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an+1 D FEK
Primes of the form an+1

Abstract

We can show that there are infinite number of prime numbers of the form 3n+1 by using
a polynomial m>+m+1. Based on this idea, we try to find out that we can prove infinity of
them of other forms in the same way. As a result, we proved that there are infinite number
of them of the form an+1 by using a polynomial m® +m? 2+ ---+m+1, where a is a prime.
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Three-dimensional linear independence in three-dimensional space
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Shadows cast by fractal figures

When the fractal figure is a plane figure or a space figure, compare the shadows that are formed on the plane when
the entire figure is illuminated, find a relationship. In addition, what has been put into practical use is a

combination of solids such as the Sierpinski tetrahedron, and we will consider why it is put into practical use.
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Three Terms Type of Square Number Pair

Abstract

Square number pair is a pair of A and B both of which are square numbers, and which have a rule that
A+ B and A — B are square numbers. Then I defined “three terms type of square number pair” as a pair
of A and B both of which are square numbers, and which have a rule that A+ B + AB and A —B + AB
are square numbers. It turned out that (a?,4a*) and (1,b2) are true of it. ( b, =2:pp " qn »

Pns1=Pn+tdn» Qne1=2Pn+qn, pP1=1, q=1)
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Pandiagonal Piled Latin Square

Abstract

Pandiagonal Latin square is the square which has different number on each row and each
pandiagonal. Piled Latin square is the square which is piled two Latin squares. | studied how to
arrange Pandiagonal Piled Latin square, then it can be made from Pandiagonal square.
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Expectation of the brightest direction on the celestial sphere
Increasing efficiency of solar power generation using machine learning

Abstract

I studied a method of predicting the position of the sun from a fixed illuminance sensor value.
A mathematical formula for predicting the brightness in a certain direction on the celestial
sphere is introduced, and its accuracy is confirmed by experiments. I confirmed that we can
solve for the sun by substituting the sensor values into the equation.
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How to win 10puzzle ~The game of making 10 by the numbers of license plate ~
Abstract
In order to win 10puzzle, a game of making 10 with four arithmetic operations by four-digit
numbers, I classified the solution of this puzzle. Then I researched the proportion of
particular solution’s appearance. Finally, I made a flow chart of 10 puzzle solution.
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On Applications of Probability to Impartial Games

Abstract

Impartial games, such as “Nim”, are known for its non-randomness, with a winning
strategy for one of the players. In this research, we searched for properties of Nim
with probability applied in a particular way, by looking at its behavior.
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Markov Algorithm TOEXDM S
Differential with Markov Algorithm

Abstract

Markov algorithm is a string rewriting system that uses grammar-like rules to
operate on strings of symbols. We can find the derivative function by using Markov
Algorithm.
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Consideration of geometric section in N-dimension Pascal’s triangle

Abstract
I researched Pascal’s triangle by applying its features to N-dimension, and sequences which appear on
cross sections by parallel N-1-dimension figures in ND (N-dimension) Pascal’s triangle. I found some

common rules among these ND triangles.
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The Quantitative Analysis of Light Novels

Abstract
Light novels are defined as novels in Japanese dictionaries for youth, but the border is
vague between novels and /ight novels. | researched their differences quantitatively by

comparing their proportion of their dialogs and the other sentences.
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The study of 8-puzzle

Abstract

We tried to research the progress moving of 8 Puzzle from a mathematic perspective. About 8
Puzzle, many of the earlier studies have relied on programming and large amounts of calculations.
But we were able to find the characteristics of 8 Puzzle, and showed the proportion of “possible
positions” and “impossible position” is one-to-one using a new method.
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Unsolved Constants and Limits ~the formula of the Riemann zeta function~

Abstract
In this study, special values of the Riemann zeta function, for which concise values are not
yet known, was investigated using the method of exhaustion. As a result, although direct
values were not obtained, | could find an expression that expresses the limit using them.
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A EBYRIET HEZDFEXDREICONT

About the solution of the equation when the circle and the parabola tangent.

Abstract

| was interested in about what formula could be used to express the condition
when a circle and a parabola tangent. As a result of the research, | found that the
invisible hyperbola and another parabola are hidden , and knew it is important to
confirm the range of the answer given by the discriminant.
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Properties of Perfect Numbers and their Proof

Abstract

It is a number whose positive number divisors sum to twice itself. For
example, 6 and 28. In the case of 6, the divisors of 6 are 1, 2. 3. and 6.
The sum is 12. All perfect numbers have these properties. We will find the

rules and proof for perfect numbers.
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Series expression of periodic function and its applications

Abstract

An important element of analysis: Series expression, | research new type expressions
different from Taylor series and Fourier series. Besides, | explore and consider the relation
to the Riemann zeta function and its application to definite integrations without primary
solutions.
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ADDREEEUCAVEAITIEETREN ?
Is it possible to draw a Venn diagram which contains more than four sets.

Abstract
The Venn diagram, well known in set theory, can process up to 3 sets. On the
other hands, even if you draw 4 circles on a plane, you cannot divide them into
16 areas. This means that Venn diagrams cannot process more than 4 sets. So,
we consider the extended Venn diagram, in which we use closed curves instead
of circles. How many sets can an extended Venn diagram process?
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The relation between polyhedrons and their nets about one-stroke writing

Abstract
We tried whether it is possible to write with one stroke on a regular polyhedrons
and their net. As a result, we found that the relation between regular polyhedrons
and their net about one-stroke writing can be seen.
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Extension of the Game “MAKE10”, the 4" Stage

Abstract

| have tried to extent the MAKE10 game. In this time, | thought up to play the game
in hexadecimal notation. | decided to call this the MAKE10@16) game, and tried to
make sure whether it is possible to play the MAKE106) game like the original
MAKE10 game.
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Effective Transport System Planning for Natural Disasters

\

Abstract

The transportation route become unusable and the distribution was disrupted when
disasters occur. We made transport system that is effective for disasters and considered it.
In this study, we set a field which each route has cost, and examine the trend with the
inequality.
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Abstract

In the NBA, statistics are released as numerical data. This study aims to find the stats related

to winning and losing factors, and develop an equation to formulate the team's overall ability.
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2 Milwaukee Bucks | 160.0819 | 162.2027 2 Toronto Raptors 157.701 | 160.2752
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4 Boston Celtics 163.3293 | 160.7837 4 Boston Celtics 163.3293 | 160.7837
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6 Orlando Magic 150.8115 | 147.2401 6 Brooklyn Nets 148.2894 | 145.9011
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Abstract
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OTEMAE Senior High School
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A bridge between Pascal’s triangle and Pythagorean triple

One of our teammates discovered a new formula. We studied this formula and d

ivided it into 2 topics. One is Pascal’s triangle and the other is

Pythagorean triple.
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The Exploration of Repeating Decimal

Abstract
We studied about repeating decimal. We made four hypotheses.

Three of them were proved, but the first hypotheses has yet to be proved.
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To extend pizza theorem

Abstract
In the pizza theorem, we can divide a pizza in half after we cut it once. Our purpose is to prove that we can
cut a pizza into any natural numbers. And another purpose is to prove that we can cut it into any natural

number s after we cut it twice.
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Identification of the main character from animes cartoon by using deep learning

Abstract

We want to classify anime characters by using deep learning , and distinguish
between the main character and supporting characters using Tezuka Osamu’ s
anime characters. We try to read the differences using Grad_cam by which we
can know the gradient between them.
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4D solid that you can move freely

Abstract

In recent years, 4D has been studied by many scientists. However, most p
eople are not interested in 4D. Therefore, we think that by making a smartp
hone app that we can move 4D freely, everyone can use to feel free to ex
perience 4D.
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Read and understand about S.F

Abstract

Do you know “Ultraman”? He is one of the most famous Japanese animation character with
incredible abilities. We want to know what will happen if Ultraman exists in the world. We
analyzed Ultraman movies and calculated Ultraman’ s numerical values of his abilities (eg,
punching power and kicking power) by using the theory of dynamical system. We found that
Ultraman cannot exist in the world.
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Abstract

The concept of “area” is important in geometry, so considering the area in any figures is one of the clues to
solve something. The circle is one of the most beautiful figures. Moreover, regular polygons are beautiful,
too. Then, we think how large the area shared by the two regular polygons (in particular the n, n+1

regular polygons) inscribed inside a unit circle is.
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Abstract
We divide ab + d persons into b groups and the rest. Repeat the procedure until each member has
belonged to a group with each other person. We want to know the smallest number of times of that

we must change groups for every value of a, b and d.
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The “mostirrational” irrational number

Abstract
The "most irrational number" is the irrational number that is the most difficult to approximate to a
rational number among all irrational numbers. It is the golden ratio ¢. This is shown by continued
fraction representation.
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Fibonacci Tuning

Abstract

There is a strong relationship between the Fibonacci number and the golden ratio, which has
appeared in various works of art siince ancient times. But they are visual. We explored what
kind of results would be obtained if the golden ratio was brought into the world of music.
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Application of Collatz Conjecture to Negative Integers

Abstract
We are researching the conjecture that Lothar Collatz submitted in 1937. In the
process of broadening our understanding of this conjecture, we looked into the

numbers between —1 and —2,000,000, investigating that there are two loops, —5
loops and —17 loops.

1. H®Y
Boa DORBIRFIECTH D 27 vV THEE A OB LR
L, EOEHEFREONL—THENDDONEMREE LT,

W s @ W A s ® & = 8 =

2. Ak

OB LT, BERHIE 2 TEY, G55 E 3
HBLT 1 E2MADEWVDEEEZM YRS, FHEIZIT Excel
W=, —1000 £ TCOA DI THREaFT 5 L L— 7 DfF
HERHERTE 270, TOL—70OHBEE LA,

3. R
—1 776 —1000 £ TT, —LIZRBAELZ-DIT 363, —5D/L—F (—5)L—F)
NEHNT-DOIZ 305, —17 D)L—7F (=17 —7) BDENTEZON 342 ETH -7,

4, EER
—5 L—F L —17 L—TOHBRELSIZHONT, —5 L—F3EERENICH B
BTRIEFE L THY, ML 50HAMERZNNEEZTND,

5. i
—2,000,000 &= OFEIZ DT Excel OBEE CTRRGEE L 7= 7= 72 L — 713 RO hs
B0, —1ITmkE T 2B OHBREIE HIR AT - TWVWD Z & b BLBRZEN,

6. SEXM
VFy— KLy ¢ A2 (2016) [~ A5 ¢ 7 1000] (=HAFERGR) |
TAANT 77— by T 4T

7. ¥—7—F
a7y VPR A0



] 11 A7 ] 1 L 1 S AR
Okayama Ichinomiya Senior High School
AL e MR

A random number and I1

Abstract
In this study, we calculated pi(II) by using Monte Carlo method with random numbers
generated from dice roll. The numbers were converted into different positional numeral

system (10,6,5,4,3), then substituted into Monte Carlo method.
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A nature of Penrose tiling

ABSTRACT

Determine the ratio of the number of prototiles in a Penrose tiling.
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