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Division Property

— Property —
Division Property of Exponents

English To divide two exponential expressions with the same base:
Compare the exponents,
« If the greater exponent is in the numerator, write the
base in the numerator.
= If the greater base is in the denominator, write the base
in the denominator.
Then subtract the smaller exponent from the greater.
Usc the result as the new cxponent. @

Algebra Example
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(Here, m and n are positive integers.)

(5E : Math in English Club ®EET)
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Write a descriptive paragraph about the bar graph below.
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(IEM% . _&L‘?/:\E @%ﬁ%%*;’, D Q%B) This graph indicates The maximum temperature and the number of those days is Japan, in

August. As you can see from the bar graph, overall August temperature rose in 2010 compared
to0 1960. There are several days that the maximum tenperature was under 32°C as the muximum
tenperature. We can also see that the number of those days record 32°C as the highest
temperature is largest both 1960 and 2010. This graph clearly shows the climate has changed
these fifty years.

Comments: Very good attempt in trying to describe the graph. I would have liked to
see you give it just a little more details and compare between the two years. Be
careful of the spelling of words and how you use your punctuation marks. Good overall
attempt.

Correction: This graph indicates the maximum temperature and the number of those days "IN™
Japan in August. As you can see from the bar graph, overall August temperature®s* rose in
2010 compared to 1960. There are several days that the meximum *temperature® was under
32°C as-the “mani emperature™: We can also see that the number of those days
*recorded* 32°C as the highest temperature *in* both 1960 and 2010. This graph clearly shows
the climate has changed over fifty years.
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50 %fﬁiﬁiﬁ?j;;liffﬁ—mkstvi(bfﬁt\ﬁ1&(1&—&“)0)‘@&%@&&%@ 81.7% | 88.5% | 87.7% j -
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53 | FREMICHL, ZOEMNE  DUIBKEE TR TS ZENTE T, 72.5%| 83.1% | 84.8%|
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HIEU N AFRICIRAL

ERHDI 5-5%

Uh o e itREEICE

AEEES 63.6%
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HEOUITRENSREIE 50.0%

BAHICERYUHEsH T 46.6% 23.3%| | PSOREHNEUN ST & 53.9%
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B4 SSHEXL HEDHRHEE NE L ORERSEICRIIDERBVET .

i avi) PPOIFIID | BFRUBILEB| BR[| DS
SH6F 57.9% 26.3% 5.3% 0.0% 10.5%
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&[5 SSHOEMAICSINULE & T EEDRIFZRMICH T D EkK- B LA LT B EBLETH,
[ ) PPELETS |HFUELLEV | FHRIEEL | HHSEL

SH6E 47.4% 47.4% 5.3% 0.0% 0.0%
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SH2E 32.1% 46.4% 3.6% 0.0% 17.9%
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Method with the performancs of 12 Inparosmpic surgeons 25%
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g el E Dur results showed n trivial efoct of expertise
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Result i} £ 5%
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their usml environment.
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Discussion 15%
envirommental changes along with the experts

From n sty perspective, this study coglhasioes |

adnptive capacities.

%1 TURal 200 BT IR EL

clndiwidunl works

WO D obsrroct THEAE L&

Discusaion T8 IHTAHEL L 3.

Mbstroct (164 words)

WRIZRA TAT. Introduction / Mathod / Result /

A constructvas approach to language learning can mativase soudems by activating their braios 1o coeane

new knawledge and reflect more consistently and der,

n their Lnguage learning experience. The peesent

study focused on assessing the wse of the Arificial Intefligence (Al) speakers Google Home Mini and

Amazon Alees as pars of o Blended Lesming (HL) eevironment 1o drprove the English skills of 1w groaps

of native Japanese undergradntes. The parsicipants were 47 native speakers of Japancse, all third-year

bessiness majors at a private univessity in Tokyo. Pretest and postiest Test of English for Internaticnal

Communication (TOEIC) scares, as well a5 resulrs from a post-tramimg survey. wene wsed i evaluating the

wyenall cffectivensss of the program, Galnis bn TOEIC scores Indicated the BL program ineamparsing Al

speakery improved the students’ overall English skills, particubrly listening comprehension, The results

sugjgest the integration of Al along with sucial media and 21 century skills, may be an effective way to

lengpiive 1he En

ik Binguage proficerey of adult L2 eamers.

Eaywords: Al speabiors, blended loarning, intencallisrl awane s, mSNS, 219 century shalls

clrdividual mork> BHOWREIZ 20T, BRT| ~2XTHCTALILL S, (A= JlReN)

four research ales

‘four sathads

Your kay rédult

Evaluotian and | nterpretotion

Loplicotions

<ladividual novk> ETEHGAEREH TS 7IzZ e Lo i,

MR nd S wethad TTEL EMTES, RBVETSCRAMEFEESTL LA,
1

Useful Expressions
WTOERE. ERONECSCTERANES R LOTY. THAOBMLI S CEMLEL 2 5.

Introduct jon
& | ¥ Ve o cofneratone of ~ I~ DiE BRECELATHD
% % is ome of the sost isporfont ospects of ~ |AR-~-SALABLERT | 2THD
A ROy TRRCANERE LTS
@ | % is vital 10 endarsrending — AE~-EAMTSNARTHS
; % In of conslderable interast 1o ressorchers | X AERBCE->TERICMaThHE
F X is o leoding couse of ~ IR~ REATHD
E % hos been o key Issue in the tield of — A~-ogBE By TR IMETHD
'; % hos becose increasiegly importoni in ~ BR=-IHCTE BRI TITVS

% how Bsen widely comsidersd cruciol in —

RR—-EHCTRRREEL{ L ATV S

Fraviows / Recent studies hove shoan that —

EERESRENREL~EVIZEERL
T

Fuseross studies hove reperted fhat ~

SLOFERY~EVIZEEMEL TR

The prewiously pubiished resarts showed that

AECEETAANEETE-EVIZEER
LTwE

X hove/has beea shoan fo be effective in -

LTE~KEV TR RS EFRINTYR

kSR BB - b | cdiom R

Little is knewd aboul X

BE2VT, BELERSATIGL

Little artention hos beeq devoled to K

B2t B EL KR i TR

There hos been [itfle research on %

AP0 TOREEE EL TS

There is |itile evidesce To support %

AEENTAZEF - TRE ELE TV

Faw ateling hap inves!igatid X

NS TR LA B

X reasing |orgely unkegan

IR ABEERMANIETHE

[t is wncertoin whether —

=R E ST TS T

It is mcleor shether —

=& E 4T T T A TR

Proviows research hos not fully exomined X

RFALE L0 THH AR L Ty

TN Sm SR

AT EEA

Here w prasent X andlriis

EWT, A2 AOFWEICTHET S

In this poper, we imestisate &

FWT. B Ko TRET

In this poper, we progpese d

FWT. AT XEICTERT S

The reseorch reported / presented in this poper

auplores=—

FUTHEThEERL. ~rlETE

This papss 0i&s fo IFEsTigate X

FUE, T THRETECEEANETS

This pegsd desciibes X

MR, KETCTHEETS

The present pager is part of o wider research

prajecd shich aim 1o ~

FM. -~FAMETIRNSYTOV P A
-BThE

w

-82-




WML fopn e e b (R B )

Conatruciivisaonatruct ivist oppeooch:

iR B (Covstroctivies) 12, AME, AoARSCHETRIR) AETSIHOERNBET
e, EREERECREL TV(RETALEVISATEY T,

MECEAL, AFORRTERTIA), MoESR ). BF—ATERTI LIS S
FUNELEEVATE,

Blended Leorning: ¢ 3 —=> TERROREFHEHHT IR EE, EHOFRE &0 Tl
TASEvied—2xToHaL, FRIROANCLRMMNT: 2oy — L el NeTH
ORAER ANELAE LTART AR, Bl

TEIC: BEREFCEVIATORMYEMETIRARANTIF. M - BUHEMEFIF (L
ER) E. BT W{HEMEFAP (SEW) TaMEN I Ia-r—Yar@Ehe gt s, BET
OEEEHST ERE P EA T2 r—Ya bl LS ARG TR, LEVEEK ¥0
REToSWLEC. AFARF I LORRPRAERS LTUALSHFA P02 0 SRENERTL
Biz, LERME~EI Z0TA, SAWHHASE I TAa300AN &, [ITENATE 68
[IE-F-2. 3]

209 contury shills: 21 HREASNE R, ASHEO-RELTABULSDAILOZE, 430
AFLER. TasfFr-—Yax, IFEL-La NGRS, HARTRE, Diazy—va
viE, HTIE, WALk RETEIE, HBTEILESE, 238 L—2 o, ROARER
Sk, REMeyREG, oE - MM RO MBEENT (o WAL TV S, MiREE, WL
vELEEO( T ERLEL.

L2 Second longuage (= E M)

®5N5: sobile Sociol Metaorking Sites (Instogrom, K088 Twitter), Line, Focebook % )

TrioEEE, A ERCTERANAES TS Pl ToE T, BPIRMESE TR
wiird LEH A, I T Abstroct OB EBLT (RS, ZOLILMRTRRT EES
LTaew, ELCHETASOREI2CTO Abstroct SIS S0 L i,

Mhatroct EMALT BT & ERNS—Snd JEwtET,

A comarnoctivist agpeoach o lnguage learning can motivace students by sctvaring their hriins to oveate new
knowiedge and refiec more consistenaly and deeply on their liogusge lsaming sxperience The present study
focused on asessing the use of the Artificial Innelligence (AL speakers Google Home Mini and Amazon Alexs
s part of 3 Blended Learning (BLD envirosment 1o mprove the English skills of rwe groups of native Japaness
wntemgradupees.

L MEHT SMAERET To- 18, BookBEHEle. TEFNEMS 0T KL THCSNT 32 I CHERRE S
HRTEREST, FRORF== Lo L EANE T ESTE S, KALTY. 7L -FaF-3-227 00U ARn-MELT. &
T

1§ A&~ — T8 & Soogle Haeme Misi & Ao Aless THEL, BEBRYSHBETAATEI TA-THEBATNLY

CATELRAERTE,

[t

The purscpunts were 47 mative speakers of Japanes, all thindyenr buiness magors 01 8 privte
urdvursity im Tukyo, Proves o pesstost Tust of English for Lnternstional Commnsention (TORIC seers.
as well ns psulis fram a pest-trnining survey, ser sod i evaluating the sversl] offectivencss of the
program.

BRRY T ERHCERERET. P ACFAORA AT TOC AR EMRTEI AT A, BETA L EBRY MRS T
AsA-paMRFLY (MR G227, BLVABEAT Y- L MEEMGT, TOFYANESRGERTEELY,

Gaing in TOEIC seores indicnted the BL program incorporatmg Al spenkers imprmved the studenta’ sverall
Englsh skills, particularly listening oomprebension.

THIE AITREAL, U A= - PEARLN L FOTF oLy, FEOANSNGEED. WIUAS ST AERMETER S E R
LTers,

The meaults suggest the miegration of AL aleng with social media and 2lst-etury skills, may b an
ffective way bodim prove the Englsh bigage profi Gescy oF aduht L2 loarmire
IHMES G Y-Yrl AT TONHEEIAAEL PG A FERETAZ r. SASLFREONBNYERLYCSRRN

G N RThHhETE RS YR,

How to write an abstract
HFOMBEEHLT, I-2XTRERCTATLAY Y, #RERLY,. BPO@EAI - —yf
BT U TeMIM T, (2EAEESI2E3 T3 LT ORSY)

Your resenrch aims
Sour methods

A senbenoe siying whol you wanted to achieve

A sentence or two snying what you did o achieve it

Your koy result A sentence or two prosenting th most important wsalts

Evaluation aml mierpredation | A senience or twoon what thess reaulis mean

A wentenoe or twoon how your resalis wall impact yoar field, or

Imgplicatons
whinl you will do st to budld on them
2 3
Vethod Resu |t
2 | For our study, we collected dara fros ~ EARTIE. Ao, ~daF-9 bHRLE : [ MM, ~EOS =k EFL TR
i ; x
o |ty used doto frem - fod, ~nsERLAEF-7El-FA L
* n Th Its showed thot ~ B, ~EVIIEEFLE
1 [ot were gutres throuh coservations and | F- 714, HRERMGAREAL TRRI N ol e # il
5 questigmeaires & F_ Qur findings desenstrote that =~ HraRBE, ~EvAIEEFRLTIVE
o | bare obigired from 125 iedividunls F— 71025 A% CERIHL =
b SR LR IR v | tur findings descastrored thay ~ HrnRRE. ~EviTEERLA
& | The porticipants nere meshert of the LT L LR L] e T
5 Al participants were rondosly ossigeed to the | & TOEREREILE Fil= T v 7 AT ; Ne found that -~ B, ~EVIIEERALE
T | L orcle o the Voo Farlgt bk 1wz foud to be ~ A, ~REVEIESRESAR
The dota Included seasuresents of & and ¥ F-izia., KEYOMEES R AL g
& totol of 210 blog users participoted in this | &t 210 AMTE 7 i—F—b' REEI B £ | % oeas faund fo beve - A, ~EMTEGIIECRATAR
study L1 A | 1 was fond thar ~ ~EVITEMRRIAR
fverall, 180 patiente oged T-05 were incloded | £46E LT, 7T =095 @0 050 AN B8 050IHIZ
N W8 | Lsportantly, =~ ABUTERR, ~
In this enalysis xEnL 2
a TR -
g In this paper, we perfars X FRT. BAL, X ERATE H Weirs, Lipar tent Iy, = FIRME I
M | In this reseorch, ae perforacd & FART, ML, KERMLE £ | shwirlomn WRL B, -
i
o | tn the prasant study, we ossessad X FART, B, KOMEE LA E More Significantiy, ~ SNRBET A ~
& 3
5 | Mo condecred o study of ¥ Hek, AU THREERS ;; Interest ingly, ~ [ L (SRR
[
” —_— B2 M | Particulor ing is rhe 1indings tha
g % wis conducted o esosine EWMET S0, RaThRe ,;_ h“" cular e Infarasting 1s "oy thal | TR B, < EOSRRTRE
& | & ms osministersd to assess ~ ~PMETSLH, SeEETAL
i Specifical v, ~ M, -
T | % wus carried sut to better understand ~ ~ B VEMT RS BaTRRS
More spaciticolly, = £ T HEIR. -
X wis perfareed ta Tdestity ~ ~ERAT R0, KAEEIAL
Surprisingly, ~ WerTERM, ~
(iE} M2t Mozt surpr |singly, ~ muESRIEIR -
EME Al —Bcid, BTl SR L THRLEGTd S & Notoble findings esarged. Flrst, ~ EHTSARAF B, | @2~
WEOHTONE L BAE ST 2l AEREMS (RETIR, ~1 &)
BN L AP R & T Sl - AR MG S (COERTE, ~LE) -
() BT

EM g, —MEcid, BT oL 5L chp e i s v
EEOPTiThins C 2o M ST S0 REE LS (RRTIR, ~F5)
B L BRI ST L iy AR S (ZOEtRTE, ~Li)

-83 -

BRICRS




OBFEEN 7 KHZEWEZERL-HASHIET PTREE (VLR |

PRIABEFFR FHEER
(3RS0 & B L 73 & 3TaRit)

Bef:4f & A B () KE | B ¥

A : B : £ 5 M %
B H
BTE

| ¥TOBE

BREXNEDT—IL)] BEaKic, £EEAEEIOTTVSS [BE - EH])

[(REOEE (BETeEEV)] (EELBRLSTERNBERTE 5L ) LRI RE)

(BRERIORA > ] (AF - 55 - BRI B T 28R FEM O ER)

2 EoiHb

4

BHMERE (374 -V RAFERY)] (CoL S RRBICL > T EFRPIKDOMNTVWSRRELERL 72 L KRBT 509

V=7 v 7] GHERE - £4)

GHENER =) GHENE =) GHENE )
A
C
FRS SHABIET 8 >N EHEES L SBROXEHR
8ONEHREN FEEEER TR INS 38R
MERIEFEES Mol - BB TRAE - Hdr - RH
TeRIERIRE A TRE - ploT - £H,
TREFR - BRREEA TEAMICFBICIRY AL EE
TERRRERE A TRE - pluT - £H
TERRARE AR TRE - HluT - RR,
TR ERER A TERICEBICRY B REE,
MEFRA A Mol - B8 TRA - Hldr - R,
MRIEE Mozl - $XBE.
HixnEEdE
FEAE FBEH fn | B | £ HE %
|
2
3
4
5
RO BE (KNI —IL]
REEDFEEE
A B ERFBIEE BELOBER(BENTEH) HEB R - BE
E-ON @
R | @
B2 @
R} @

-84 -



EROEHDGLE (SSHEX 5 EBDET) |

SLRIERFTREE T - 1T

KRBT &

) Bt TRWESL T2

) Hor TEE I IHR )

LA DBLAIPRTEERE ) OREORRT

) 1 EMOFENEOA Y =T — g

RIA PR—=FEMEENNTT AT 7 52KV AL

ENENNLT v 227 by FTRFE L, A

SRS T - I

kB

JE) € L CBUBKEHR h) € CHEB LM ) TEERTT— 2 HE

B

7£) I CIHEISEE CEBRAR

H) X TEIEY ) BURREREORET

Ie) B - 8RE &I
¥ TT <R
) B o—H

[1)-S 0 2
0 5 10 15 20 0 5 10 15 20

(B : 77— & Sy E i

-85-

KA A )




TH— NP ATV RARART 4 - [EERH

EB FHRiEEOKT. LV EEL, KRS A VYT T T LY Y OfE

HATYE <% Kinnick High School § S & 17,
TE HHToMT K¥To7L¥vetkOmEfkhy (

%) % GoogleTaipei @

il

VATV A v R =y 7 (FEEEE - WFRERT S REIHE)

- 86 -

YAV ARALAVER—V
>y 7 ()
FEEEHOKT




Wt Fehtiax i Clatk~ s TRE P RF 21T - 72,

SSH G &

>4 & DNA #7ERT

KEK (5% = A4 L ¥ — I ZR T Fepss)
NIMS ('8 - FOEHITZERERE)

b7 KR BRI 2 T
RERHEL SRR BANTIT 72 Pl

YA N=FZL VAR T

7T X< v 2 — (FEKFRN)

AT 2 RR 4 72 BT B o
KREHR . TCRZENR
B, WIEEEONIEE &
ESIIC DTz 57,

-87-




)| BT IR TR SERS S HIESE

PR RILPBEL A &HF FIR

SR E L B THI7 R BMEZ AL L. RIS HRIRT R FHIREEDE B

(OXTERER) HHICRENCHG, BMEEREE, REZZ TSV \SaR o IeE

(BEpvzBiEdEaE « 8eh)
BTG TR

BRISOFEUTEN ISR EMREAED REBNBEH REBRS - R

- - - e = -

e S
e R =
OSNEEE (D) DIBRICHITBT A A—b » 51 21w Y3 VSIS J

ERUZBNWNIVDESEIS AT —IY3VEED * T4 ANv I3 VR
HOBRK

IR

VISESE W%R

S \ O REEY
N\OHEBENEFENE SRS

i i

=

SHNCESHEED
s T

*[ KO - RETCIHRD

eI

=

ORRERIE - RBEER UGk « BROAEEICK OB HEFE

OERIRE LSNEFUDERICLDIFZUDEE

O TEARS) - XGEETTRNFU] ORBICKDIEFRERRED, RERR - #7
REED, RBNBENSDERK

[ - 2

BROBE - FUADEE EA - RN E M
W32 rEzEELARYV L2 ZMEEEL 2V
«15E) (2%) (3%)

FRAETPIZY LEBHREOZY - @RS S NEZUVICL 3FV0EE

- 88 -




S SHARMERRAHERR 2
<SH2FE>

| ¥ ERE R

‘A Y 4

7E~H

0205 #EJIRIE FEIFEEFER

EME~

Zﬁﬁlﬁﬁ&ﬁﬁédm

oMt

s TORBEZ—IVICEEZRLAL] > TARE?
COENRBEERLELTEHIENTEDNE - - -
R

CBEAMEYAIYDESHAEY OFLV?
cEZ—JLIZERY D5V DIXEREOMENRE?

Dy —RANIZREARDEMTEEESD
@V EEAND
Q5N EFICHR-EER-I-FHEZEAE

EBRLOEE
- FRkRE, SFEEE
- HMEIELCTS
- TR%EERD) OES
L ARDEREM I L S\
VEMNZHRTHELRE @y gmirr—x m gmirox

3 EERD (6 A) 6 EERQ (108)

FMSYTERIVAFALR T AV ) — R H.K

- 181E2:B/ME R ER
U EREERMOHEAEDLEEBEDLY XK

E=——)LTOEH

BM:0UTI7ALERY TOELY)
Th—o—bERUZFLY)
TILEHRA I
—ERFATHE - BITEHERE !

7 #ER | £ THDHREMICIES

7J7°

E=-—J)LIZ+@ZE- 1=
O SEEFEZ—IIZLEEZED
1z h Ly

- 2anwYERS YT TS TERFRICBEREL AL
HEI’J:%)EU@EB*U’EL\

« 3094 E sIITE £1 EROICH T HEMHH 1= F19E5RI
TR

avy o, =
(E) X LIL SvT M "
Yan
I a9 18 30 - 30 24
T3y

ey 2 - 10 10 15 18

3 EROIIHIT2EROEH

5EZR | FEMT—2FE

COSTEASYT RYAFILRUTY) (ZERLT
S EVEZ—)LOFEEIZ & > TILEMTHE

- EREREACERT M EICTEEE
SHEDEVWSNEELTNS?
ERERHEADEVNDTHMSHENI ENRZL

MEITES. MITEEDEMALE

O SERDEL | #1- 12 EER]

DEcE

EUHTTLELGCKHABLTMLEER
—>—:F“ %HE(D%%G)J%’&E'IE_IHE

- BARE. um}# SehvERIC &lﬁ:?’ﬂ’gé‘ii‘ﬁ
TERREMDELSITRERDA A —D
SEICHIRRICERELNH IS ?

-89 -

ZEQOE=——)IcHELLFEE ST
WA ELEZ—LIZERETEE
Ry FILSRAINLIZEWTEHREE

EMOY EDOBE(IC L ABEBRENDLL

*FILERANIED LEFERY T

£2 FROIZHITHEMISHH > f- FHIEER

SRR TIVSH SUTT S wv -
(%) T A 7Y - *

i van

; Sa% 10 16 17 15 18 16

27 19 11 17 23 10 15
2 47 14 17 18 13 16

U309y E «J35E

ES

...............

B4 HRQIZH[T2HEBOEH

8EE| E-—JLIZ%

ETOEMICEAD Y EHNER

S TOEBEZ—IVIZIFZRZESLHL] 1XE
- REETERICHN - - EHERIKIFIERC
SHERFERESDIZESLT: - - 2

EREHROENEEHOLE?
FZIEIZHRY PTVREEERNLR ? REAOEE ?

HERERTIEMEOREINY TV EOHEARH]  https://www.sagami-
portal.com/city/scmblog/archives/18205
yamasanae [v< FITI5E KFERHN
http://yamasanae.blogspot.com/2012/11/blog-post_3.html
RBAFUBRBRARL (Panv i)
https:/net1010.net/2007/10/id 1597/

11 &+

..wmamﬂ:l KRRUBREXBEL T EE o5t R, £EOWMICD & YBMELLIFET
E = N \ — |




<HMIFEE>

ERDifEtELL &

HEFEEE) & DEIRIE

0205 MFTBIAIFRKIBAEFFR EPYE
R ALz fr HAF I JEF E R FE BB EE AT

Q@RR oML & T8 O BRI DRI SR

[#1%1)
fiE:4%=1:3,1:1,1:6,2.3 DK K

[5Hi%])
- §it4=1:3,101,1:6,23D KR %
YEBL L 7= (Fig.4),

- REBFA24mOB I N HERET
S, ZoORBOZE TR, ZTEMA
BIE L7,
FRRDY—ADLERRO—IL0) -
FOECEERE LTl -7, BTH B
MIE=ATH->TZ0OFEHEH L1,

[¥% - By
EmEEFE LY E<EAHL,
S BEALDOD-OICk4 T
AL >TWS,

B4k, ZOBBO—DTHZ, - -
[RE(—BHIRDL S (ch o7, FBLATTOHRR
AHAROMET)) (c&B L, RITICBLEFRKEE
BZEEBENEL, EREZT-1,

[E=%ER)
ER 1  BREOHN e BTGB EHOBERY ‘
 RRI  HEOPEME/EERL C EFHARED DBRYE |

(=E81)

OHTFREEEALLT — 2IRE
| ORROfiehil L BT HiAh i) OBIRIEDRITER

OHTTFREREZRVET—2IRE

Figd. #LF (£ 4 £ 1:3,2:3,1:6,1:1) Figs. & T REBROMKF

[#%1) ETE#CHEBEERROALD 27D (Figs) .
|| BT EH DR - IR O H T FRIEAR HTHMTIR13L 16 & Y RULEBMEZ L1

(Fig.7) »
[53£) w - s .
- A ARSI & T gol® LT b
L N ¥
- BEALEBFOM, BORSE R I - -
';Hu’)t' (Fig2) o . b G 5 | 1:6 2:3 : 1:3 | 1:6 2%

CBIWREZ ST —42%b LI
77 7%FER LT,

S Fig6. PR (cm) & fEH tE Fig7. B fl(s) & &1L
Fig. hT7ORE

Tukeyl R TE I & ZFEHRE

REBTLT PRy bDOLDIESRKETCHBENHD
EETRT, (LUFRER)

(Z%]
- SRR L IR ICBR T B,
s 13D AAMKEERICE L,

[ EE])
EEOREIET T B0,

cRYOREERAVS, XRERICETEELL
BHYEMFTERT S,
- AOFEGEEMT B,
cEmEEREGE~1ImIEE)ICEDhYE B,
m[;‘fl E—— - ’ EHMEEBH L0,
A 1317 B B AR RITHEA W LTl TN ™
WA Hi4 % RO OF FRR% 17 7. RIBLREANT

AR AR AR A DD RRLA D AR
R R
B X

Fig. h T 7RI 0T = & DH#/fiELL
W/ DEIZH312 4 -7 (Fig3) »

-90 - BRICR?




[£81%2%17T]

B | TIHEHEEN 300 SR EATOL
HEEwmIIE, 22T, EROETFOMHEAZ S L
L:.E‘.H'é =i, FYOWHFORELFRVWTETE

]
OHTTHETORTRR
@HrTHETONE
CRELRROMELETER

DHTTHETOETER
[+ 44)
BREF (/L7 -AFFaud-Yayty)

(%)

g2 b
~ 13
E|

! o -
qAr¥uni EE s Yatras

RTFEM (mm)
R 35aEEREE

Fig.8 & TR T Fig.9 B T EEEE ¥ 15

CETRETR. Vavey, AFX¥auS LT
OIEIZEBI R, 27,
-ETIRHMTIR, BEERESWGA T,

@A TREFOHTE
[#t%4]
ERIOL Rk,

[Ai%]
YACART—LNTREOH - Bok&s %l o1,
CHEEOPLETFESBIETINENEEEZ I
Frads

cHEEHOR L IiOEETY, TheoOES DL
M oPOmEE RDHT -,

fmn

POEH- BT
HE td/ng}
c8sE3BE T
ipm. &
k3
. -
rm
] o
FOmEM.- AN
® (atrg)
a!ji!!!!

b
-
+
*
¥

A%k

Figl0 Vo EH/MToE S Figll PoRB/PHoES

Jaby, AF¥ao¥, JLSOJEIC, & Po
BT HBP0OEmBAREVT EADAST, b
BDTZ7ThH, AFFarvavty, /L7
Eagt s THEEAENE SN,

[%%Iﬁ]

(%]

EBRIO, QLYPoOTXICHT HPOEMK, B
B NI B POMBHKRE NI LFTHEFHH
ElabtBIONS,

[ERID. @%21r7)
TERED, BFOAE S4BT LEBE. PDEES
KECABFICETHEAKRECAZEVWIRBEETT
1=, VEMATZ 2 LB TRETY  BTERTYH Y
SERTZONE, LWO2HPDRLIEROFLRES
Ae L TEBR*L, kEBL,

OSHURR O F & & TER

[#54]
- SERSE Fig.12 fERL L - RF R R

TS AFeaBh VT 274

[75:%]

- 1.5%4.5ecmABREIC, MEEUE 2F 128 LR UUER
*AE L,
CENFNE2AMD G A CERETEHFOEOET
5, B TEEEE TR T2,

B TORPTHEEPHSSELEE BIRICERICE
LBz —¢ L, BafTL7.
fEoTthHEELEALET LELb0E 2 LT,

(%]

il

Fig 13 ET H’f‘l’ﬂiFf::i Fig.14 75 TIERE 19

- {REREY . 2fF0 b 0AET RS ETIEETSE S
(g3 38 =51 ey

C ETEMES TIEAE £ 128, 1S & 1R2ETHELE
RELIhEY, 1FL2FcaERESrRohihr T,

ETEMTEHTCRAERLERROM AL 2T,

(Z%5]

BRI ERSEELICESHTETEIHREIB(E
FLEBIABH, O s, BomBANIVIEY
EEICEE L TOBEOBEIEEN B, BEZBICA
WRF, BTHBHOZRBICLBELIRASTOT
[Fhwh, BICKEWERTERICANVIZCL, BTH
BEBOERICLIENKRE(LY, NAFYFHTETL
F oD T AL,

[5&nEE]
ETHEROZRBAREIV’ETICAL LI —T 5,
ETrFdhxA 7B, BTER%ERICEHIT 3,
BRUBLEAEPL, FEtEED S,
 EBEFRICEL(EX, @),

HpET fﬁ:rﬁ?waﬂiﬂ!ﬁl 72 hi4118% - 1988-5155

R
#ﬁmmﬁmaﬁzﬁr##mmﬁmnmmﬂ

FEpE RKET - BEES LA - Jllﬂkﬁ frAGER2000) THEET %> 7Y » Y FROZHHE ] BRMIRF SRR - 758 - 7495 -

28~39p

€55

FRICBAL TOAELVWEEGOR - HREYEROBPEALEICEHVLLET,

-91- BRICR?




<HM4EFEE>

A TH)— )L DS & D 8

0205 )R FFEIEEFPER

(%5 - EmM]
HIKRBAL R E L INA A BRICHR T L, TOEE
FLYBRENLBLOICT HHICIEBAZOESH HHE
EERIEL A, YaEAEERHL, —ERMAANICLYZLD
TR/ —NEERTEDIAREEZEL, FERMNICEROIET
BRCHOIR/—LEK%EBIET.

BLETHCODETCAAF YT I Z—H2E ER
_ BIENEBREERTD

BRI < 4YT775—FFE Lo indEeEs
A—FER N
WHBBEERZ ENAFY T I 2 —DFEREIEE
LA

fERD L OBBEBUIC L YEIEEELS

(=% %)

E— RO FY T 58— % BN EBA RO EE1)

ERI e E—XBONAF Y T8 —&BOFERAEO-E
RAFNT o RZ—DFE LY ZPHERAEICOVT !
O\ [HhsmEsbn) el ey B
77 A0ADNBICHLENTEZ EDOTEHERER)NE
RAFTUT 08—l 5O | RBBK] <L BRI LIENRL,
| [53k)
(#14) .
FEOAELEL =,
5% = AR 200mL TORME P
IAF YT 72— 508 | AEA RRILIEE. MRS, RERRGEER). BEERC-V-K)

[XAF VT 2—DfEY ]
$&izoomL N EYFaAYIT
e " ~ R A JE
F44—Rb1zg
+
FAEVEFFUSL

Bi200mL / 1.5%I8k AL D L ‘
KB s0omLIZE v [4 :EEAE

[#ER] HEEESRLOESARD -

© MR A MEAR o GARX = -

1 :EREREREE 50
Glicose 100g/1 | 00
Yeast Extract 1.5g/L :;‘ agi
Citric Acid 25g/L = =
INH,CI 25g/L =

100

Na,HPO, 1.0g/L
NaCl 1.0g/L
2 i NAF YT a— MgSO,+ 7H,0 0.25g/L

— — ™™
104 25 0% 205 509+

B®5 EHEAEA RE L TEOREORFHAR

[Z2:]
NAFYT IR HTBLRFLEBISFEVLTWE
cIWNAKF VT I R—HIEEFEIEL TOARETOREER
fibhs
FELHYPHDENELEFERTCELELAS
BT TN ESL LN TELEL
=-»hO THRSDE

[E84k]

45°C

SOMER L, 109TL1C
“BEERROREREHA

NAFXYTI %~ 508
5% 3 fBKiE®R 200mL

[£81)
RAFYT o R—DEE EHY B CEBRRIIOVLT

[1R3t]
mLFELDYN EMASNBAERVELEZLL =R/ —ILEE
| LTCE B,

-92- BRICR?




(5%]
RAAYTI7R—DFELHYERHCIRELLTRAME
EHEL 1.

MR (32 FTI2ICEEHETITERAL)

5% F5%B BPERIEEHTERDR Y FTI2ICE L HE)

A2y P EHEL L LEDYER)

B(Fy FEBEWTIREBAIEDELLOZHEL)

®6 : ERAE
[F£]

O NESR & WARYL « WRIEI ¢ MEARD
0

b BERD), DA
0 ELMEHAIN 57,

o

105 a8 e o©p e

7 EEAEB R L TBRERERO REHAR

(%]
IO/ L THRMRECKESH, BIEL UL
BROHDHENRD > 7,

=2 E LY EFHCIENRLER

KINBEIT--ECRERICES2ENRSAS
CEDBHSIDC, NAF YT 7 %—DFEEICDNTC
L L 7=0

[s=im])
[MEMEL) =& 2R

[#RaLAk]
MLSAA YT o R—%1~5EEAL, Ch>OBIR
EREBEHBLE,

(1%3t]
sS4 AY 7o 2 —oEHEKIGEEOETIEAREL <.
TR EREBEDL AL,

[R]

- 3EIA A S5E IS h 1 T, HEHFLL,
B EICREENED LTS,

2B ARIEIE E N, BBICREREAED L1,

B % E4

EREIRIC & 3 ZELREDREHER

[£%3cak]

[=Z]
2EIBEOERRET /1013, BORBRAIT>7-OEEL,
[EPMMEVROBE o, FAERETENAEZ bNB,

- 3EELE, REEHNREZET 2D LTWEOT, B
ZERDIELISEUMNETISLEZIOND,
AZOEVCIREOREMET S, S(F YT

BEEAVREABEREEZ 5N5,

25D

[=5IV]
K o0 [EAEH (kA%

(R3S %]

S4AY 7o E—{EEBA 558, 108, 158, 2008
Li-bon_MbEREEsHELE, [ERER]
161 H THi X 7.

[531)
N"AF Y7o 2—elpon (BB 2ERZ T LI,
SEHAETL. —BLRRREE RAST 3.

[%&%2])
5HBE%#RE. 1I0HEAS20HBICHTTIE, EEAEL
<, BBAMEBERSTLICREENFBEL L TVLA,
300
——= wilse
1sHE

sHE
2088

g

S &
8 8

i (mL)

-5 B3, EAREHD2E S & EHROBHTHEEMMET
LieEZnhd,

0B, #AENERLE T 2ES L TW SO THEK
OFBIZONTEUEASMET T 2L ZI 505,

(kD ER]

cNAFYTIE—DFELENY EHE, BFBREL
HICRBT S LRI BAESNS,

CNAFYT I —F, ERAEREEBEREENRD
&, EENETIIELEAONS, e RBDR
FEAMEW & 2 EIERLET T 20055 5,

[BRD/SAAY T 7% —D5FEM])
ERRLf-ToONRAFY 7o 2—5FWT, Fx LA
AWESICLIRECHEELTREIBAT L,

(&35

cNAA YT IR —DIEY FX, ERBEOREL L.
HOERABERLTWAARELELH 5,
- RERY 1 ~BHAEUFoRBREACOBRITKES,

=3=2) |
SRR TIE, BEREHNISR I >7-h%

5% TH+5
uT»:—»%ﬁﬁﬁbnactﬁﬁ#oto%@w

EEICLY, RYMOFTEREFEHLINAMF TR
J— m%%mwﬁéﬁﬁﬁijto

FNFE AR E [FEELDEESTAMF YT 7 2—ORHL] BMLAFHFEFRERE LY X —RE, 5 8%(2008)
Azl RAER, A SEAE AA-T Y YTIREBAMA TR —LERS KUEMEADIGHE | HEHEHERV0I24 (2009)
JEFFRE LR AFE EFRER BEFR. SEREL (WA FYPo/a2—RAVETAI-ARE | LNAPHREPBRE $1055(2011)

-903 -




1. FERHERARAS K
HEERATERS (2
R KLU D CEENRE RO
SR T R, RRREAAS

ROFECELLIMTATRE L S/,
« COBBIAIDSWEIHNT, 5
SOBK LMD HTREORR
oa;.m.mmmmu
1S

—SKPORY FOZAOREEITSHEE

ERAE(IAS)

Raspberry PIDHAASEI 21—
WERWE

1. KETRRIESEVWIE, Raspberry Pi
AUEORY HCRRUTEMI B VA,

2 AATEIT1—IDOFEERI WAL,
Rasoberry Pikikt HXSEITI—NED
BRI T— TNDERSICRRN S D/

—TNSOREIZ YRaspberry Pi OF
ASETI-NERBVBCLEES

2. =270 3.KkhORY FIUTAB 1.7ksp0ORy RAICHKD>T
. 75708 |m¥yy . :matc*(mmmn:m KV ERT BB
INN="1 ¢ iR b SR, 20T
) : = . gmm{lbmmmmm L' %o
. xsf;;sglznr;g;{ “hERATFIRTIE, *‘P T‘
2 IR THIUIK 5 S : 1.7kR0ORY FOERICHEWNT
ORI =8, ptv 5355 AR
Er et cha e EHRRERRT 3.
1. JSTONRERTENE SH
EHhEEET 5.
EBHA(Y ==
WEBHh XS ZRWEAE YoEaL—5—0dE =il —9—ZRAV:EER
1 nm
K AODE SR o KOOV -1l —9 S5 AKPTHOI-EIL—7- ORI FORY FOFHY
2 MJZT i ABPNHUTLHEBOAY S, DO MCEDS QUM BB ERND I8
o VIEIL—YOBNICHIoTIA, [Tinker 1B FOBNRY—THE

NAS0 — TNERI N LRT /NSRS

3. AXSLYAOBYERE CAD) EVVDDEF LYY I ERVTRS.

XS R el -
ERREL CIINTNERE NS,
3. DEEh e —
TR0 ML SR (Fe) D/ D A N EHEIRL A )
.
Boeb et

Lo

amyr

[R—- I=EaL—5
moe=Cil—y 2 o~
| —smUNS RS

. l“:;.‘-?-l.‘;:”‘ HmE AT 3-0m
(=)
y 'O
AverfER werfER
ERER(1X3) R WRRMCHUCORERUOR, AT
AEDTIR/ (S ALMMBRSOGS Sh, - AL B CRIDINS A Ronmpor,
- CTR/S/AMMIGEAL, I FO- T8
R Lk EORADES: .

w &L E R
B A g

HER(Z_E1L—49-)

s PTEaL— S —AOY—RE—S—ORR

~UIOMEERA

- LUERGE VLI - OMS EFRRL.
HSUANDERERES S,

ER
KR TORFICONT O Oy ER S Zoft
AMHUIBRICTES, 2
L3 U PICAP S RS ‘ OiRy + DERERET ’Q - MG DL L — s —TENIIREA
TLENTES, o AFZVIEIL—5—RETOBEFAPORY O
N R D IAIBLS § BRURS < 6Be
Ap-prensuau, kmon| - EOROEX LfCESRAT o YTEAL—S—EABS SLBACLRL IS RNA
LTEGRTORM e, | BREBS ot &
oddidec¥id I;‘m“:*“*:"“"’"j"' o GRABROY'S JOEERMT BLBICIS, Y=t aL—5—
SERMELOLT—L) DEEOLCERS ( ~ . ORESERET A LI (BRI
B, |- »EESES BESOEE s L= stl RORBYBELLEFI6NE,
ex---TEAM KUROSHIO
SEORL sEm
JAETIC (n.4.) Petrieved Janary 2. 22 fron
1. ZOKBICEY, KOl FKRSEBRS T ERT L. P9 3KPORY FF— LA TREROKSORY 12 i
FTLLWELRHOW S ML o1, FARICHNTS, Team XURSSHID (2., ) Ratrievsd Jansary 2. 2022 from

1. KPOi> FORARREE MoTUWAY 200, BR
BORHTHARPTERI ST LIHLL,

L AASOY TNEEKL, ARSROESICDRYBS

-94 -

The Editerial Departnent of AXIS Wb Maoazine. Uviwers/ty of Tokye

New Aotonomoas Unfermaler Robot MIRKA to Explore

Ressarch Tean Develops
Antarctic Ses ice nl e Slrll Arsas. Fatrieved from
IR W TR RS bt AT




RE(X_Ea1L—4—)

- YIE 1 L=y —ADH—RE—S—ORE

S UV IMEEEA

- YERNE YL 1 L—y— 0B EHRL,
IOV ANORBERIES B,

S(z=—F1L—%4-)

(=2l —%—-)
- St LD )

SETRUMAEERICI SEEOBNL SICED. \ 2
SONHTEYZEAL—4—OMEORLERDD -
ZEEEMELTVS, >

LLL2: RTEQAL—Y—OFTNTOLORS Q
T RORS

ﬂ\‘\—-—_\n\
NN
P Q‘ — =
TOERDS HICHIBEL, COLSOXTEENAND.
o
- =D, ERERE
- 2 TOBSDETEFE
-BHDEORETED
KHBED
- ZNDOBT RO
AMDIZDVWT ZAMDE 6 L WO LS RATRERV T FOXIRES,
AD?=L12+ L22-2-L1-L2-cosB
oo L1 L2 AD?
Roge 20112
2 2 2
beascoos— L2 AD” - ipeap
2:.L1L2 20112
cosOMPMRICTS

r‘gg{mu\ S0 EBEETHEEPOL § BHEED

2 TN
B EOSAE MORAORDOBEIC DV T RS
wERICES WL SAEMS 558 SICREL

e e
\ SO, BEDERURIORR0.25.2) LRELL.
AL SHOERERY D3,
N HOABRIZLFO& HIcBY

"\ X, YIEOWTHRLEC DL SICLS
: (x-0.252 +(y-2)2=r?
X=0.25-Vr2-(y-2F
y=2+vr-(x-0.25)

COxYERUT | D *ERDBLUTDELSICRS,

AD? = 0.5x + 4(2 + V2 - (x - 0.25)%) + r2-113/16

2 7 . 2 2 2
Beascoosmbt- tEZ -ADY | _LiEsL2SADE

2.L1-L2 21112

AD? = 0.5x + 4(2 + V2 - (x - 0.25)2) + 1 -113/16

BIGRICHVTLADIBAL GBI 180" THD,
CIEIL—y—E—RETI RTS8 O IRIMEEED.

WRMEEE SESVORMEE LSS
WEBORFILLL cHBNIITRBE Y,
x=-16.250) & =1\ 8265 06255 = 5.

L, REFBULRATTE

HEE 102.5° EXEzD.

OOECRILLE W BELLD.

r FEEISES, rbd\‘((t%kl’hﬁmjﬁ{G‘L BCAS<GBERMEIAS LD,
._m;*urccosb‘lw BCEEMUTEALS
It r FAELLJLXRELLY, BT r Hihx <t=mtendﬁ<t=6.

EEL, BEREORECRET SOTOORERINT<ES,

L, LSSV THBE S S IHESSHERELTERS 3.
TBE, E5or—hAMMNT SEMRIRD IS HRICELS 3.
L1, LICOWTHBIZUR, HFIZROIDSBIFAS <6Y(1ISEI) H0 DR VICRI I,

S&i3. COMNESALRALIEPRIZPHTUSL,

I
|

DH(AAZ)
ELEEK EDRADIEE

&immmmmmm

BLICHUT. BBHEDHS. BEMEDNATHEZ LN
KOFTHEE, BBEFPT. NOBEOBLEATV

- REN IR EE
ERBHEA C BRFTRTREREENS.

BERAEASEH
EBATHY,. CoOKRORY FOFBCTOISIVIEBUTUSDTED
OIS TOFICRIFATIEZHELTVD,

c BEOZEL
LHROERETSVTEE. HEOT(LESEE
83 PESSVTHRERTSL.

-905 -




<HM6 FE>

ERGRIEIC S S RRE~ORE L L ODRBLFIALEICOWT

0205 M@ BIFIRIESEFER

IV. Discussion of Experiment 1

| . Introduction of Experiment 1

W, Tl & CIR¥EeE % 5%
THREL TV 3R, TS E
L3, BAICEREICIXZICIL2,

(D15 & IBERE D AERIEA#%
77V OEEAEEFRER 092
L. p=0.027

Z CTHEREDSZ OB E ARG L SITHEE L TEEORIRIEDH - T
i5ae. BERELERTIIZORE Wi,
BEICZZXHZIOhEN) ZEICHE

EEd > 7=,
BEREEEE WIS 80EBRE %R

B HERTIZEICE-T, £H3)

KL MEFEEEILTE DD Tl
BWhEFERD,

|| . Material & Methods of Experiment 1
EER |

1 HERESE (BR2E4)%
ABCDEDSE Z L—TF 2ot 3
2 BAERE2OOEEE 1~21E
DM T 5 RREEICHIF TREE

3 BHEOARICEATSZ TR B
(8f) +7v4—+ (H5E -
IPRRE)

nay

OfE R & IBFE ORFR

7V OFEEBREFHE © -0.889
B D, p=0.0434

LR LS B IEE FOIBEE L
BETWL,

* 7 R MK 4IRFE—ETHE
7= ME 1 ~10RETEE

Il . Results of Experiment 1

AE-K BREA RESS | FHE N nae
I B 3| 13 7.2] 55
1.26x 8 3 6.14] 5.66, 488 "0 .
15x 7 2| s 6.14 635 T T
T8 8 3 576 £5) 55 83 " $3 e
P 7l 2 4 5.35) 485 L L
sy L2l L]
o o o _

V.. Conclusion of Experiment 1

Sitanse

. SHAETEE FV TEE S S L 715
L A 1TfEE TIHIBEREICIZEAL

A ENRWI EADIS T

-96 - BRICR?




| . Introduction of Experiment 2 IV. Discussion of Experiment 2

FEER || MOiEREHFOFHIZEL =,

FROFETEREESL 200 %H
RY b, BROHFDOMAEEIRIZLT 71
WMRPHDDHDEIRILT 57D TH D,

Il . Material & Methods of Experiment 2 4 - —_—

52ER || 3

1 WERE32E HABD 2 DD 7 ) — §
FIcH it 3 1 —
2 XE | LELCEHEE (BE+F . - =

R o
3 BEOARICETSITR HEKESUTTY KA w b=

d- s ) DURRTE % {EF. p=0.00000257
g TeTh S p< 050 1= BEE I b HE T B
o= ZeEHERETCE,

7 R M 4 RERE THRE V.. Conclusion of Experiment 2

74— bE 1 ~10ERME TR
EEOXOEE TITEBREILEL <
ThEZEHPERTE =,
£ > TEFEDHDFEEFHERITPEN

. THZ2OTEIFEEINARVENS
lll. Results of Experiment 2 T

e300 BRLLE)

dia
20v
ot

A4 o EER I X D1IMEET, B
BICFEENMATEET 204 RD
MEORVWHERAEZEV ) ZEMN
hh-7=,
SHRIIBFICLZZEEXEIRLIC
L->T. BREEICEILERITT %
ML TWwWERW,

VI. References

&R (2017) o > 7>V OER
BRI & 2FBEDNRODH.
https://www.jstage.jst.qo.jp/article/
iiet/40/4/40_40062/_pdf (Z832021-
11-19)

I‘.‘.‘Sxpwﬂa:mnwwr—%

L‘:S(chslmmbmr\;;_-g

—
~
o
~

—
s
—
w

=
=
=

—
o
—
o

| ~mlo|loun|w|lo|e|lon|la|lvwlo | el wle o
wlro oo o e |ro e |eo | |e [ro|re ro | s | -

—
=
—
=23

-97 - BRICR?




SH2EEBER—/IN—HFA I VRN RT—)L
MERAKEERBREE FE5FER

®*1TR TM74E3A

B1TE  ARNRITEIESFER
T254-0063 o512 T ix T IREAHT 5-1
BEE 0463-31-2066
FAX  0463-31-5363




	cover
	PJ06570_SSH研究開発報告書_しおり付き_0208



