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Finding the usability of spider thread

—Nature as a fiber—

ABE Yu SASAKI Naru SHIMOMURA Serika and SUZUKI Shuka

ABSTRACT
We were shocked by the strength of the spider’s thread. In this study, we examined how strong it is
when using spider‘s thread as a fiber, focusing on strength, dyeing, and how it shrinks when wet. As a
result, strength and shrinkage upon wetting with water did not show any specific properties, but dyeing
showed no discoloration.
Keywords: spider thread, strength, dyeing, shrinking
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Table.1 Strength of spider thread and string

Number of spider thread
String

1 2 4 6 8
0.IN | 0.1IN | 0.1N | 0.1N | 0.2N | 4.5N
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The best condition of deodorization effect by used tea leaves

ONODERA Sogo KAWACHI Yuya CHIBA Shun

ONODERA Shiori and ONODERA Rei

ABSTRACT
We searched deodorization effect by used tea leaves by changing kind of tea leaves, the number of
extracted, metallic ions. As a result, once-extracted black tea leaves with metallic ion is the best. We
considered that the components were come out by doing extraction and ammonia was absorbed into the
space. Also, theaflavin make complex ions with metallic ions and decomposes ammonia by fermenting.

Keywords: tea leaves ammonia
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Table.1 Experimental sample

Kind Number of extractions Metal ions
Green tea leaves 0 -
Green tea leaves 0 Al
Green tea leaves 0 Cu
Green tea leaves 0 Fe
Green tea leaves 1 -
Green tea leaves 1 Al
Green tea leaves 1 Cu
Green tea leaves 1 Fe
Black tea leaves 0 -
Black tea leaves 0 Al
Black tea leaves 0 Cu
Black tea leaves 0 Fe
Black tea leaves 1 -
Black tea leaves 1 Al
Black tea leaves 1 Cu
Black tea leaves 1 Fe
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Table.2 experimental data of not using tea

leaves
default(ppm) |measured(ppm)| percentage(%)
1times 480 440 9.7
2times 63.0 58.0 92.1
dtimes 54.0 52.0 96.3
average 55.0 51.3 93.3
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We use a positional numeration system for represent numbers. Now, most of the people all

over the world use the decimal system. In the computer, the binary system is used. Gener-

ally, we can think of N-ary representation for positive integer N. But there is few description

of N-ary representation for negative integer N.

We investigate N-ary representation for negative integer N, the posibility to represent

any number, ways for perform four arithmetic operations, also N-mal ( decimal ) operations.

Moreover we invetigate repeating N-mal representation for negative N. We can extend

the Midy’s theorem of repeating decimal for repeating N-mal repeating for negative N.

[Keyword]

N-ary representation for negative integer N, arithmetic operations,

N-mal ( decimal ) operations, repeating decimals, Midy’s Theorem
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3. BEOHIE (=7) OHiRDTT A1 D0 EAs L
WO ZeiF -7 1§D LB 2 LIZR5DT, B
DIFIZ -1 L ANB.

(d) HIBHB D (-7) DRD 2% T SNEEAD
(-7)' DRED 1 EHIFT2x1=2.
ZIT2% (-7)° DROMBEIZANS.

BLED (a)~(d) DFEH LD, (=7)° DALIZ A>T W
5 -1&2%MATL, (=7) DIZA->TWVWS -2 &
35 &MATG, (—7)° DALZH BEIE 472172 DT
4, THoDFEREZBMOMEIZEFEE ANTERTT.

5.3 FRE

n MitTRILIN? A:Zak-Nk . m Hiod

k=0
m

B:Zbk-N’f LT, #EOVHE A+ BEEX
k=0

2. (m<n&d?)

ZODIEDEE A, BIZXHLT, TA+Bl EW5EF
B, A=BxQ+R (0SR<B) &li-3&5%
FQLRD RERDBIFABETHB.

A= "ap - N'=> ap- N' x N"™ i

k=0

7=, A7b§§1°%’63733‘21‘ﬁ0)<‘:%%%26<‘:§7
A=A N+ A,
ERMRLTERL &
A1 =B xQ1+ Ry
Ri X N + Ay = BQs + Ry
e nIE,
A=A N+ A,
=(BQ1+ R1)N + Ay
=BQ1N+ (RN + A3) = BQ1N +BQ2+ R»
= B(Q1N + Q2) + Ry
o T, ROBEEIQIN+Qs T, RVIT Ry &7
5 bhrs.

) ) ‘ Q1N  +Q-

& 4 7

nﬂbﬁ?)ﬁﬁﬁximi, k= B) AN +A,

IR R7zGHHEEZ S L IZLT BN

w3, RlN +A2
BQ»
R

5l 5. 2

(1) 72 ZE A= 2637, B=21_7ZXLT, A+B
EEZTHELD.

A=2x (=7 +6x(=7)+3

B=2x(-7)+1
ThHdho6,

Q1 =1x(=T7)
LUT, BxQ, 23352, —FLOHD 2% (=7)°
EEDZLNTES.

Bx@Qi=02x(-7)+1)x(1x(=7)

=2x (=7 +1x(=7)

A=2x (=746 x (=7)+3%DT, BxQ,Z&»
T, (-7 QHIFRLTIENTEL, £2TQy =2
EITAHILIZED, TSI ATEDITBIENTE
%,

BxQa=02x(-7)+1)x2=4x%x(-7)+2
UEXD,

A—(BxQ1+ B xQ2)

- (2 % (=7) 46 x (=7) +3)
—(2><(—7)2+1><(—7)+4><(—7)+2)
=1x(-7)+1

UEXD,
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Q=Q1+Q2=1x(-7)+2
R=1x(-T)+1
LOHEEEREEATEHEN LD EEICET.
(a) =7l
REE Q1 =1x (=7) & Z (—=7) OLIZ1 %27 T5.

(b) THF]
V2 RR§ QI BIZh TSRO
2 1) 2 6 3
9 1 21 & FIZHE VT
Z ;» (c) TBIZ]
1 1 (b)oEiREHSNLZHMAD
AL 2 MR 2 551 <.
(d) T&37]

#HNBHMDFE>TWD (—7)° DALD 3
ZF5ALT, B3_q.
INEHSNZEE LT ER (a)~(d) 280 5ET.
ZoHNE, (c) TBIE] OERETHED FH 0 »745<
MEFAIZ] FHEI TTLThEL - - -
(2) OB ZHTHES.
A=1515B=120ED A+-B%2#BHL LS.

1 4 1 . SLAE s Y e
L 2T Tt “32.120)u+ﬁmi{£,m
1 2 WRRETHS.
3 2 2
4 8 1 2) 3 2
T 5 2 4
2 e
L2 Gismomimn Faso s
5.
BELT, $50LAER 57
HEEVTHIENTES, 49
B%EIT3 MMTED B 5 1
2 5
4 3 2
1 2) 3 2 .y
4 8 -) 4 8
1 1

6 (—N)ENK
6.1 10E&ENKUZOWT

—IZ, 1 LD NIV ERTDIZ, 10 EEKELT
HIE, RO &S NEKFELEH WD

0.a1a2a3 -+ an ---
N S L
= ay 10 an 100 an 10n
=a; x107 a9 x 10724+ ta, X107+ ...

6.2 (—N) /N

N 2 FOEBHLrIT2E 10 ENEEE LIZLT
(—N) ENEEZZ B,

0. q1 q2 g3
n ) 1
n x0
To 7o X (—N)
n X qi
T1 71 X (7N)
n X gz
T2 T2 X (—N)
n X gs

3

10 #NED Y = LU X512 LT, %@?r%’a’:%
ZTHAELED. 1xnZiRELTHL.
l=nx0+4+rg ( ro=1 ) -+ -(0)
W2 EOFHEDORY 1o 12 (=N) 22T, 1o x
(-N) +n 235835, 31HiTlE, ADKOE A
REZ. ZITR, HSNBEBEADE ry x (—N)
DT, B q FADBIZEY RDEr X0 ED
Bz b X 5129 5.
ro X (=N)=nxq +r ()
VAR
PARERRIZAR DIZ (=N) 22 TRROE EZ2 D

r1 X (=N)=nXqgs+ 12 - (2)
ra X (=N)=nxgq3+rs " (3)
rg X (=N)=nxqs+ry (4)
rax (=N)=nxg+rs *(5)
s X (=N) =n X g6 + 16 - (6)

X (0) DI (—=N) Z9IFT
1X(=N)=nx0x(=N)+ryx (=N)
RO rg D (~N) D& Z 512K (1) Z2RALT
Ix (=N)'=nx0x (=N)+ (nx q +71)
=nX(0X(=N)+q)+mr

(1)
& (1) OFELIC (—N) 25T
1% (=N)? =n x (o % (=N + ¢ +7~1)
x(=N)
=n x (o (=)' + ql) X (—N)
+r1 X (=N)

RO r O (-N)fEDL 212K (2) Z2#RALT
1x (=N)? =n x (o x (=N)? + g1 x (_N))
+(n X g2 +72)
=1 x (0% (=N + 1 x (~N) + ) + 72
UTRFHEBRIZLT,
1x (—N)°
—nx (o x (=N)® +q1 x (=N)® + g2 x (=N)*
a5 % (=) 441 x (=N)* + g5 x (~N) + a5
+7re
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il % (—N)° T#l 5T
1=nx (0 X (=N)’ 4+ q1 x (=N) "' 4 g2 x (=N) 2
+a3 X (=N) P 4 g x (=N) " 4 g5 x (=N)°
6 X (~N) %) 476 x 107
CORD () DI 20 OFTHD, —— DI
FlIZR > T\ 5.

%:0- q1 92 93 94 95 s
=0 (=N)" +q1 x (=N)"" +g2 x (-N)~
+q3 X (=N) P +qa x (=N) " g5 x (=N)~

b x (<N) O

“ =N
2

5

6.3 £l
4;%¢4mﬁ&a;5mﬁﬁaf§%a
A=BQ+R 0<R<10

—10 EIRIZE T B/NEDOEMIZ 0L L TH5DT, B
QWIEXRZ LT, RVIFALRB LI REHEZL
=M L.

1.

9 5 8
7 1
) 7
—6 60
63
-3 30
35
-5 50
56

COFETHUTO LS AP TN B,
1=7x1+(-6)
6% (~10) =7 x 9+ (~3)
3% (~10) =7 x 5+ (=5)
—5x (~10) =7 x 8 + (—6)

£oT, % = 1.958958958 - - -[_ 1]
I EEED 10 ENUZEHL £ 5.
{BEFED & 25 1%
(—10)*" = 102"
2R, AHEOL AR
(—10)*F! = —102+1
LB, LEAR-T,
% = 1.958958958 -+ [_1q
=1x(=10)"+9x (—10) " +5 x (—10) 2
+8x (—10) 349 x (=10) * +5x (=10)~
+8 % (—=10) ®+9 x (—=10)7"
+5% (—10)"*+8x (=10)"?
=1x10"-9x 1071 +5x 1072
—8x1034+9x107*—5x%x107°
+8x 1076 -9 x 10774+ 5x 1078
—8x 1079 +

5

=0x10°4+10x 1071 -9 x 107!
+4x1072+10x 1072 -8 x 1073
+8x 10744+ 10x 107 =5 x 10~°
+7x 1075410 x 1077
—9x 107" 4+4x 1078
+10x1079—-8x1079 ...
=0x1004+1x107'+4x1072+2x 103
+8 X 1074 +5%x1075+7x%x 1076
+1x 1077 +
= 0.142857 - -[19]

7 NEERBRNDDHERE

TEER/NY O0.dras -+ ap—_1ar 1E, aras -+ ar_1ag
OEDOU LRV ETEDT, O ETEHODRIEHEL
BEIZa DX DT, EEREBAERLGD
5, TNHNERIZHES ZE2RLTWS.

0.dias -+ ap_10ag

=0.a1a2 -+ Qf_1a5A102 * - Af_105A1Ag -

MERRIZHES | 20D SEDORERITIRD & 5 IZIEREZ
EHZEIND.
kD ar, a0, - ,ar—1,ar (0= a; <|N|) BZD
BN AT k M DB % [araz -+ ag_1ax] £D 5
bdleeds. Zhnid

laras -+ ap—1ak]
=a;-NF14ay - NF-24 ...
WS THB.

O.dlag e

+ ap, - NV

ap—10
:0_a1a2 ”'ak—lak}al v
ap_1a+0.00 --- 00aias ---
k—10k 102

E il
+0.00 --- 0000 --- 00aqag ---
——

k fd E fiEl
+0.00 --- 0000 --- 0000 --- 00ajag ---
—_—

ki ki ki

ak—-10KaG1 - Qp—1Qf * " -

= O.a1a2 A A 10k

ap—10k

_|_

ap - NF-1 4 qgo - N2 4 ...
NF
a1 - NF-1 4 qgq - N2 4 ...
+ N2k
+a1.N7€—1+a2.N7€—2+

ak-NO

ak-NO

ak~N0

Afg—1Q) ***

Q10K

N3k

al.Nk71+a2.Nk72+ . e
Nk

1 1
X(1+]\ﬂc+]\]2k+ >

[arae -+ ag_1ak) 1 1
= ~F I+ r Tt

ak-NO

_‘Ig_



co mdino () oz, L /AJ:E%OD%\
AL DRITH 0, MDA 1 E /A

DT Z DRFEENXINHE L Z DOFE

TR S S 1 _ NF
Nk = N2k -3 NF-1

THdPo, MEHEKO0.daz - ap_1dr DFIE

1
Nk —1
k

1 —i
=g N

=1

0.diag -+ ap_1dy = laras - ap_iak)

Bl 6.

(1) 10 EFEDIEE/NEL 0.1234)10) 1IZDWTIH,
[1234} 1234

1234 e
01234001 = 5771 = 9999

[531]
05317 = —=
M= 71
22T, 531] = 57243 7+1 = 549+3-7+1 = 267
73— 1=343 — 1 = 342

DWW,

UL7zho T,
.. 267 89
531 = B3 -1 = = —
0.531(7 = [531]7 - 1u
(3) (=3) EEDMEENK 0.12 12DV T
. 12
0.12(—5) = %
(=3)" -1
ZZT, [12)=1-(=3)'+2.(=3)" = —3+2=—1
(=3)°-1=9—-1=38
L72235 T,
. [12] -1 1
012 4= —F—=—=——

8 MHBERMICEZ/NEL

%H@ﬂ&@%@ﬁ

1771+x+x + -

ZMALT, m+n OFtEZETIC
FZE2ZLNTES,
1+x+ﬁ+r~~imﬁ1@mx@ﬁ@%m&ﬁ@
Crl <1 DEFITE I OFBUIPER L, ZORI
l+z+2+ - = !

D N EINR
n

1—2x
Thb.
FRRIZ, |z| <1 THhiE
l—z+a2®—a>+24 1
PR — J— 2 PRI e
=14 (—2)+(—2)" + T
5l 7.
6 65 65 1

ﬂ)§§_“m2—1'_ﬂ?'1_(;»2

_ (A (Y (L),
102 10 10 10
65
- 1. 01[10] =0. 65[10]

~ 102

B 21710)
100110

21700) = 3+ (—10)> +9- (~10)" +7- (~10)°

= 397[_10]
THD,
10010 = 10° + 1 = — (—10)* + 1
L7535 T,
_ 21719 _ 397 10] _ 397 _10] . 1
1001 (<10 ~1  (=10)° 1 (=)
397119 1\?* 1\°¢
- fur () ()
= 0397[_10]
9 (—N)EZEICHITS Midy DEHE
TEE/NIZ DWW T DBIRRENEE A D 5.
EE 3 Midy OEH). 5 KO KEWFEHp L, prik
HWCETH B EOEE m 1oL, 28k 7L A e

DEIVEE (2d £ 325) OIFE/NIE @pé}:%, 1
BREOBRHIO LM TRINDGEE A, RO kHiTE
SN EBLITHL
A+B=10-1=999---9
N

d i
MR DAL D

AR 2019 FEEREMRET B UL, Z OEHDOEM:
299 LT, LW ERIZARDIROEH 2L /-

EIE 4.

N IXEDEE, nidFE KL TS, /2, midnk
WHWIETHDLTHLE, NA+1=0 (modn)
BT XD WERdPEFIELT, 2d L DHX
WU T NI #£1 (mod n) A0 TIE, 435K
T AMEBRT O X AMER (24 £ B) OIEBUNIY
B0, 1<k <dEAETEEOBE L IZOWT, 1§
BREIOWE Kk FEHOB % a, Hd+kFEEHOEE b LT
bEE

a+b=N-1
AR D 3D

BB N IZDWTD N HEIKIC & D FHRHHEL S
N7zZeilkb, ZOEHREHOBY N 2D\ TR
T5.
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EE 5.

N ZEAOEY, nldxFEHKLTE. N 4+1=0
(mod n) &HA7= 9 n L H/NSWEK I BEFMLELT, 2d
FONIWVWIZHUTIE N #£1 (mod n) 23K Y LT
@,ﬁﬁi%ﬁﬁ%%@ﬁéﬁ%ﬁ(%&?é)@ﬁ
BANEERY, 1S kESdE2AREZITEZOBBEIZD
W, TEREIDHE EBZBHOEE o, FHd+kEBHDOE
RbrTprE

a+b=—(N-1)

NS A RVAS)
Proof. qo, 7o =1 & LT
1=nxXgqy+rg - - (0)

ro X N=nxqy +r - (D
ZIZT, N < 0D&ZitiE, ¢ > 0&7
57212 r < 0&RBEIIZEDS. 2
T qo, q1, *°* ,qks T0>T1, o DMEE -T2 L
&, r,7r9, o rp <0

e X N =n X qg1 + Tep1
EUT qrir, 1 ZIHIZROTNL.
LD k=diTloFIZIFLOHTNY = -1
(mod n) &725.
ZDEZE qau1, Tar1 WXO2WVWTIE
Ta X N =1 X @a41 + Td+1
ELUTHDBD, rg=—-178DT
—1xN=nx(—q)+Tdi1
Y rg =1 THBI bbb, LARNFERIC
LT,
rain=-—r, (k=12 - d)
INEY, rp+rgr=-nTdhb.
ZokE, Nk)eAX(k+d) &b

re X N=nxa+rg

o (k+1)

Tark X N =n X b+ rg4p

Ihaedx AT
(rk +7ark) X N =n(a+0b)+ (rk + ra+r)
—nXN=n(a+b)—n

WZIZ a+b=N-1
O
5 8.
1. 10 3 3 1 8 8
37) 1 0
37
-36 0
37 0
1 0 0
11 1
-1 1 0
11 1
-1 0
3.7
2 7 0
2 9 6
-2 6 0
2 9 6
-3 6

é% = 1.1033188|_1(]
10+1=11
3+8=11

WS ZETEHELEDIL > T WS,

&my,

10 fEREORSDEIL

10 EFEER/NE % —10 #EIFER/NBUC AL 72 & &
2, TEREORINZLTHZ LICEHLTWS. 10
TR TN TIRESREPRYE, $EELHRTA
RIFUR TRV EEZTWAD, BEDEZ A, B
T PR ERF->TWS.

F18

N=10Dt ZDEFRHFDEINEDEED N =-10
DEEDOFRAOEZIZONT
Q@kL=2m—-1DLEZF FREOEIIX2M5124%
@L=202m—1) D EITiF FHEHOEIIXESIC

AN
Q@iL=4mDrE FERADOEIIFIZ/ILAV
11 &ZX

web-site <1) IZHHAI N TEILFT 1Y D AMRER]
DO -2 EHEIZLBIMEEZFZZ D] Tz HL7zZ
DT LD, Bz Bl —MIT (—N) EEIZDOWTIE
i E b 2TV, —RICH S NS N e FRICH
HUZ IR OFHENTE D L5172, AW
[FRHIZ HEFT U T D 7238 25 80 B 3t [Midy D&
B AR U GBI DO R EGR R MEEIZDWT, (—=N)
HEFENEFRIZBWTHHLOMNEZ RO L 2 FH
U7z, Bz B ASHIZE U7 (—N) HEED I S22 5
ZOMARER>TWE I E2EET I o7
AUASETE, 10#EE (—10) #ETIHERGORE
ENETAEEE RS L, Midy DEH | IZHI 5
EOBKRHDBERDELFEHDZESTHS.

(=N) EHEIZDOWTIRAFRL ENTWRW T A%
{EINTWBEEZTWS. SHBbMEEEITITWY
EQAN

12  SEXHk

1) JEFEDFLHIE, ttps://ja.m.wikipedia.org/wiki/
(D NI TVDOEFE T34 F A2 IETHERA R
W] | https://hamaguri.sakura.ne.jp/mainasu2.html
(3> E. Midy , De Quelques Propriétés des Nombres

et des Fractions Décimales Périodiques, Nantes, 1836.
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T D/ N B DB

E TR — B — S AR ER 2 FERRENTI Y B BE
KIELZE SRR M= (ke (4 Kihi

20203 A5 H

There is an amusing and amazing theorem on repeating decimals. It is called “Midy’s Theorem”. We formulate
our own version, and investigate the secret of the theorem.

We found how to know the length of repeating decimals, if the fraction has the Midy’s property ( 999 rule
) which was not mentioned by Midy, and prooved the Midy’s theorm by ourselves. Moreover, we have some
extension of it.

[Keyword] repeating decimals, Midy’s Theorem

1 (FLC®IC 0. 1 4 2 8 5 7
7) 1 0

1868 4F, 7 5 ¥ ADEETH % EMidy 1, L~ ; .
ZREREAA L. LT 20 EHTH 5. 2 8
EH I p R 5 XD REVEKE Lm(m IZIEOEE) % 2 =12
pIFEWIZHEE T % .m/p DIEREID R S MMEEITR 5 6 0 —ry
(2k £ BL) &=, EREOYIDOD k T & HEBD k HiD 5 6
BEHIHIZ 999+ + -9 LKA, § g =
212 3/7 1% Z 8 —

3/7 = 0.428571 1 e

BERTITOR TV SEEIZ, XD X512k 3.
ro="7Tx0+rg, qp=0, =1
rox10=7x143, =1, r1 =3
riX10=7x442, go =4, ro =2

& 725.3/7 OIEIRENZ [428571] 7223, Tz HiFEl & (
(
(

roX10=7%x2+3, gs3=2, r3=6 =+ (3)
(
(
(

BT B [428]). 571 &b, ZhezET L
(999] £ 735
P& 13 10 #EXT 100 T HARBO M E FH Midy
DEHTHEIREINZ Y, 25 ThyEIzBIY 518
REIORSIZOWTHRARGEDRDH 2 Z e Z2HA LT,
Z DX T, TROIEREI ORI AL D & 5 ITPHE S
N20 %R, Fa DPFALTE 5 AR L LGRS T 2l
L Midy OEZEFHLTW3.
AERA proofl  FHARZ proof2  fEKE
proof3 i1 proofd  FK[LHLZE

rgx10=7x8+4, qg4=8, ry =4
ry Xx10=7X5+5, gs=5, 15 =95
rs Xx10=7x7+1, gs=7, rg=1
re =70 =1 2o TWVWB3DT, TOEHEDD L I121Z
(1)~(6) #i< .
INHDER XD SEBELBINE 1,4,2,8,5,7, 1
DAMEB KN 1,3,2,6,4,5 THBEERS.
FHEEEZTCRTAS L,

1
2 BrRDODOEZHG ST 7)714
1 0 0
L ommumss ot E MR < e ic, EFHDI T ) 7
" T é ! 30
1+ 7TDEREPRRT 5. 59

—_
o
|
-
[\

T2

102 =7
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L 4 1 4 2 8
7)1 0 0 0
7 7)1 0 0 0 0
3 7
2 8 3
2 0 2 8
1 4 2 0
6 <~ T3 1 4
6 0
5 6
3 .
10° =7 4
10* =7

FDA4ODEENSRD LS REENELNT

Theorem 1. —f%IZ 1 +n OFEEBFRICBIT 25D 0
2B {r, )} 1FROATEREINS.

rn, = 10" (mod n)

mﬁ%¢ﬁﬁ%ﬁﬁf?<,%%@é§%ﬁamﬁ
% o EFNEERRTO — OWEERET 572012,
o< 28I {q,} LR DNEZEA {r,} ZHFEL
7=.
PO 28 {q,} RO DPEZEH {r,} 1%, KD
XowckEENS.

qo & 1o 3, l=qgoxn-+rg (0)
EoT qg=0,r=1

(0)xa &b a=agyxn+arg (%)

K2, qi, ri ZRKDB., ZhbiFa-rg+n DRELE

DICEHIEEINS.

arp =q1 Xn-+nm;

=qgoXn+targ=ago Xn+q Xn+mr

=(ago+q1) xn+r (1)
()xa &Y, a®> =a(ago + q1) X n+ ary (3%)
r1,Tr2, Tk qu;qQ; qk; iﬁ?}%ﬁéhét%,

afro = (abqo +a* i + -+ agr-1 +qr) xntrg

(k)
DD LE, (k)xa & D3,
a x afry
=a(afq+a" g+ +ag—1 + qr) X n+ary,

(%)
Qk+1, Th+1 & a1 +n, and argy = @gy1 X N+ T
DEERD OBINTD 25 HRD X 5 I2FHEDL D 3L
D.
a*tlrg =a (ak+1QO +afq +- - Haq + qk+1) X N
+Tk41 (k+1)
L7zDoT, 1+nDEERY DI {g,} & {r,} &
FECTRE S NS,
rn =a" X 1o (mod n)

if:, ’I’()ZlJ:D

rn, =a™ (mod n)

Theorem 2. a EHTD % DFTEBEBETHNSSED
DEIN {r} ERD K HIT85.

k

TR =a (mod n )

(35),(%),(k + 1) X b, FexEXROHER.

Corollary 1. + 0 o M/MMEMZFE LT ¥ &
WHNZRD DRY ri,re,7r3, -+ &
rp =718 (mod n)
7272 L, r =Mod (a,n)
DI D ALD.
7272L, a% nTHo7RD % Mod (a,n) £RL 7.

R (B+1) X (%) &K Proof D, rpp1=a-rg
XA (X)) a=ag xn+arg &D
T+l = a -1, = (ago X n+arg) - rp =
ary TR =711 T
DI D LD,
L7ed3o T, B {r} GWIED vy, BEEDS ry DFF
EFNC e 2 DT
rp =718

D RVASR

(mod n)

3 MWBERLBZWLWIH

. 1 1 1
-2z, — =05, — =025, — =02D &>
7 x&,Q - s £

2, WIS B RCARB B, 1> 0 = 100
DEFI BN, % DINBURBIASTREL L\ n % 5
F5 v

1,2, 4, 5, 8, 20, 25, 32, 40, 50, 80, 100
THEH. COZLHIERDI L DN,

Proposition 1. HZRE n »
n=2F5 (k=012 --,1=0,1,2 ---)
THBLE, — WHRMLES.

Wz, % PHENE 25T HE, nd R0k
HWXRT W TES,

Proof 1.

(1) k=2l D&
1 1 S S
o 2.5 2F.5F  10F
TIZT, 5P R I0EERTL LD DR AREICLT
20 Z2fMoTk - 1HTOBDINEE-T-d D%
BFeRTzrediud
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k #T

b, ARNMEEES.

(2) k<l D¥r =X
1 1 2l—k 2l—k
n 2k.5l 2.5 10 )
T, 2R R 10 EERE LD EAMICL
TEIZ0OZMoTI— 10BN EEFoTzb D%
iRl eRTZrrThE
lfzup“ﬂ
n N——
1 1
L, ARNEERS.

o % BRI 0,010y -, CRENDE
T3

. . [alaz PN am]

o 0.a1as A, = Tom

Z 2T, [a1as --an] &
a;-10m "t fay-10m2 4

DZrrds. kb
1om

+ap,-10°

- [a1a2 am]
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Fighting with Mold and Lactic acid
YOKOYAMA Natsuki, MOTOJIMA Tatsuki , SATO Akito and FUJITA Ryunosuke

ABSTRACT
We investigated a contrastive experiment to find whether the lactic acid kill the mold or not.
As a result, though the lactic acid disturb the mold’s growing, but it couldn’t kill the mold

completely.
Keywords: lactic acid, mold, pH
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Table 1  Experiments

Medium Growth of

Mold mildew

L-E1-1 —

L-E1-2 —

L-E1-3 —

L-E1-4 —

L-E1-5 —

L-E1-6 —

L-E2-1 —

L-E2-2 —

L-E2-3 -

L-E2-4 —




L-E4-1 — N-E1-2 +

L-E4-2 - N-E1-3 +

N-E1-1

N-E2-1

N-E2-2

+ 0+ [+ |+

N-E4-1

A4)

Figure 1. Comparison with and without lactic acid
(A) Before and after of L-E1-1(mold covered with lactic acid)
(B) Before and after of N-E1-1(mold without lactic acid)
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L-E1-3 +

L-E2-4° +

L-E1-4 +
L-E2-3’ +
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Figure 2. Before and after of medium removed lactic acid(L-E1-3’before&after
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Figure 3. Mold covered with water(W-E1-1before&after)
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Table 3 The second verification

Medium Growth of
Mold
W-E1-1 +
W-E1-2 +
W-E2-1 +
W-E2-2 +

TLUEUIZEERIZT -, (R 4)

Table 4 The third verification
Medium Growth of
Mold
Le-E1-1 +
Le-E2-1 +




Figure 4. Mold covered with lemon juice(Le-E1-1 before & after)
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With Kanten! Modeling a Phreatic eruption

—Aiming at modeling of Sector collapse—

KOIZUMI Momoka, ISHIKAWA Suzuka, OKI Hana, KUDO Rinka and FUJIWARA Kanako

ABSTRACT
We conducted some experiments for making a model of sector collapse caused by phreatic eruption.
To make the model, we regarded kanten (a kind of agar) as a vapor pocket and polystyrene beads as a
stratum. We sealed the hollow of domed kanten by freezing the bottom of the kanten, and lifted the
pressure in the hollow by vaporizing dry ice with hot water. When we covered the kanten with

polystyrene beads, it collapsed.
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Fig.2 the hollow of domed kanten and cross

section
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Fig.4 How to make the kanten
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Fig.9 experimental device using dry ice
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Fig.17 polypropylene frame
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Physics of Domino Toppling

— Analysis of the acceleration and deceleration —

Kota Shirai, Daiki Namioka, Hiroto Tiba, Naoya Nishiyama, Haruto Hamada, and Yuto Hamada

ABSTRACT
We are interested in physics of domino toppling. To reveal what determines the propagation speed,
we investigate the acceleration at a start and the deceleration on a curve. The results of our experiments
show that the propagation speed increases rapidly just after the start and decreases gradually on a curve.
We can account for this phenomenon by an increase of the impulse associated with a rapid increase of
the leaning dominoes around the propagation front, and by a gradual decrease of the impulse due to the
decomposition of the force on a curve.

Keywords: Domino toppling, acceleration process, deceleration on a curve
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Energy Transformation on the Free-Fall Motion

~ A Demonstration of Work of Air Resistance ~

SHIGA Yuta KATAGATA Yu ENDO Taisei
WADA Kazuki YAMAYA Haruto CHIDA Junpei
ABSTRACT

We had an interest in how air resistance works and we wanted to try to prove it. In
experiment of Free-fall motion, we measured velocity of iron ball and calculated amount

of work from an error from theoretical value. After that, considering Reynolds number and

so on, we calculated amount of work in the theory. As a result, although there was an
error, we could get result of same order and concluded that the proof was successful.
<keywords>  Reynolds number Air resistance coefficient
The law of the conservation of energy
1. FCHIZ TRVX—BRICHR AR D, A TO 2

Ll L7,

R B OAEIZIE, =RV XF—2 % 5] ZER[T O H BHE TEENL, AL E T RV — R
THLONEEAFIEST H, TO—HlE LT, EE# T XL IABIN D, ZEXRF T,
M X — 2 BRI X—IEHT 5 K 2SI N E L D720, BZERIZH_TH
TIEERERFTOND, ZOHA, 7T THENEDT D, 2T, FRizbidE DR

DT XX —NEXR TRV — T IN
5l 2= rn o EEE A EE)
SHDLLEVSIEERET, TRLF—DHEEN
AL TWD, FRbIixZF0 L) Fitichd

IZRbN DX VX —&E2RD, i EE %
HILDZEXTIEPUC LAt FE L L, EEE
=BT 2N EIDRGEETHZ L BRE L
TR ZEAT 9.



2. #HEHREK-FIRILF—

AREITIE, $KERKO BB TEICHKIT DH
FERIEZS D, SRERDEB) = R )L X — % K0,
MEZRLX—LDENS KD RLX
— %R D,

R Lo, 8B 1 M (130X
1072m, B #358x%x102kg) &, HEHIEL
(B—2¥'V, U L8 KEIE 0.01 m/s
Th D,

BT H8EROMEELA R ET D72, WA
W EARZ SRE A MICERE L, #ENERD
DDA v —Dh E AL L, A
FHEZE S 1.00 m OENLEEKRABHRET
=¥25 (Fig.D) .

(a)

(b)

1.00 m

infrared sensor

Fig.1 (a) Photo of the experiment
(b) Schematic diagram

Table 1 the numerical value

Number of| Velocity [Number of| Velocity
trial trial
[No.] [m/s] [No.] [m/s]
1 4.42 11 4.39
2 4.41 12 4.39
3 4.38 13 4.38
4 4.40 14 4.42
5 4.40 15 4.38
6 4.39 16 4.41
7 4.38 17 4.40
8 4.41 18 4.38
9 4.39 19 4.38
10 4.37 20 4.38

ZORE, BE 1.00 m O A TEMA &
I, BRA~OEBERZYD Z & TERERN A
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1775,
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Fig.2 Photo of the experiment
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Table 3 the average velocity of every point

Height h[m] Average velocity
Vapelm/s]

1.00 0

0.900 1.39
0.800 1.97
0.700 2.41
0.600 2.77
0.500 3.12
0.400 3.40
0.300 3.69
0.200 3.93
0.100 4.15
0.000 4.39

ZOERITMEENZEL L TWD =D, £D
BRICHT 222K O LIzt FZ2RD 2D
ITEE LV, 22 CIRERER T 0.100 m B & (&
HWEAERZ L T b0ELTEZD, &
X OME &2 Y & o 7oA O E DS b
LCEx5DE, Tabled D L D25

Table 2 Velocity of the object on the free-fall motion

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.900 | 1.39 | 1.41 | 1.38 | 1.39 | 1.39 | 1.39 | 1.38 1.37 | 1.37 | 1.38 | 1.37 | 1.38 | 1.38 | 1.38 | 1.42 | 1.42 | 1.41 | 1.41 | 1.42
0.800 | 1.97 | 1.96 1.96 | 1.96 | 1.96 | 1.96 | 1.96 | 1.96 | 1.96 | 1.96 | 1.96 | 1.96 | 1.96 | 1.96 | 2.01 | 2.01 | 2.01 | 2.01 | 2.00
0.700 | 242 | 241 | 241 | 241 | 241 | 241 | 241 | 240 | 2.40 | 241 | 2.40 | 2.40 | 2.40 | 2.43 | 2.41 | 2.46 | 2.40 | 2.39 | 2.41 | 2.41
0.600 | 278 | 2.78 | 2.78 | 2.78 | 2.78 | 2.78 | 2.78 | 2.77 | 2.77 | 2.78 | 2.77 | 2.77 | 2.77 | 2.79 | 2.81 | 2.72 | 2.76 | 2.76 | 2.72 | 2.72
0.500 | 3.10 | 3.09 | 38.11 | 8.11 | 3.11 | 3.10 | 3.1 3.09 | 311 | 3.09 | 3.10 | 38.18 | 3.17 | 3.13 | 3.09 | 3.11 3.25
0.400 | 339 | 3.36 | 3.39 | 340 | 3.40 | 3.39 | 341 | 339 | 3.39 | 3.41 | 3.39 | 3.39 | 3.39 | 3.43 | 3.43 | 3.41 | 3.39 3.44 | 3.44
0.300 | 368 | 3.66 | 3.69 | 370 | 3.70 | 3.70 | 8.71 | 3.69 | 3.69 | 3.72 | 3.69 | 3.69 | 3.69 | 38.75 | 3.65 | 3.72 | 3.66 | 3.68 3.71
0.200 | 3.97 | 3.88 | 3.95 | 3.95 | 3.93 | 3.97 3.98 | 3.96 | 3.94 | 3.95 | 394 | 3.96 | 3.91 | 391 | 3.88 | 3.91 | 389 | 3.89 | 3.93
0.100 415 | 413 | 411 | 415 | 417 | 415 | 413 | 4.14 | 417 | 415 | 4.16 | 4.15 | 4.16 | 4.16 | 4.13 | 4.17 | 4.16 | 4.16 | 4.17




Table 4 Average velocity of each section

The height from The average

standard h [m] velocity vgye[m/s]
1.00
0.900 0.696
0.800 1.68
0.700 2.19
0.600 2.59
0.500 2.95
0.400 3.26
0.300 3:55
0.200 3.81
0.100 4.04
0.000 4.27

I TCESIEB O Lt Fwy I &2k
%o Wauld 0.100 m Z L IZZERIEBL N LT
fEELHED L TELN D, T8k XV 2=
2% k 2k =141x10"*% L Table.4 OfE%
Hng &,
Wan = 21121( KVave i*1)
=141 X 107* X 1.00 X 3%, (vgpe i)
=1.35x1073 [J]

ERED, ZOMEIT 2 TROIZERERD K-
7o =RV X —AEJ] DK 28% L 72D H DD, [F]
CA—F—TRKODHZLENTE, SHDOHE
Bk, BRERKDN LKoo RN F—D R THRZE
I E b0 THD Z L BT Z LT
LW, —#E 5 ftic L » Tl c& %
ZElFrEhe,

4. BHYIC

AFLTIX, SREROABE FIZHFEB L, L
ET R —NEHT R CEBmIND
BEOZ R X —DHEKEEZRD, THNZER
B LD EFETHIATE 0 E ) 0 EBR
Tt Z e BT, EORR, SREKOT =X
NEX—DEKLKBEDOR 23%% 225 BH 112 &
HAEHFETHBHTE D Z e RENTZ, L L,
BAEIZ IR E B E RN A O, EROKBES
ZEKARPURE OB &, ORI X - THE
SEHNIC I HEEEZELIKRKDO LN TV
WHREMEDRN B D, A kIE, TOEIZONTE

SICRHEEL TW BERH D,

B35 LR

DFH=ES  EHEWES R E— A 7% H
UNTE TE B 7 7 S FEBR UM D BR S

2)OKi : HlLFE D 728 DRLZE 1 F i E,
https://pigeon-
poppo.com/reynoldsnumber/

E KL HE(2019) : FEMESR, FEHRK,
1192p
6% ~ZESRPURE k OEH ~

2RO LIt F B2 RO DI2HTZ- T,
TR PO EN BB L 72D, LFDOBZIC
BWTIEA T T OHE % FIH 9 % (Table

m= 35.8 X 1072 kg : mass of iron ball

g= 9.80163m/s? : gravitational acceleration at
Iwate

© = 3.14159

L= 1.822x%107°Pa - s : viscosity coefficient

r=1.30 x 1072 m : radius of iron ball

p=1.205kg/m : density of the air

s=5.31X10"*m : area of projection

A),
Table A Conditions of the experiment
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Fig.A force balance
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