H ARSI AL AR
Aomori Prefectural Kita High School
RIS & TRy

Alternating Series and Integrals
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Hiroto Komukai
Abstract

In the textbook, the solution for fol ﬁdx is given when k=1or2.However ,solutions
X
for k=3 are not discussed. This is study will find and prove how to find solutions
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Fundamental consideration of the {n/m} regular star polygon
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Ishiguro Ryotaro Takai Yu Takahashi Daichi Toda Kenta Hiramatsu Mizuki

Abstract
The formula for the area of the regular star polygon has not been much considered in previous studies. For this
reason, we considered about the regular star polygon. The purpose of the research is to find the interior angle at each

vertex of the regular star polygon, and then to find a formula for the area.
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Probability of concentration
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The probability of concentration in card game was studied. When playing it by
two people, it turns out that the winning average varies depending on the
memory. However, the winning average does not change if the number of cards
is large.
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Extension of Pascal’s triangle
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Pascal’s triangle was studied. We wanted to schematize the multinomial
expansion. So, we extended it to a polygonal pyramid. However, there are things
that multiple terms collect and do not gather.
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Abstract
We researched on the quadratic equation in infinite digit decimal to find the formula of
solutions.
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Abstract
In this experiment, we looked for the probability that all players in a game of Old Maid would discard
all of their cards at once, resulting in a “Zero Turn”. To do this, we tested all possible combinations of the

number of cards (13-53) and number of players (2-6).A trend was found, which is shown in the graph

below.
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Development of Collatz conjecture into complex plane.
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Abstract (BF)
It is generally expected that the “Collatz conjecture”, which is expected in terms of natural numbers,
is proved.
So, we wonder what happens when we develop Collatz conjecture into complex plane.
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Abstract

Now, when a school makes a new class timetables, it takes a lot of time and requires a
specialized program which cost much money. So, our goal was to develop new programs
that can create, evaluate and optimize class timetables by using “Microsoft Office Excel”.
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Abstract

Collatz Conjecture is one of the most difficult problem which has bothered all the mathematician in
the world. Now, I research Collatz Conjecture and the loop which is found in the modified Collatz

Conjecture.
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Abstract
Prof. Dr. Benford said “The top digit of some data is not random. They have some
special distribution.” We check some data and make sure that they have some special

distribution.
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An Effective Design of Coniferous-tree-like Solar Cell by Using the Golden Angle
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Abstract
We designed Coniferous-tree-like solar cell. It can generate electricity effectively since it
catches light from any direction. We made the model of Coniferous-tree-like solar cell, and
calculate its area. We compared changes of the calculated area of it and generated
electricity of the real experiment.
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The maximum capacity of a folded origami
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Abstract
Our purpose is to find the maximum capacity of a folded origami. So we made some figures and some
formula to determine theirs capacity. We assumed that the capacity of the hemisphere is the maximum
and according to the assumption, the proportion of the capacity of the hemisphere to the figures was given
out. Now, in our research, the maximum value of it is about 91.5%
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Abstract

This study is to find BIG prime numbers by using repunit number in Base n. It seemed difficult
to find the conditions that the numbers are prime number. So this study is about the conditions
that the numbers are composite number. If you know that conditions, the numbers that might be
prime numbers get less.
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1. BB
fn, ) OFEHx RoOT 5
2. Hik

f(n, QB EEN IR D565 RO, BEOBEMHTHLf(n,a)aKD
3. Ak
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1. anE - f(n,a)lTE R
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3. a=3m?’(meN)An2n+ 103F K-> f(a,n)TEHE GEHIZIARES)
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Consideration of n-dimensional Euler Line
HHRE
Aoyagi Shungo
Abstract
I studied Euler Line in n-dimensional space by application of orthogonal
coordinate system. And the proposition was proved that some types of

n-dimensional simplex has the Euler Line.

1.B8
SAEOHEDO—2L LTHLND A A T MM n IRICEAEIE R ~D— bz L > TE
DEIRIBEATFENETEONCHONWTEZ, FOHHEH 2 5.

2. Ak

2 WTETHM, By, Tl SIS o 724 A T — ik, n YL 4822 n
I AL B 72 DICAM D, B, T2 NERD EONER Y b

EEZLTC, ZNR—ER LICHDNE D D EMHD. : }h~\
3. MR

ST, AL R & D EIER TEOLOMENY bVIE Yt A, THICHE
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4. %R
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Abstract

I considered the properties of the numbers which can’t be made by TWO-skipped sum
(ex.1+4+7,3+6),from any numbers and add any times,of the sequence which is arranged in
ascending order.| made a proposal by using the program and could prove the properties of these
numbers.
1. B#

1,2,3, 48 <HI AN ITOVNT, FEOHENSEEDEE 2 DRIFLTE LR (ex. 14447,
3+6) THENLGZVBOMEIZDOVWTERL., —#IEZEZ1T5. £, 2h (heN) DRIELIZHLT,
BEHRICENGZOEIZDOWNT—HRIET %,

2. Ak

Excel DXV O #FRAL T, 2 ORIELTHENIEZIR N7y TL., BREEHRDES (BB
EDTEERADHET) Mo BMYBRK ZET, BV ERDT-, ThoD#ZEoHL. HE
DFEEILTH-LET, SBAZT o=, TDEBAZ L EIZ, 2h DRIZLDEZEEDIERAZET 1=,

3. fER
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4. B
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Abstract
ZRLREMNC BT DM LTI REOEICRIA O, 7 b LA FADEIRENR Y LD EREDO LI, ENETICEAREZ LN TN D, AL, ZRETRD LN TND T
ML~ AAOFEBICER LT EREZEMICIEA L, £ OBICINEEE sin(a+B)=sinacosB+cosasinB ZFIH L T sinla+B+y) 252 5 2 & TZORZKFMICE LIz b ON =R Mkt 57

M= A A ADOEFIHIET 5 & DIT/R DD TR & W ) K2 7 T TR &2 -,

1. FI

[REDILM ] LS A= Fili LD 4 5 Lo 55 — L &dkik L, ZWOLZe CRl—BKili Lo 5 ia RO 57 — L& EL, EHE825 I L e L L,

2. Jiik

Sala, b, ¢, d, e (¥D 3 MHIMTR) DRE—EKE LICH D LIUETH L XDEKOTLE o LV, 34b, ey d (3MADTHRIZ O LITHBD) DILE o ‘LN, 0& 0
8B ZYOLEREED 2 il LIC@EW L E D5 M Lale DBMREE X, O by o, d e BRI LORTEARVND e TT a OFSHMUNCHFET D EEX L LnTED, (W
1) CRM205EHEE2%) (b, o d. e BA—MEALORORHIE A/ a2 &> TH 5 MIEFA—KELICHD ZLIFEIETHLRVOTHIINLTEZX, ) (KW3) . F/o, MiETHD =
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FAOEIR A ZWROCEMITIEA L, ZOBIIMEE A AW, Tl O& % ZROTIiR LIk (R7 707 0) #HWT, SMENOf o, B, v E&EZT, (HIZ, ff a—cbe, f§ a—bde,
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X1 % 2 %3
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i EOFEMICBELTIX, TR~ A A ADOEI, v aZ A F—OFH, 74 A TNy A OEM, VA
VU DERRE 12 OFEFHRRY o TNWD Z L &R L, ZNHDORMNS, 8 MIBEA, 1 6 AES,
WHIER, ARV ELREBEY IO L RO, THBITERKICS — AN THRR M 2 HET

EHLDICRRT LI LD TH L0, ZRTHERE b ZORLZ B LA, £ ZETEEL R -T2,

4. HER
Al 7R LA A AOERE ZRICZERNCILE Lo COESEXEZ R im0l ik, INEEEELCER

EHLR 8O =B OBEER “ R MICE N TOLDESTnbIEL B2 b5,

5. il

TR A FAOEIL, SWRIE I 3 7 A =220 O 4 IRV THE D oA, SIRITZEHICHEIE L TR Y o Z LR o T,
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Collatz Conjecture
LH—A4—71)— WEEAN EREX FOBE
Ali Rezai, Yoshito Yamasaki, Keita Mataki, Teruki Noguchi
Abstract

The most fascinating mathematical problems are the ones that are easily formulated, but are very
hard to solve and have remained unsolved for a long time, one instance of them is the “Collatz

Conjecture”.
1. BRY

3 1 . B¥3
“Collatz Conjecture” &lE f(n) = n§+ (r(ln{;;)z)
HENDHI {a }(CNEIATYIHEINEE D) NE AL ITHLTH, PMNT 1242 Z1RYIRY
CEITIEBIZASELSFERTH D,
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154521 USNDIL—TOFEEERARDS, lf
(F£2) a5 MIIE B EBER I
by =1&ELT, by = f7H(by) THIN (b} DRBMEERSS. § /
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(Fi% 2) TIDEIRETHET HEHEKEVR AN R DM of=,
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(FiE2) TIHRAEE RO ZDRAMETIDFREIAT S LILTELLY,
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Abstract
The fractional part of \/§ lines up infinite numbers such as {ﬂ } = .4142135623730950488 - - -. We
studied continued fraction expansion and found the series of {a, | 12, 41, 180, 925, 5100, --- }. For
@mmpbﬂh5:22HBMD$MQand{xﬂag}:.M4%3Mﬁ3ﬁm&w~~,WMdlEvmyﬂmﬂmto{v@}.

1. HWY
Wikt & VT, BB E TS L b (b e N) A% n (i < SEBBL [a; b, b, b, 2a] (b & n fH, a € N)
DRANERFRB T, BHBIE LT =2 DBA. n— oo DL F, ZDMIHD/NEIAH v2=[1:2]
DINEEEAZBR D 75 E DK DT, V2 OINEIERINT T DN BSE D\ T < S D1 1E % AT,
2. FHik
HENBUER % T2 & [a:h,b, b, 2a] (b1E nfl, a € N) &7 3 EHKOKI % {@ } r LT,
Z DEH DB IED NI % Excel 2 FIWTEZ WA, /2 QNS & e 3,

3 . r\n%
Excel IZ X BEHEN S, a5 = 221684103940 T, {\/a15 } = .4142135623746899--- TH 0 |

{¢§}:4Mﬂ%wwm%mwn-a#ﬁuﬁmﬁ&v%a:aﬁﬁ#otoit\n@@%éem
KELTBZ LI &> CEBKENEL BB L b a0 o1k,

4. B
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5. #&aw

el {\/an } DINEER I E n DfEZ KEL LTWL &, V2 D/INBENTE DL 220 h o 7z,
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Abstract
Consider a rectangular-shape chocolate chunk whose size is 10 x 6 x 3. Now, this game is in your
turn, and you can cut the chocolate into two chunks. You must cut straightly with a single knife and one
side chunk is taken over to the opponent. Size of the remaining chunk should be a x b x ¢(a, b, ¢ € N).
Then your turn is over. This game is alternately performed by two people (you and opponent), and lose

the player who take the last chocolate chunk with 1 x 1 x 1. What would be the best thing to do?

1. H
axbxcDEFEKELZFaa3% 2 APERIZTOE> TV T —LIZDWTER S,
72720 a,bc BARBE TS, BAAIZIx1x1DFaa2BULEANEL LR,
ZDNV—=IVD TR THIEEIFIET 20 E 5 &R,

2. HiE
axbxc®DF a3zl (a,b,c) LRFLT DI LITT 5,
(7). a=123 DL EOBBEEFANS,
(1) . MiRzRIzT 2D, EHEES,

3. B
3URIETROB - IR nKTEIT BV THABITR D LD 2 L B AT E 7=,

4. KEim
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Magic squares with multiplication

AR AR
Kaya Miyamoto

Abstract
Magic squares are square formations with numbers which are arranged so that sums

of each line will be equal, vertically, horizontally, and diagonally. I made magic squares
with not equal sums of each line, but products of each line, and examined the pattern

of numbers by multiplication.

1 HH
—fRHNZ, BEJTHIL EDOFNI BN T HEFOFOENE LWHETH 5, AL T,
INEREOMENELL DX RBESHHONRE = ANZOWTHRD 2 E2 A E LT,
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IZIE, ENENOROETZR/REGMR L, ft, B, SAROET b bREDRKED
BEROMEZFE CIZTD2M0ENH D, 20L& —FMER 0, 1, 2 DA TN 3 IZ/R5FD
A ZE 2 D2 LI Lo THROBE O Y — a2 gi~_7-, £z, RlizIETH LIS
ORI 1IEE LTE R,

3 MERLEBR
FHEORIZADEIZHOWTIE, 0, 1, 2 OFOBESTED X — 2 INFIRO 7=, FRNEIT
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1O A2 YL L TEZD L, TNENORREOFER 2 N2 T2 2 OB )T
e ol FRED 3 BEOLGH, FOBEFHOBROFDOTFOANEZ D/SZ — 3
3ODRESTIEN 28, ZD/RF— N6 DOREHIHN 1HdH 50T, 3X2+6X1=12 £V,
12 [EOBEH PN CTE D, HBRED AFFEOLE, CT&z 1L{EORE A EEL LTEXD
&L RO BEF OO O T D AR Z D /3% — A2 L0 24 HOBEIFHN T X 503, 90°
ZEIZHEE LB SN G ENTNADT, 24+-4=6 T, 6HDOESHENTE 5,

6 ZEICHR
E M OWR  KEREE St B ARt 2013

7 F—U—F
BETI SRR oy iR



IINFN R EEEE R
2% BB it v
Multi—-Stage Spiral Folding
HH KA
Abstract
Have you ever thought whether we can make circle by folding square paper? I’ ve thought about that since
I was little. My research’ s theme has come from this idea. 1’ ve thought the way to make circle from

square paper and found it through my research. I named the way “Multi-Stage Spiral Folding” .

1. HAY
WAWIT Y AT 5 2 & CHIZIEBL LI ZAREED T, £, Thz—bT 5.

2. Fik

PFOMEFS>TNDNIZ, M1OXIITHEZITD EK2 DX S RMNIERILIZKEIZ /2D 2 L 238 5 Uiz (SR
IEFEBRICR A D, BT EICHBAER>TWDIN). ZOW HELEMEIET Y L4407, 22T, £
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DEIBREAWEEDLFITRIIL, Fl—bz2T 52 LR HEKE
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Solving an indeterminate linear equation on planes
B HE W gl H
Maki Arakawa Michiyo Suda Rin Yasuno

Abstract

We solved an indeterminate linear equation with two variables(x,y) using its graph.
There is a condition the graph (function) which is given “x(integer)” returns an
integer as “y.” Applied the same method, a general solution of an equation with
three variables(x,y,z) can be determined with z and n(z,n; any integer).

1. BW
1 R AREHTRA ax+by=c (a,b X HEWIZHE) 2l 72 T KM O (x,y) & ¥ EoE

ISR DI T RELATHLS, i, 3T 1 RITBADOMITHONTERD,
2. Ak

O G2 ANEST RN CTEREH S, KT AOBNLT EREROBREZMD,

QB ab PN REL Lo THRTRELSTOEXEE, 77 7 THIET D,

@3t 1 RIBADM(x,y2)ZHET HHEKE RLOT D,

3. MRLEXR
Dax+by=c LK 7 miE, B 150 . ,.90% 1 >EA20 10X, (p+bn, q-an) ,(n IZ{E
BEORE)LEET D,
@a, b RRELLTH, TREADITDZENTE D, Fin BICBEEE = Bifb
Mo OBELOER DL HENTMHES 1 SRD, FAEFBRANTERINDIERE
iz, O HEEE G X THRBNCEE DKL G2 RkD5, x,yDIbHE
LHDWNEWHOBRBETREFBERNEZH L L, x(F21F YETERICR D
FlEFTLLBEHIC RO RNES]IOMOBTET L, BENERTHLIZDOD
FIE, Mo F (BE) 2AVWERELRALERD, ZoFRANRTERE
P ONTE EICH S, FROBIEZ#HY RS & BB IRLA /DS RIS RN
oMb, Zhida—2 0y FORRETRY Z/hI< LTWEEIZE S,
@ 37t 1 wHFENX ax+by+ez=d OfF ;212 1,2,... &t R BEE2RATH &, B
52 REFBRAN1-2TE5, OQLY ., filx D2 REHFERXOMITES n
TREAEIND, > T, 3L I RAEGTBEAD —fKMEIT, B zn D2 BHTE
TENTE D,
4 WRESBRDORE

21 RFRBERIL, MO2OFETTIHOBEEMZENT —BEELET D, 3T
TwGEAUL, 2 1 RGBENZISHINEMHIT 5, £/, 381 kRGN, F
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EDX IR FRBPALSDONPEZAMHEICHEETE DL L,
5. ¥—7—F
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Collatz problem and the extension of it
BHPERRS WETEEAE mARER
Kuroda Eitaro , Kidokoro Yosei , Takagi Ken
Abstract
We researched Collatz problem and the extension of it.
We found “Loop equation” that is derived from a recurrence formula.
Then we developed algorithms using “Python” to simplify calculations.
And we made new forecasts that are similar to Collatz problem.
LHHY
a7y TRE—RIELIZbD, HEWTFEBILIZEIZOWTOMHEEZHR~L 2 &,
2.27 v THELIX
An+1 =

an . .
> if a,iseven

3a,+ 1if a, is odd

FoiiftRIc L 0T _RTOBAREIT 42,1 OL—FIZHT D L0 ) FHTH D,

3. 51k

Opython % AW THEAEOEIKAL, KELOMRAEE LT,

QOBEDOYEIT 3ap+1, A OEEIZ(a,+1)/2 EWHBWEETH L NV—TT 5 & THL,
TnEY v a T fEL LT T,

@#FHa, DHEIT, WHEHE 3a,+2a-1) & T 5 & X DEINORET %2~

4 555

VIHMEDMBBOBREICY v aT#EE 2T oY PROBREO T OHFEOWITH T 2EKiT—% LT,
@A, FTIE 3 28T — 2K T 5 & python Z WV Thinoiz,
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W LD 8a,+Q2a-1DDEE L 5 L XZDHEININTN—TFTDH LB 26N, FFZ a=1,3a,+3 DA ITLT
BTN —TIINIRT HLEZBND,
6.5 i

Yy a ZEARIAIMEN B O A2 7 Y PREFIETH L Z L E2FEH Lz, Ko T, Yy a 7#EDY)
HHEPEBE OGN 4 IR T 5 2 8%, 27 v Y PRBETHL Z EONEHSFEETH D,
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Expansion of Magic Square
gEE L M
Fujita Rikimaru Takenaka Kaichi
Abstract
Men who were attracted by the attraction of numbers---The study of the magic sphere
has captivated us.
Our research is things about it
1. HEY
JE TP A YLIE LT RFIC, & X9 RIGEITBWTE OREERMAFEETE 2 D0GEHT 5,
2. Jjik
OBEERF & S FHOMFAES D T2 O DRI ZFIRD,
QO ENK I NG OBERM O/ (1) &M (K) Oz —Mbd 2,
3. BEERMHLOE

"7'._\\ .4 Y Y ~ S, 1. Y -,
.;&wwéy%&;h a RO b JE ORI Bk D SR A a 4 b R0 EEER
63 L b | oo i E¥5

AT LU LEVER [ 1~ (2abt 2) oty pHxBFRA2 < B L
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O, 1=K&ERD2LDOXREERME 45,

4. FER
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<)fio
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The inversion in the third dimension and making of a geogebra tool
LA
Shun Takayama
Abstract
To prove that the inversion property in the 2D plane will be same for the third dimensional

plane, and to create a tool of geogebra to present a practical example.

1. BB
2 I CRAL L7 ER DO MEE % 3 WRITAE T W NeD 2 & & FE L. geogebra @ — /L & {E
% L CEARZTRRT 5,

2. FiE

¥ 7 lgeogebra] ZAEA L T2t « SIRITCICBWTNIEDERE Y — /L EWVWIH T
Do Fio, 2WILIZEBWTUIED FE7/2 4 SDOMEZFGEH L, 3RITIZEBW TIEROBLER Y & D X
IRMEINC R D DONEHHRD, T L TENLDOEMFIZHETT D,

3. R

SWIE T, RO LEFREE TS L, FAZEADERITFUR 2572V EEIZ, JFUR 28D 7a0
BRITZF S 208 572 WERIZ, A &8 D I T OIS, JFAR A 18 5 7O AR R A & 8 5 BRI 28 s
EhA, 7. 2WICFHE CTEFE LT geogebra DY —/LiE, SIKIETHZFDEEMHH Z N TX A,

4. B
geogebra WD Y — VIIKEZDEFZ X7 MV TRTIENTELOT2WILFHER L L I3
WL FHCHE 2 D, £7-. EFENNE U720 T 3RICEMmITHEE U7 FF I EAR T, F2NERICHRR
b,

5. S%OREE
SKITITBWTOISAR], ERBIH D200 Tl OMEZ TR T E 720,
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7. ¥F—YU—F
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On Comparison Between IB Math’ s and Japanese Math’ s Expression
CIRES

Jayson Hao

Abstract

I have compared and discussed about the differences and the similarity between the two textbooks.
There were several differences which were noticeable. The biggest one to mention is about how
clear they answer questions. I thought that they have put strength in answering questions with

logical steps.

1. B
BoFHIEBENE YIS ZRBEHL T, REZL IOV BN LDONEEZ D,
2. FiE

KERZ 1B TFE> T D Haese &0 D #HFE L EMHEIRD TEEET - AL T - B, I &HABIORE % 8
A THERT S,
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725 TV BIEFERDNTRRO KRR, REZT DO [0 & TEIE) BiTox v FENILN TV,
AATIIAFATRAINLFMIL, EETERINTWe, o, ZALOERER, RILEHDO L D
REFEOMBTIE 20.6° 72L&, AATIIRONRWAENBNT,
4. BE
ZOXRIMENVTHAROER L TV DEFOEHR L IBOEER L TWDHIMOMNEI NHEE Motz
HARTITGRERE L D IFEHE DD ER SN TND L U7z, B OEAITMERCAENEE I, FHERE
TRHEMABEHSNTWD LT, ARFAOREZZROIULNCDO X H g2 EATE L E T,
5. R¥
AENE IB THEDIL TN D —DDOEBEL HRDZNAZLK LT HY | MOEOLEREITEEL
TR, TNHHHET D2 E T, FEICL2BABOENRRZ T D EBo7e, £, FEBRICHESR
B 72 E DA T S TEAUTN N LKL D,
6. BEIM
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David Martin (4 others), “Mathematics for the international student Mathematics HL (Core)”
Haese Mathematics, Third Edition
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The rules of the progression of differences in the progression

FHBEN PRRE= BHK

Niinuma Hayato, Koyazawa Takumi, Watari Tetta

Abstract

Take any arithmetical progression. When each term is raised to the power of “ m (m=1) 7,

another arithmetical progression is obtained. Then we make a further progression by getting

differences between the adjoining terms. As we repeat this process, all terms of the progression

become the same integer (but which is not 0) in the end, in the “m—th” progression.
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Production and Study of Torus Puzzle
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Abstract
We created a new type of puzzle called “Torus-puzzle’, which is derived from a 15-puzzle. We
have studied this kind of puzzle to reveal whether it’'s always possible for the puzzle to be
cleared. We succeeded in proving our theory with the idea of “permutation.”
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Abstract
We examined whether a certain victory way of a chocolate game also stood up in solid. When it was checked,

we found out that solid and a plane are the same way of thinking.
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Abstract
We research about relationship between Stirling numbers of the second kind, Whitney numbers

of the second kind and Binomial coefficients modulo 2 or 3.
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Fractal dimension calculation of DLA pattern
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Sakurai KOKI, Shinoda AKIHIRO, Kakurai YUTA, Ishida SOUITIROU
Abstract
We created DLA patterns which have a self - similar fractal by use of Excel and
examined the transition of fractal dimension obtained their fractal dimension from a

box counting method and radius of gyration.
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Abstract
| want to demonstrate the four-color theorem by another proof. | found chromatic polynomials of

representative non-planer graphs. | found chromatic polynomials of them have sequences. I'm trying
to demonstrate the sequences are true.
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Research of prime number
A FOBE WL ER RIT BR
Kazuki Komoto, Naohiro Mineyama, Shun Nagae
Abstract
Our research aims to identify prime numbers based on the study of the regularity of the sum of the prime
numbers up to the odd number turn and the sum of the prime numbers up to the even number turn when

arranged in ascending order.
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Relation of permutation and Monmoru number
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Abstract

We have been studying disturbed permutation. At first, we learned how to find
the numbers of disturbed permutation from literature, and secondly, tried to find
their properties. We also considered seating arrangements.
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Recognize weather image and Predict atmospheric pressure by python
1 S Y =

Yoshioka Tatsumi , Nakamura Makoto

Abstract

We use python to make Al. The purpose is to rcognize weather image and to pedict
atmospheric pressure by python. After, the dates are compared with errors and make
a graph to visualize of errors. Eventually we will predict the Isobar image.
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Good Sequences ~ for thinking Gilbreath’s conjecture ~

EIESH
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]. Gilbreath said

the first term in each series except the first one seems to be 1. I researched sequences which

are manipulated as the conjecture.
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For the Victory of the Kagawa Five Arrows, the 1st Period is Important

=i K F BE Lt 1EE
Takaoka Mai Mori Yuka Yamanaka Shuki
Abstract
The Kagawa Five Arrows are a professional basketball team. In the 2016-17 season, they were 15th of 18 teams,
and this motivated us to make them stronger. As a result of our analysis, we concluded that they should improve the
way they played in the 1st period because the 1st period was important especially they played matches against strong
teams.
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Finding the Weak Points of the Chunichi Dragons
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Yasushi Sugahara, Yu Tabuchi, and Taikei Mori

Abstract

Recently, the rank of the Chunichi Dragons has been declining. To determine
their weak points, Multiple Regression Analysis was used to analyze the
influence of each category. The result shows they miss balls when they have
good chances to hit, they are bad at saves, and that they don’t hit home runs.
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Abstract

The Fibonacci numbers appear in natural world, and have interesting nature. Also it is known that when
the Fibonacci number is divided by natural numbers, its reminders form cyclic progression. We focused on
the length of the cycle, and discovered a relationship between the length and prime factor of dividing numbers.
Besides the discovery, we construct other hypothesis about the remainder—progression.

1. B8

T AR FEINETROBH A TEESNIEITHD, a; =0, a; =1, apiz = pq+a, @21
7 4 RFy FEEHN e B HEED BRI TE| 572 & X O5 0 NEBAN R ESNE /T LD Z RS TN D,
L= BITEIINC XM EE RN H 5D TIE 2 L ) Bl afuE . FAoRSO—BaRkb sz LicLiz,

2. Ak
74 R Fy TFEINA, ) &l D BREk TR TR ZRICE L O, FHEERT, O OEHORIIZHOWTHM
STl T LD, REDOARNTHOWTRHREZLTD, TORADOZIEEHEEL, FEWT 5,

3. iR T4y FEF 2 3 6
DR SIZBI L. kD TH D BAORENT S TR E L & | ) } } ' -
WD LR oT, B E FEDORFEOLGEIZOWTCHT 5 & 2 g__ﬁ. g g

5 5 1 2 5

O ApEOSE 6 8 0 2 2

FIDEN 6 DL XORBORIIEND 24 Thb, ; 5 1

6=2X3 T.EIAH) 2 DL XFHMOEZXIT 3 T3 DLXTITI 8 Thab, 9 34 0 1 4

LT 2 OFMIESORMOKE, 8) ORvIAERIE 24T, 6 OFDES {9 o } s

=735, ZOBURIIIINOETHR Y- TWB EEZLND 12 144 0 0 0

© FEORROUA 13 23 1 2 5

16 OFEMOEIT 24 T, £72. 16=24 L7p 5, 2 OFEHOKIL 3 TH D, 15 610 0 1 4

(16DEH) = QOEM) x241=3x2%=24 TZIUTkEA, ML ZHH ﬁ @% } ? ?

BIINDOE TR St TWBH EEZ BID, 18 2584 0 1 4

19 4181 1 2 5

B 1

72, ) DIFIOTIIN CORFOREI AT, FROFHS Romol, |51 0046 0 2
CEED 0 BERE. RONDIOTORE L E&ENSIOT ORI L |22 17711 1 2 5
. 23 28657 1 1 1
I —5T 5, 24 46368 0 0 0
RO 0 ERRE . BBTHB O L, BADLBXTEEEB ORIEI 5 |25 75025 1 1 1
i 707, 26 121393 1 1 1
4, EE

T4 Ry TFEINHa,) k(A TR XOBRMOESEZf(k) L £T,
O BREOYE
k=p'q™ (p,q:FK Lm: B LE£INDETDHLEFpIEf(p) &f(q) D/ VAR TH D,
Q@ FHORFEOYEL
Bk =r" (r : F5 n: BRED LE£T LAk TROLND,  f(k) = f(r) x r*t

5. &R
BN DHNFEHOGEOBRANEZRY | FRE TR _7= B DGR, FE DR FDOGEOBAOFEHA TE UL, 3
NRTOFICBNWTEYOEIZRD D Z ENRTE D,

6. BEXH
(AL L LTe 7 0 Ry FRIBHI O /N (LR EKKE B RARE
http://www. yonago-k. ac. jp/tosho/research_rep/archives/49/pdf/07 Fibonacci—type_sequences?. pdf

7. ¥—7—F
TaRTy TR R JEEE FE AR


http://www.yonago-k.ac.jp/tosho/research_rep/archives/49/pdf/07_Fibonacci-type_sequences2.pdf

=AU KD ERAE A T AR NLAR D 3T - A
THIEN B BT Ese

Abstract

We studied if a numeral formula of a triangular prism can be an actual solid figure. First, we divided a solid triangular prism into three pieces of triangular
pyramid. We found that there were three pieces of triangular pyramid from it, two of them are the same shapes, one different, but all the solids have
the same volume. We named the one different solid shape ‘equalization transformation.’ Next, we made a triangular pyramid in the ratio of . We also
succeeded to have the same result out of the different ratio triangular pyramids. In conclusion, there is a regulation in having equalization transformations

in the triangular pyramid, and it can be represented in the numeral formula.
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The periodic of Fibonacci-type sequence

ZI O MR TR BAZ MR Al T
Sugihara Takumi, Kosaka Kazunori, Masugi Ibuki, and Muramatsu Jun

Abstract

The purpose of this study is to find features of Fibonacci-type sequence which is
reduced modulo Prime number. Results indicate that it has relationship with odd
numbered term of Lucas sequence.
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Buffon’” s needle problem and the pi

MEXE  ZHA
Hiroki KATO, and Makoto SHIBA

Abstract

We supposed that pi is unknown number, and measured pi’ s number by exper iment throw needle at equal |y spaced

parallel lines at random (Buffon’ s needle problem)
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Tetration of the infinity of height

ITERR EBEH

Kondoutakahiro hoshinotomoya

Abstract

We examined about tetration defined as x** = "x and the relationship between the limit
value and x
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Relationship between magnetic force and distance

(E N S 7 S € S R
Miyamoto Yushi Sato Ryusei Makino Fuya

We created the relational expressions between magnetic force and distance theoretically
based on Coulomb’s law. The force between one magnetic ball and one steel ball was
found to be inversely proportional to the senventh power of distance between them.
Finally, experimentals were carried out to demonstrate the validity of the expressions.
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Following Repunit Number

BEOERER, R
KUROME kotaro, SHIMAZU Ichika
[abstract]
We studied the square of Repunit number, which is natural number that its component is only "1". The

arrangement of these numbers has a rule which is divided into 4 cases, and it hold for all Repunit number.
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A regular polygon seen from a polynomial

B R
MIYAFUJI Takeaki
[ Abstract]
In this study ,citing regular heptagon as an example of regular polygons, | studied regular polygons from
various views by equations , plans and soiled body. As a result , although many things remained in mysteries , |

find it possible to make exactly the same equation by study of a trigonometric ratio and a complex number.
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Board arrangements in Harary’s generalized tic-tac-toe, in which the target animal is the skinny,
where the first player is forced into a draw

AOCE KHEBEE XAkE
Hitoshi Kawaguchi, Shuji Nagata, Riku Yonetani
Abstract
This study was developed in order to prove that a player couldn’t win in a certain situation of Harary’s
generalized tic-tac-toe. We studied placements of a Skinny target animal (a 4x1 grid) on a 6x6 board in which
the first 4 moves were fixed. We learned the first player could win only when the second player placed their
piece aimlessly. We also proved that some positions always resulted in a draw.

1. B#

NFAD—RIEZERICENTEx6DBEATAFT——2BEFMELI-LEEERXDH, THD
5, 6T R, BT RADBEIC2AD T LA V—NENETNOEXEREICH S, EICH4DFEITIE
ADWRI=-FNLELRDT—LEEZD, COT—LAEFRLBTHEINENMKREFERTH 1=,
ZCTEABMETE, EFLBTHEVEVWSIFRZIT, RIEY 5.

2. ik

HITHARDOERNS., 2FETEAFOMBEIEET SREMNMONTILNS,
AMETIEENEZHRITTHEONIERDODEEZER. EFOBBZHCKLS
BEFOFIFETHLETT, (RTEHEFOFZ00O. £F0OF%
@@THERLz, £z, FHIEFOMNFE2FEELTH A, )

* % % [+
* [ %
@

* % |®|*
®

3R

S5FBICDOVT. BFMFRARELLGVWEEFOBENEET 2L 5LGFIE1MAEY (BD*)
Hotze TNHEDEDFITONTH, BFHFIRRE LGS TELEEFOBLI/EE LLEVKL S GHE@EIC
BEALRFOFIEERR LIz, 612, ZO535DOLDNIIDNT, BIERTIAEELTLSS
EHFFIBATE =,

4, B
— B3 3LEFOBEAEELESHBAIZOVTE., BFOBEULFICL>THCIENTSE
Tze SOTEDNL, EFOLBFIEEZHRRTHIELEIFTHLWVEEZONS,

5. #5im
SFNBTHWIEFTRT A ELIETELRMN Tz, A, W OADBREIZOVTEFUHEBTSH
B EVBIENFAEELTNS I EZAATE-, ARFRICLE YRR INE-FIEE. SRS LA
MoEBEICDOVTHRIL., EFUB TRV EDIIBRERERIEES32ATHERATHDIEEZ LN
3%,

6. & X #k
FEERE, NI - F—LATELOEZ—IREHZOHR—, 2010F, FitHhk

7. %—7J—F
ZASHMEREEREEHRT —L NFVAD—KRIE=ZHR 6x6DH#Hm RAF——



2305 E# B 55 AL
Sakushin Gakuin High School

AIFABRE Y2 Z AT — R

Soap film and Steiner point
B AEHBS - WBRKME @lZa

Ryousuke Kurosaki, Yukako Kuguu, Taisuke Numao, Taichi Kameyama

Abstract

In this study, we mathematically verify what the soap films will be like when a
regular tetrahedron or a cube is immersed in soap water, and explain why the soap film
will be formed in such a way. The result was that the shortest path joining each vertex
of triangles or squares was the path joining each vertex and Steiner points.
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Convex functions and Jensen’s inequalities
AR JIINESE DRI /NIRER AL
Asahi Matsushita, Koyuki Tachikawa, Kojirou Fuchibe, Kenya Tomidokoro

Abstract

The notion of convex functions is relatively new, and it was introduced at the beginning
of the twentieth century. It is thought that this notion had actually been used by J.
Willard Gibbs (1839-1903) and James Clerk Maxwell (1831-1879) in order to mention
relationships between thermodynamic variables. In this study, we examine the
properties of convex functions and some Jensen’s inequalities.
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The existence of repunit prime depending on the base
HE Ak 7k IR A4
Yuya Kaizawa, Kenta Nishi, and Fuyuki Yamamoto
Abstract
We defined the base-n repunit. This n is called the base. We aimed to prove that n-perfect numbers
and the base-n repunit have one-to-one correspondence. We found the bases with no primes at all
digits. 9 is one of them. On the other hand, 9-perfect numbers exist. For these reasons, it was proved

that there was no one-to-one correspondence between n-perfect numbers and the base-n repunit.
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Digital roots of Figurate numbers

HERERE BARM— EMEH  KHkekT
WATANABE Masatosi SHIMANE Sinichi TAMACHI Yuzuki TAKEDA Emiko

We studied the digital root of n which is the value obtained from any positive integer n by iterating the
process of calculating the sum of digits until the value becomes one digit. After obtaining the sequence of

digital roots for a variety of figurate numbers, we found that the sequence contained a periodic array.
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Definition of the volume of n—ball by using Pappus-Guldinus theorem
5% Rl
Baba Masafumi
Abstract

We can make a new definition of the volume of n—ball by using Pappus—Guldinus theorem. This

definition is easier to understand than integral.
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The Regularity of Cyclotomic Polynomial
MAAESE  PAERA
Tanetani Naoya , Nakamura Asato
Abstract
We researched the regularity of Cyclotomic Polynomial. We formed two hypotheses and
proved them; @p11(—=X) = @a2k+1)(¥) and @x(x*) = @ (x).
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SUGOROKU WORLD
o s BH B OKE ER R KR
Kawaguchi Kazuma Masada Mioka Mizukami Haduki Yamane Yuki

Abstract

We found that Sugoroku players whose turn orders are earlier had
advantages in their results. We came to want to get rid of the
unfair situation, thus we designed a Sugoroku in which all
players equally won the game regardless of their turn orders.
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Relationship between the sugar content and the slapping sound using a Fourier transform
AR B
Yuki Nammoku

Abstract

In Japan there are ways to discriminate by tapping when purchasing fruit such as watermelon in the
supermarket. In this experiment, a mathematical basis was obtained by using Fourier transformation
to conduct an experiment. As a result, it turned out that when the sugar content becomes sweet, it

moves to the bass range.
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Quantify the degree of difficulty of the board game without luck element

ik MH

Kazuki Saito

| created a board game without luck element. Then, we defined the formula to the degree of difficulty level of the board

game. After that | measured and compared the difficulty level with my original game and other games. There was no

extreme difference in my one with other ones in degree of difficulty and degree of difficulty of my original game was

found to be appropriate.
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%4 DE  Trap of Scholarship
HUE IR Ryota KAMIYA #4 L~ Kaito TOYAMA PHAHEXS Ryoto NISHIMURA @ A EIK Keita FUKUMOTO

Abstract

We studied about loan-based scholarships in Japan. We tried to estimate the suitable amount of
the scholarship. First, using the differential equation, we made a model of repayment. Next, we
calculated the amount of the scholarship we can pay off. As a result, we should owe the scholarship

between ¥40,000 and ¥60,000 monthly.
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Countermeasure Against Falling Birthrate
I /NHPZA A % 1
Reo AOYAMA Ayato ODA Nanami YAMAMOTO

Abstract

We searched for some countermeasures against falling birthrate. First, we focused on the
programs of Shimane Prefecture, where they have increased birthrate. Next, we examined
the relationship between the birthrate and the proportion of the budget allotted for childcare.
Our research shows that financial support for childcare is important.
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Vanishing Coefficient
FRILEH FTERC MEEAX
Natsuki KATAYAMA, Yoshihito SHIMOTORI, and Sakuya ABE

1 EE (Summary)
We dealt with “Vanishing Coefficients”. It is a specific sequence originated in “Alternate Pascal’s Triangle“. We

studied its character, and found some propositions to prove. After proving them, we finally got to know the
relationships between “Vanishing Coefficients” and sequence difference or derived function.
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Research on polyhedron

B BT RH 240
Mano Akiko Osada Rika
Abstract

If a regular polyhedron has a fractal structure, its shape approaches a certain solid and its volume
converges to a certain value. We use thick paper to create a regular polyhedron (regular tetrahedron,
regular hexahedron, regular octahedron) with a fractal structure and considered what kind of solid will
converge on and how the volume changes. Then made hypothesis each of them and actually calculated to
verify.
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Cevian Triangle DHFZE
PG AR
Abstract
I have been studying about the characteristics of “ Cevian Triangle” , with the

result that I have found out an interesting collinearity, which I guess is a new

discovery.
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Abstract
I studied about coefficient determination of polynomial function. As a result, I found there was an
intimate relation between coefficient determination and series expansion.
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Structure of ORIGAMI and shock absorption

it b EA I HALY Hils 47

Yuka Ishibashi  Mizuho Iwagami  Marino Fujii Ui Yamazaki

Abstract

We check the difference in the restoring force of paper. We make cylinders (pentagonal,
hexagonal, heptagonal) as a shock absorber and calculate the spring constant. We could
calculate the spring absorption, but the spring constant was unrelated with the number
of size because pentagonal cylinders are difficult to measure and there are some
differences.
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A polyomino
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Abstract

We did research on an unsolved problem, polyomino. We tried to solve it on coordinate, and we tackled a part of this
problem. In this approach, we restricted the extending direction to axes. As a result of avoiding counting the same patterns
by classifying the number of mino into odd or even, we succeeded in finding formula.
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Abstract
We did research on an unsolved problem, polyomino. We tried to solve it on coordinate, and we
tackled a part of this problem. In this approach, we restricted the extending direction to axes. As a
result of avoiding counting the same patterns by classifying the number of mino into odd or even, we
succeeded in finding formula.
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Abstract

We researched on winning strategy of Ramsey game. (Ramsey game: played by two person,
they draw a line connecting two of some vertexes mutually, the person who first made a triangle
by three lines the person drew is loser.) We found that there is a winning strategy in second

player.
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Addicted to n-stroke sketch ~Relationship between number of odd points and strokes~

AF L BA Em = OE S e
Kido Harue, Hashimoto Fuyu, Miyashita Ai, and Mezaki Nanami

Abstract

Based on one-stroke sketch theory, we thought about two-stroke sketch and n-stroke sketch. We supposed
pictures which can be drawn with two strokes if and only if they have 4 odd points, and proved. We
supposed pictures which can be drawn with n strokes if and only if they have 2n odd points, and proved it

with mathematical induction.
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