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CERXIZKDHAREE (Summary)

O 81X NIZDONTHEE

We studied about 8-puzzle. It was introduced in a famous math-website. We tried to research the
moving progress from mathematical perspective. This time we largely studied two things. First,
the proportion of “possible position”
and one of “Impossible position”. This problem has already been solved. But we found a new way
which is easier to understand to solve this question. Second, we studied about the rule about the
fastest moving progress. About this study we couldn’t solve the problem completely. But we could
know the characteristics of 8-puzzle.

@ EERKERERIZH T I REATBOTHRE

These experiments are the 4th year at our school, since last year, we have been conducting
experiments focusing on the inside of fluids. We tried to clarify the flow mechanism by visualizing
the three-dimensional convection in the experimental tank. It is considered that the up flow and
the down flow are generated with the change of the flow velocity.

@ KEARDIEEIHFTZTS LT v IHE

We studied the Brazil-nut effect which it is a phenomenon where large objects rise to the top of a
mixture. It has not been solved yet, so we tried to clarify it. We found that large spheres rose by
small spheres pushing when shaking a container horizontally. Furthermore, large spheres rose
higher when we changed the amplitude and frequency,or the vibrations, the proportion of small
spheres in a container and so on. In addition, we recognized the height of large spheres in the
container is in proportion to the force of shaking the container. From now on, we are going to
elucidate the relation between fluidity of the small spheres and this phenomenon.

@ BEEZREYLETFEIE2MYOTHSY

We studied front tire of wheel chair which can climb up higher steps with smaller force in order
to reduce stress of users. We made small plastic models of front wheel that has different designs
and compared their performance. In the experiment, we mainly focused on distance from point of
effort to axle. As a result of our study, sector-shaped type could climb up the highest steps. In
addition, it was the best to make the diameter of front tire half the distance from center to ground.

BiRHNE

We studied sound wave fire extinguishers, which are capable of putting out flames by
manipulating sound waves. Most powder fire extinguishers we use today have difficulty with
disposal of powdered fire extinguishing agents and the agents pose potential health risk to people.
On the other hand, sound wave fire extinguishers do not have these problems because all you need
is electricity. We figured out the relationships between the resonance and strength of sound,
different frequencies, or the existence of trumpet horns. However, we were not able to understand
the system of resonance well, so we would like to do some extra experiments in order to gain
further understanding.

® AEREANISESRELEEDEM

We studied about making snowflakes in freezer. We were interested in the “Nakaya Diagram”,
which describes the relations among temperature, excess density of vapor and the shape of a
snowflake. We tried to make a simple apparatus which could make snowflakes and observe the
process of being formed them, using with things which can get easily such as plastic bottle, a
camera, and a freezer. We could shoot the process of growing snowflakes.



@ BBA(I) A 42/ — I BEEERORIE

Cooper sulfate anhydride absorbs water and becomes a blue hydrate, so it is used to detect trace
amounts of water. In the previous study, it was considered that copper sulfate anhydride was
dissolved in methanol, and the extracted crystals were coordinated with methanol. The purpose of
this research was to further deepen the previous research, but as I proceed with the research, I felt
doubts about this crystal. As the verification proceeded, it was judged that it was not a methanol
coordinate.

WMEEIVYU—FERWKERLEE
We had a study to know about that concrete blocks which is attached bacillus Natto have effect

to improve water quality. In this study, we used detergent and soap as instances of pollutants. We
dissolved that in water and soak concrete block there. According to corrected that solution every 3
days and extract surfactants by toluene, we measure absorbance and amount of surfactants in
solution.

As a result, we knew that concrete blocks have effect, but we could not say all that bacillus Natto
have effect.
Also, we thought that the substance that had the property of moving ethyl violet from the aqueous
layer to the toluene layer was gradually leaching out of the concrete.

© BOEZRY LGS TOREIZRY

Hair is damaged everyday due to the effects of hair dryers and curling irons. In this study, we
clarified which components contained in commercially available repair agents acted effectively on
which part of the hair, and conducted an experiment to restore the hair to its original state as
much as possible. As a result of the experiment, it was found that raw keratin, which is a protein,
is useful for the internal structure of hair, and PVP is useful for the external structure.

BRMOEIE LS E

We studied the prevention of deterioration methods of edible oil. We use a lot of oil when frying
and large amounts are wasted. It’s harmful for the environment. So we decided to research the way
to prevent oil deterioration. The main cause of it is oxidation. Thus we researched how antioxidant
ingredients contained in food could prevent it ; umeboshi, mandarin skin, tea leaves and potatoes
skin and tea leaves. As a result, we discovered that umeboshi and potatoes could prevent oil
deterioration.

@ WEHOMEER (7414 FoFYF) OBR

We studied efficiency of an antimicrobe called phytoncide. B.P.Tokin is one of the first researchers
of phytoncide. He defines it as “phenomenon that hurts higher plants emits harmful matter for
micro-organisms”. Today, it is also known as the matter that effects relaxing. Some scientists say
that it has an immune effect to protect itself. However its details are not elucidated. So we are going
to study about what the phenomenon is. As a result, the number of colony has decreased by 10% in
many experiments.

® = FYYD)LIOMBAXE

We studied intracellular symbiosis of Paramecium bursaria. Paramecium bursaria is a unicellular
organism that has a symbiotic relationship with chlorella. Paramecium bursaria can be symbiosis
again after being removed chlorella from it. We made Paramecium bursaria eat various green algae
and researched conditions for intracellular symbiosis.
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http://www.fbi-award.jp/sentan/jusyou/2004 /cx_osaka_sangyo.pdf

(2)YouTubel B = FTV#E Z MBI+ v X 2— Ihttps://www.youtube.com/watch?v=80WO0 _ZkJSLk

8. B

AT HED D172, WIZEDOHIE E THRE L T 728 o 72 AL & H @ 52 O 2008 8 o/ A
S, AARAEZIILD, THI L TWEREWE T RTOHITEH L ET,
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5
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(A) (B) (C)

M52 AYREEZRD LT SHkT, (A) Z=@Rox (v, B) 1ZRMEOZATO I LRETRERY LT
HEE, (C) 13 TR Y LI 5 BB,
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X 6 PRI OB
TU (ZEm235% 0+
FHEVEDOD D E S,

23



BIBHXNER
SEEYH 2%

1. EF

Rz BIE, BT L > THKETT 9 BIETHARICOWTOMREEITo 72, BIEEL LTINS, £<D
THAKAMESRH KT, AR OBIER, NME~OEZE L WS RBERRH D, —FH T, BEIHAR
I, BREMBHL, AC—D—00RETLHFWMICE > TREHET 720, KIS KSR 0 R A
EIRRT D LN TE S, Fbid, #HE2@ LT, L5, Foms, R, ZBRTHWZT v 5k
—ORRMEE RS LA TEZ, LavL, HIGOMHAICE L TIEmall B 5 Z e AT
o, ZTDH, TOHMAEZ L VRSB TE D L0112, BMOEREZIT> THEZNE -,

2. BIREM
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HTENTED, LT, BT, HAKOBEOKIZES VA7 26T 72012, FIEAIREI5
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ZOWFRIZEWTIE, Bl E A E—I —F S IRE R RS TRAESE, HARRITH AT~ I L~
90g DA A Lz, (M1, 2)
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Tl &R OB AR TAKX
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FROAXTROE-FOE S OHGHEE & & 12,130~210Hz OIREIEOF 2 M 0 k12 T,
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WS 7OREIN 1.0m, 0.25mORHIEIT 5T v /3K —r OFEE T OEEIZOWT, &
AT CEAITTT2ME2.0 em, B 1.5 em DT 4 v ¥ 2 X— =08 Bk & b7z,
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[ A IR E R DA
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24



HHKOBEZITVRRPST-HDIZEE L, UTIEEBRTHWZEAIEEHM THSD |
O EHE LT 1.0mDT v h—2F0 DA IREK 95Hz
@ eSS T 1.0mDOT v 5k — B LOYE R84 163Hz
@ HE A7 0.26mDT v SR — Y OGS IREIK 306Hz
@ HE A7 026mDT v k- L OSE EE 575Hz

4. #R
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(2) FzBr 2
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THZENTED X IIC, BERLELREWRMKkGOERMLEBIEE LW,

7. BEXH
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1. EF

PRFERITIRE, ZRPTOKEREL VWIFRNFEZEZ DI LXKV BO/REOENRENT D E VD
TEEHRRAANT T HENIRICE LD, R BIXZ OMRICHKE D, ZSOMENIERIND
}w*XAKOwTﬁwbkw&%i %ﬁﬁ%&/bfhw&& FECHHH T D% FNT,
FEEmAVE U 2R 2 @ EIC T A 7 O HAEEENED Z L il AT,

2. IREM
(1) BOREMRZ BHENTRAESE D120, ENOKRKSE L BENEEOMGRE RT3
Q) MBHENTEOR M EIRE LT WEE 2R T 5,

3. BRAE
(1) FiEER (# 1)
S ) PR | T ke me
TR 1 FR T CORH b7 Y OEBGROREEE }T i
FMET S, FlEEER ?2;"3@ Y |50mL| 1.5V
TAHER 2 MEETORHO Y ICEDN L BEE U
HET 5, FlEER2 _;22;4 }#L |50mL| OV
IHCE D AERTHERATIEHROKE SRR T
o PRAOIL AR, (17— 07— (B SPARK)
y .

FOFR1IDOFMTYHER 1,2 21T-72, KiLET—
ZuaH— (K1) THETDHZ LT, KMz sz
BEEZWET D,

(2) A=BR

EE:D

FEBR 1 MR TERTWEESERJMZWA~D,

FBR2 MM TEDWEE AT TRETE DN E I DElD,

HEE 2, MEE 3 AERRL. EBR 1,2 21T-o7-,

2L~y R MAOFIIZT » 7O (BEER Sem F2E) ZH0 f1F, BoFICHEO%R %
Mo Lz, EICERE L7 AR O BB 30em [CH B — ARz 5720\ 72, e
LDy AR MVET  TORITNREZR T e, IMNUZT A MZEDAREZRE LR 6,
TUHINT AT TRERN T DT EIRY L,

18L DEEDR v M 2 27 N—T TV &bE T, EEOEKIIKPRALRNEL S, BEAFr
—IWZRE BT, ELIAATE, HEEOEITITBE Y SR OO 50em OEBRE ATz, LrbE
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T EREE TR LIS LRI I T R OEEST b DERDL LT, BOTF
IO HOBEY (T E) #0070, KEeE@EICEEAN, BEWRICEIR,
EIEEZ RS CX 2EREEZ ORE, VT AT TRBNPTE DETFEIRE LT,
B, UTXOREMEH LI-OIL, PAFERROEATMZICI N T, ix e Tz a2 L7
R UTPFOENRERDBEORMPEDERLTNE NI ZENRHLNIR>TNEHEDTH D,
Ny hay NN AET T Y XRORIFIEFICHS, EFRBAFLLT o7z,
TEMFEH L,

Wi — 43
| 1BL OBy MR MR QoS W TR E AT, LT L T
DEEEY T EI0 BaTE Ui, B0 FICNEO Y AOEY (F2E) 280 i
o EBRO TFICEAEAND - HOMT v TRASTED . PICBEHE 50em AA 5TV
A B WSS, WA T MR A R E, U2 T AT TR TE B
U | remmLE
E |
ERAMEEE 2, T LI RN TE 20 a7, £7-. B8 3 TIHKR L EENOSRE
T =% H—"TCTHIE LI,
%8 2
wx7@u/x 10 1. 20 fEORHIL L XE D A1, $EGCX S 7 X T CHRE LT,
BEICERM & 0 AR 2 TIE, BB HIR S — P ARED . MARD. AHTRAOEY Lo
@5&& BRIV S AT RER L, ERET-7,

F7m. EBR 1,2 21To7- L 2 OFMIFBROFDOEY TH D,

BIE e TEROE | mm | AEhbOBS
3.0VCHEE 15
EE| (B—LER 20mL . HIET5 15cm.20em
(-20~--15°C)

2 7))
o | 15V CEE S0mL 1.5 it 2 bem.lbem.2bem.
=8 (=20~=15°C) 35cm.45cm

. 95mL.30mL.35mL | 1.5(-20~-15°C), |1.00A.1.20A. i

e E
=E3| WFETH 40mL.50mL 8(=99~-20°C) 1.50A 25em
4. &R

(1) TEER 1

=7 a LR 1.5V OBEEZMZ - & %,

TEEIE 0.66A 725 7=,

F7o. ROBRH & AKROERIZLL T DR, 77 70 @}:iﬁoto

B (4 0 5 10 | 15 | 20

iE (°C) | 24.6 | 25.1| 25.6 | 26.1 | 26.5
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(2) 5 2
BERITEDTZ 7D X)o7,
1500 F AT ChEFE AU LT,
5000 FAHIT CRONRE DMK T Lisd 7z,
10000 PO CTHEEEN OIRE LRI CIZ72 b, L
B IR DS JE I 2 b LT,
(3) A%
O#EE 1I1Tx LT
FER 1 H—E AR (3.0V), K&E%Z 20mL, MEEOFKEL 1.5 (HNIRENR-200C~-15C) T
BE L EE, FOMBITRICON o7, ZD7=D, EBR 2 1ITHR o1,
@%EE 2125 LT
e %E@%lﬂ'm%%smm RO E% 1.6 THEE Lz & &, EiitElE 2~3A 127
ST, FTBBORERITRITELE L TOWV T,
’®%ﬁ%mwt%%fi\Wﬁ%@%%mﬁﬂ%&m\wmhzmm\%mx4mm®%
INHEEDL L, RbMEAOWIE S ZHAT, ZORE, KED 5 25em D S DE{FEORE
I BRI E L DV,
KR 2 FEMONEEIZENR OV T LI, BEANOEBND CTEDRLEI AT TIRET D Z N

T& ol
@%EE 3126 LT
ERIIALOE, KO@EY, mi | RE | mEasuE fEEpkE ke | TRED el
2B, O EB 1 TN 1504 5.6V 14~ 9°C | 25~~30°C | 25mL | 15 x | x
150A| 37V | 15~ 10°C | 9~11°C | 50mL| 15 x| x
S SRR, s X
EBR2 THAAT TR CEL 1.20A| 30V | 16~12°C| 5~7°C |50mL| 15 % | x
A FEER 1 CHENIEBEDEW & X 12ITRESL D [1.004] 26V | 19~ 15°C | 2~3°C | 50mL| 15 < | x
. . . 1.50A| 47V | 15~ 10°C | 25~35°C | 30mL| 1.5 Al ox
SN 3 VB FE PN -
BT B8, HNIREA E & &I 1.50A]4.9~52V| 14~ 9°C | 30~-32°C | 35mL| 15 x | x
FNNEIT T LE ST 1.50A| 5.2V 12~ 7°C | 32~33°C | 40mL 1.5 x| x
o s e . 150A| 5.6V 19~~18°C | 27~~29°C | 30mL 8 % | x
X o FBR L TR DD R T 1.50A|4.95.2V| 20~-18°C | 25~-26°C | 35mL| 8 o =
EERQ TIIHI AT TR TE oo 7= 1.50A4.9~5.2V| 21~ 19°C | 27~29°C | 40mL 8 o] o
- 1.50A| 6.0V |22~ 19.5°C| 33~-35°C | 40mL 8
EJ N w TR TE I, RN TE HBRILT = e

DEE.D i

0 47

1 eI 1 H§fH] 30 4374 2 Wl % 2 IR§fH] 30 4%

5. EE
(1) TR 1, 2

TFERR 11217 2ENIW], THER 2 1CBT2 1 BH-0 I8R5 EJ-s1IZLL FToROM®E
D Elpolz, 7B, KOEEIX 1.00g-cm3, KOIMBEREIL 4.18J-g1- K1, KOLBAKREIL 2.10J-
g1 K1, KOFRAL 334 g1 TH D &1 5,

TlEERR]
EE - BiRERS OB E I B EiE
BHS5h2EHM | DS BEHN]
0~ 91,040 #0. 350 #9-3.71J g™
0C — — #9-4.77J -5
~ 0T — — #9-0.327 -
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ZORERIY AEBRCTHATLIEIROE X% 30cm, EEEE 3.0V, KEE 20mL L Lz s &,
KOWBENSRDHNLDHEE 1 BRICEDNLIAREITIZEFE LI RDH70H, KAEBRTOERE 1 0%
BIZZh b O&RMTITo 72,
(2) ARZEHR
O%E#E 1Izx LT
RN TE RS T-DIFMOAROREOWRIE, KEZ2EICEVERROTITI NI & FRROM
PIZ &0 EEENOREN R TR ERN TE DOICLE R FRRAmENEZNICS W L, REE
BVROBBENITLS . +ICHBHEAISNANWZ R ERNRERE LTEZLND, 2D ORMEE fRikd
BHieblz, HEiE 2 #EK LT,
@ 2 126 LT
FRELDFEEPMTESLCT VWIS XORICEFT Lz, FanaMina<, £725EE 1 L0 b
WRDIOILEIDUE L ZZREEET LIER, MEREAM ELZEBZZ b5, BhoE &
FHZFRINOMIRN K D ITER & T IE LRI TN BREENE ST | FBHAOWD LTLEWY, I A
T CORENTERD ST, IR EHIT S Z & THREICREMD TE 28120 A7 ThRE
MTEXLHDOTHWNEE X, Fio, HE 2 1INV T T AF v IV FGBZOTZDMLLI350OT,
MLLeF W, HEEORy bR MV Z2FH L CHEE 3 21k L1z,
@LEE 31Tk LT
B AT TR LT2BRIC R B BT T2 I A TE I o T, ZHUE, RO HKAES E
BN EIPRT T LES OB DND, ENERT HT2DORD E0 D O 25
BTzt RREELLS B Lzl 1 ml7ET e > TLEL T,

6. #Eim (BRE)

FRIZE Y EROBENK-18CUL T D & & P TEHH D 2 LR nhoTe, ZHUIH A
FIZH S TWREEmD, ZRDOIBEPK-13CORNLE L T\ o b Th D,

EOREBDTEDLEM, METELHRME LT, KORBEZ LD,

BB OEmS  c BRBOE (HEFRICEWE) - ZALICERT S B2 b5 ERER

- BRHPOKERE - EROBRE - EROBEERDLODOHFEM BNEETLEEZLND,

Iz, ERRIICE 50D Lo TH, BE ETIIREENTND LIICRA, fEb T
KB PR TN TWo T LEoTe, = N7+ — D AERBEFFOL I BRI AT TEBREITS721E9
DS, EERICME S R D LB DD, o, R —F O THETE L L) ITRniER
BERV, FEEREBZNG, BBICAREHITR2VIEI N, BREATERLT VI ER¥bnoTz, SREEIC
NRaEHITTITIREEZAHRICT D720, oo D EBEIZER DWW LWL 5 R HFIEEMESL L2\

7. BEXH

EMERy FARMLAIERAERE http://www. tesio. net/ dhpress/hiramatsusnow/pet. htm
PAFHE EOFFEE https://yukinokagakukan. kagashi-ss. com/ukichiro/

8. #i

ZOMRE ZHREL T EE o, mHEEFRBERF RIEAICTE BEHH L BT ET,
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BRERER (L) A 2 / — )LERLHE S DIREL
SEBEH 2%

1. EF

WRlES (1) HERMIFAK 2 BRI L CTHEAOKFM IR DT80, MERKRD
BRI SN D, AROFEIEFLATHIZE CERL 30 4F) TiE, heledd (1) #K
MNEIAZ 7 —ZET, B LRI A Z ) — A DREL LT D EBEL
TWo, ARWFFETITYEY), BATMHEEZ S BICED DL Z L2 B E LTV,
W HED TV FTZOREDEZLII OV TR ZK U, £ L CiGE % it
DB E AKX =IO TN EE2RT WL ODDORERDIA LI, &
FERN AT & BT 2 fhEm s = o 72, M1 el o i

=

Mm5E H30)
2. FREM
MRS (1) A & ) — VISR D DATH L7t s ORI s A &2 ) — /1T
oD REET 5,
3. IRAx

FER 1 - eATARgE (H29) oD FRELIEER 0D FE i
A K= (99.8%LL E), =& 7 —1(99. 5%LL E) | FEEE (99%LL |) & ZiEi 2 A F D 5. Oml
AREREICE VIS, £ 2120.010g, 0.020g OfilEH (1) 2 AN T2 5, (2 2 COiEE
(1) &V 9 DT CuS04+5H0 ZINE L THEKMIC L= b D& AWz, LA, WiEesH (1) 134 Tk
M35,
FEER2 ALY ) — VIR ORE S OBMRE (Frit &) O
R (1) ST e A 2 ) — VIR D 2 B0 372012, A %/ —/b 50ml (T hifedl (1)
iR E AR L, MLl BB T S, RBARR AR H L ZER S ARSI - T2 FE
MOEEE®ED,
KBRS KFRMOMWEERD 1 T r—% (B OBKERIZE 22
A (1) Mk 2 A 2 ) — VIR L TR LN Z . BRBEAAST2T V7 —2—OHIZA
U, MBSO B A RRFRSR (1) FoAKF O b & bl L7,
FR A IREET N Y U A TKEZERY RV A X ) —/UZ%E L TRRGIES
AR —(99.8%LL E)HiZ, DI DICEENDKPENLT D ARENEEZ B X, A X ) —ITE
ENDLMERKREZIVRS BT, A% /7 —/VIZREET N U Az RRIENZ, —BLL EAkE L
7oo BEBEREZEREL « A L CIRIRICE DT A X — VISR U C, hiledi (1) 2328 1 &
FERICE L, B2 R LTz,
FEERS L FEBR A O BB A VTR (1) 2 & Tefldh 2 80 « MGET 5
EBRATHRONTZ A X ) —VICHEESR (1) 2380 LT3R LT, R AR a2 B H LSS
SH, MmEEY L, AEABIE, SOICKESERARISEBIE LT,
FHR6 : TR THRONTAEMEZEDR L, 50D KIEEOMENGENL L TWDDBA K ) —/Lh
E9 R T 5
el (1) FKFIP & A & 7 —NEERD HELY H Ui &2 T NSRS 5, 1551501
RolZi, RN, Bk, BEMICT 6 (Vv 74 0%) ZiERET 5,
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4. #R

AR 1

JATRFE L [RIER. A & 7 — VKBRS () 287 LIZRBRAE 720 i < e 0 | @AM L T

D EIITRAT,

iR 2

A3

iR 4

FER 5

(FE 1) FR1OEWIRD LR S, A X — /WS DRI 2 i &2 bR L7z,

AR ) — VIR D & TNV,
1 10ml 0.018 g
2 20m1 0.024 g

Kt U< 1Tk E A, 0. 1%~0. %2R T TWAH & EZ B b,

(FF2) Bl (1) K OE &2840 & B2l

XC® 18R 3% | 4% 5 i fa]#%

B (g) 0. 500g 0.413¢ 0. 396¢g 0. 382¢g 0. 378g
5MTO0. 122g B Uiz, AT, AL HENOEVIKEIZEILLTZZ L BEMNL LTV =K
NRB IO TRy nEEL 655, .‘\. ’

(£3) A% =MW H LI

XU ® 2 % 3 W E% =
0.717¢g 0. 724g 0.723g 2 (B L 7= [E14)

SHEBTIEL A EWAD LirhoT-, BEEALDHERS (11) K & X TH £ o 72 < W
LARWDT, A ) —/URBENL L TWD ], TENL L TWB KD 720 TFE 723K EANL LT
W2 OWTINTIE R W EE 2 D,

REET B Y T BB ANTHRIE L7t A % J — ) VIZHRERS (1) 2 Adi= b O, WA H <
R linots, ZOZEMNDL, B TAY J —VIZHIEEH () # Nz 72t OREL leo7=d
. DTN EENDKITEIBE L2 TRV EEZ DL Nk D, /2, AX J—)L
DOFEN LR oTeled, WF2ER -7, b LK TR oz e it FRall b
ol bEZHND,

FBR A OV % 78588 L TR DIV B AT > 7272, Figsi (1) 12H kT 5
WD REET RNY U LIHKRT DME N ERGE LT,
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