverse plants.
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Simulation to search for victims effectively by drone
MILAE =@kad BERMS SEEA
Akiyama Kuon  Endo Takuto = Kunimoto Yoshiki Shigaki Riku
Abstract

When disasters stroke, Japan Self-Defense Forces would search for the victims. Our purpose is to
make it effective (high in detection rate) by using drones. To do this we carried out some
simulations to analyze which algorithm is the best.
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Cubic Surface-sliding Puzzle = Cubic Inside-sliding Puzzle

EZILFA-RK &EHE
SUGIYAMA Shodai TAKADA Ryu
Abstract

We invented Cubic Surface-sliding Puzzle and Cubic Inside-sliding Puzzle. Then we
researched whether these two puzzles have the impossible position to solve or not.
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Title Factorizations and Figures
Hw AR
FUJII Moe BAN Yuma

Abstract

There is a method to explain factorizations with figures such as squares, cubes, and cuboids.
For example, we can regard x? as the square which areais x X x, and we can regard x3 as
the cubic which volume is x X x X x, because we can regard x as the length of the square
or the cubic. There are some patterns in these methods which many people know. For
example,x? + (a + b)x + ab = (x + a)(x + b),a® + 3a?b + 3ab? + b% = (a + b)3, and so on.
However, there are other formulas or equations which are not known to people, so we
studied them. This time we studied two equations which were developed by a® + b3 =
(a+b)(a?—ab +b?) and a® — b3 = (a — b)(a® + ab + b?) to explain factorizations with
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The Rules of Square Calculation

TR EE AN IR SCHY
Hayasaki Shinji Koyama Yuma Shiraki Humiaki
Abstract
We are learning mathematic in Japan. However the present mathematic was imported from the
west in Meiji period. But , There were original math culture in Japan until the end of Edo period. It
is “WASAN”. Then we make a study of “WASAN*,
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