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A Comparison of Transitions and Lexical Bundles Extracted
from Science Journal Corpora and a Corpus of Papers

by Japanese Science and Engineering Graduates
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MR

ABFFEIE, BER KRBT AE DS 955 CHUE L2 ST LB N2 A5 35 (transitions) & B FEE# 84
(lexical bundles) D%, Nature, Science, Cell \ZHHESILT\DiG CIZISIT DAl F & il
FTHZELZESTHLNZTDZEZ HIET D, ZNENOFm L aa— 2kl BT DHEE
CHGEB AR BTN, x /RE, IV AR T U AG TR L LT, ZORER, FLR K
FHEAITERSEOME AR RER THHZ LI L, HARESIT, itis TEAR + to AE R
3, in this section, in this paper &>/ 2 DATHF R GHTICOWTE S # R T 5%
=2, as described in materials, shown in table SV o7 flDE A DO A R RIADOZ A
DFRHLITZ,

KT
HAEEE, HGEHEH, ESP educations

AXE®IZ

S%Egﬂ%&ﬂ? w3 ClE, IEMEICRICRRA B2 DL NA LB A FITUBRA DT E N EHEL
Tdh%, Wallwork (2016) (285, Jeih ODUC TR EIIL DB MNZHY, ' —D 427 On
the Origin of Species % HhRLT= 1859 4TI, JihaREEET AR OFE 1 3L 70 FELL
ETHST=DITH L, BHEHELESND 130T 15 75 18 FEREE THD (p. 57), — 77, 8 sB LFLE
ThiUXBLE 90% DA TN 1 G CHNAZEECTELN, 27 FELTHHEN 4% DFtHFL
MERTERNEFT O TND (p. 57), Bt FICRRIFZ 52 72\ LA B2 RO BN D EGEE
B R R SCE, BN A T ELD, BV U TIEMICECEE L ROLNDLZEITD,
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FRARTFBEAENL, RFEFEHUCADEIEFEICLDHER LR CHERLIETHD, Kita7=T, £
EERTHLWIRAFE AL, A RGETHRSUTEED THIET 5, A hoRFE Ll
HHL, ZNEIEIZSORDF RO R EFE A T TS, HE5E T L HEE RO LK FBEAIL,
R CER R A ELENTEPTURER LA ENTOTUL, fSEERL THHA THLX 2
ZEZAehiaran, SRR SUHEN O THHRFBEAICK LT, RFEOFFEHENILED LI
BIRBIIRY R — T DTENTEDIEAIN,

AMFFENE, TERE TR SCHERL D T2 D DN R F R E A RET 572012, BLR R TP A
FEOFFER LI HAONDEM KB L, FFER MR LT 22 LIC o TRIET 2 28%
HiE T2, ERIRBLO T CYH, BAEREE HEESIIE H 375, M iE e BT, AR TH
PRAEY7R 5% SCRE R LR EN A R T, — RO IEERM P HEEE R LD RBUEL i T 228123,
RFPEADOEEF L BIETNEEHEH LOFLLE FE R AR, VRAVRIEEIZo72T
HIENWTEDHEEZD,

2. JeATHISE
2.1 GRS HEEE

HFEFELL, BEXTFOBTHEMAAE G 2, 5 TN TTHAMEAL TWIT AT
DI SR E DR D BIRZ BRI Z 3558 () DZETHY, D& SHECHEERIG, AX KRGS
R BRSNS (VR 2009, 2010, =K 2016, HAMHEIS2 1999, fEH 2007), EE T3,
INETEDIIRZEERAR, WIZEDIH 72T L RED N E R EEIZHIRRT5 281285 T,
P TFICIEEICEX FORKETARND L 7 TN EELEEZ RT3, Z0I5Z, GETH
AN SO RN EL DI, RN R AR THY, ARREMAZE G T 0ER’HD,
VI FRNIRENLERETETHY, RKPEERDIRTTTT  TAT 4 T THR AN RSN TS
DTH5 (Zemach & Rumisek 2011),

*1

REA R HAETE

chronology before, after, next, since, first, second, while, when

comparison likewise, compared to, similarly, as...as, and

contrast however, on the other hand, but, yet, in spite of, in contrast,
although, instead

additional and, also, in addition, in fact, furthermore, moreover,

information another...is/was

examples for example, in general, generally, for instance, specifically, in
particular

cause and effect therefore, so, thus, as a result, since, because

concluding ideas in conclusion, in summary, finally, therefore, to conclude, to
summarize
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HAZEHIEHIT, 2 35 3 38 4 L T DaE DAL MR Io—HOFER AL, HOBHOTFA
NRIZREDIRUHEBLL, JGEEHE RN AR THOINERDHFLNOREFFERBLITHS (Chen &
Baker 2010, Hyland 2008a, 2008b, /) 1i-7kA 2010), B4 EFIC 31T DRHEAI 72 DE5E R B
ZRL, BEXZLTE, FHLILITL VST AR — ARV VRS — AR T BB E > TDE
Zz b TCW5 (Biber & Barbieri, 2007; Biber, Conrad, & Cortes, 2004; Cortes, 2004;
Hyland, 2008b) ., HEEHESH DT T, 4-gram NEFEAYRPEER R AT 20IT@ L TnH e
L (Cortes, 2004; Hyland 2008a), 72#r&1To8%5 & 032\, M5 RES HFREE O —HTHY, in
addition, in summary, as a result, in spite of, on the other hand |ZZ D ThH 5,

2.2 HAZEHHHICBE 32 HEIEHFAE

HEREEH T, REURRS3ET — AT DV TEBIRIC T TE D112 572 2000 FRELRE,
FERERIZRAFIEDT O TS, T, JEFERGER DME 72 BLEEE S L Je3E IRk E DM 5
5B FEE S A LRI AT L7 HFFEL L C, Cortes (2002, 2004) TiZ, expert writers & novice
writers Cl3flE T2 HFRHEHN B2 528, 72X [RICHFR#EEH 2 L Tz U ChiEALE
DRI DAE R AR E LT D, Hyland (2008a, b) 1%, BHEIC LD ZERSN =5 LERFRBAED
ST R D RS O A IR L2 2 A, RFFEAEDHFNERMEBREZ ZMEHL TWZ
EDRRBOLI, EMEIEMENTLILL S TERANDE NI EETREILL TODHDTII RV
Lt O TUD, B A NIRRT 9% HERESHA T, /I (2009, 2010012805
BHF = AEREEREE T — AR T 2R AL, T think OJ5ansr—va0%
firstly, secondly ?™J97¢ sequencing DR M H B L T\ 5, =K (2016) Tid, NICE %
FIR U= BRI B AR NSGGEFE 3 D AS RGN, A4 FIR° sequencing Dfif
FBEE N BN EERLTWD, /NE GETFI) TiX, Nature Off CERFEBRADEN -G LA H
FEHESH DB DR LTZ LA, M AF = BRI TNDHZEEHEL TS,

SESFREFOT—SADLEFREEH A T OFFEE LTI, - 7kA (2010) 23 6 FEEE
DA—/RATHIBSND HFEAE W T DI, DI OBNERFEL TWD, Fo, KR,
PR AN U ARA T A —/ AWSUM % 2016 L0 EERABIL, F5E 0312 351) 5 HGE
AR R T DI LICE DR EIT > T D, B (2017) TIE, HEFAFRIER LB TS
Multi-Word Expression Ofifi 7] %558 - BELLC5,

3. VW —F TP A LTk
3.1 HWY

AWFFEIE, BR R FPA O SRR S A DIVOERG R L FamE S %, 5B PHEEER
ICBTDEHER T2 B9S2, /NE GET)) 23RS, Nature %5723 >0 5k
FHPRERE T — SRAEERR L, HEEBBH LB RE 2 X G e L COtTa R A D2 8127 D, BIRI72Y
P —F I ZAF 2 NTU T OEBY THS,
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RQ1: AARNBELRR AR, FFEREHEE L T DL E D LD R A i

SREFHWDDDN,
RQ2: HANHEARKFFBEAREDGR L, FGERIFHEREL T 5L 8 D L) 7 RS BGE
HEHA DD,

L RS BEREHO —HTIEH D78, B AR SCEERISERFENEE THLILND, Hiksh

3.2 x4

PR KPR P I LT AR S 22 fRa = — (b L7e, PRI, 2007 422025 2017 4
DR 18 i, 1ELFmC 4 M, L5 5 M Chd, REFITT X THARARERAELL, SME
NBE AT B0 RS AR A D70, A RIDOBFFER LSRN Ui, HLRRF P
1%, REFERHUADEEE S ¥ — T UCER LIRS 2 b 5D, <3 R EHI-CMoiF5E
FHLOIZEOLAENEL, BEFORFENKERZ LD, FHHELT,

BERERLF AN MERE 1, Nature, Science, Cell L7, Nature %, 2017 4 2018 4= 2019 4= 1
A 5 H 9 ADD4 4fmati L& EE 36 fW, Scienceld, 201742 H 6 H 10 H, 2018 45 4 A
8 H 12 H, 201943 A 7 A 11 H, 2020 4 1 H /54 3tRaH LA 30 f#, Celllx, 2016
4 H8H10H,201741 H 6 H 11 H, 201842 H 7 H 12 Hb4% 3 et L&t
27 a1 — 2 b7z, 20 3 &I, HARMICHEBAH LB G EE ThLIEN D KB FEEL
FRIEH, WFFEEINDRACEIRD DD N 2 ETIRINWGEE D, 2019 ERLY A — 75 g
f£9-% Journal Citation Reports (JCR) IZ TS/ A "I NT 77 52—, Nature: 43.070,
Science: 41.037, Cell: 36.216 Z/~L, 2 ) DIRSEZLDHH I FFESN TNWDHZEAE T
TWD, T, FEHOIREX G THLI R KRFFBTAD TR, P B - E -1 AT
I A HERE - BREE LR IR0, BFHFRGEE, VR G THDHID 3 3R,

PR KA SER Lo — XA (LLF, Student =@—/%R), Nature =—/ X, Science 21—
IRA, Cell 7—/SADFERIGFHITE 2 D@D THD,

#* 2
B — /R AD FEAEH R

Student =—/3A& Nature 23—/ XA Science 2—/NA Cell 7—/3A

Total No. of Word Types 13,270 13,429 10,591 13,079
Total No. of Word Tokens 208,655 222,073 139,576 226,718
Type/Token Ratio 6.36 6.05 7.59 5.77

3.3 xR LU RS iE L HLEEH 6
HE R, SRR RN U CREAEND 84 FE (M) ZRELT, REICHT-> T,
Hyland (2005), %M (2001, 2007), Zemach & Rumisek (2011) Z#&&(ZL7=, R, KP4
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H7XANTH5 Zemach & Rumisek (2011) 4 &0, KFAEDRFIZF 5 A RENED MV HEH5RE
TR LT, BEEES ORI T, KRD 4 DDA — AP A XN ERe DT80, £ 10 HiE
(Z7 B IR 2 F I Uiz, 225, 4-gram 2 FDELIZAFHEED AL 100 (& E
L, EHIZME Y7 ROV EFREH D B A BREL, 40 FHAZXRELT,

#3
XL U7~ 84 OEAEE

additional information  above all, additionally, as for/to..., as regards..., besides, more/

most importantly, on top of that, regarding..., what is more

cause and effect accordingly, as a result, because, consequently, for this reason,
hence, so, therefore, thus

chronology after, before, first, firstly, lastly, next, second, when, while,
secondly

comparison and also, alternatively, although, at the same time, but, by the

contrast same token, compared to, conversely, despite this, equally, even

so, furthermore, however, in addition, in comparison with..., in
contrast, in fact, in spite of, in the same way, instead, likewise,
moreover, nevertheless, nonetheless, on the contrary, on the
one hand, on the other hand, similarly, yet

concluding ideas all in all, altogether, finally, in conclusion, in summary, on
average, on balance, on the whole, therefore, to conclude, to

some extent, to sum up, to summarize

examples for example, for instance, generally, in general, in particular,

mainly, particularly, primarily, principally, specifically

generalization as a rule, basically, by and large, essentially

#4
RRLELUT- 40 O B GEH Y

on the basis of, at room temperature, it is necessary to, in this/the section we, in the

presence of, as described in materials, be shown to, is one of the/these/those, on the other
hand, under the control of, at a concentration of, be available from the, in the absence of,
as shown in fig/figure, as well as the, in this/the study are, according to, the total number
of, as previously described (in), in this/the study the, in this paper we, the number of , can
be found in, a set of, shown in table, a wide range of, in the context of, it [BE] possible to,
as a function of, as a result of, in the case of, by the addition of, on the surface of, we did
not observe, we find that, used in this study, was/were added to, with respect to , at the
end of, at a rate of

3.4 LY 7 D =7 LREHRIE
WD 2 DY 7 NeAFHLT-, AntConc3.5.8 1%, FAiF K52 Laurence Anthony 733 %E -
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RELTNWBT)—Darya—F o H—Thd, AntCone @ Word List (21D, $EEAZHIHIL, FH%
BAREZ R U7, FERHLERIZIE, BAPERABRE - HER L CODREEFDY 7Ry =7 Seagull-Stat
ZE LT, Seagull-Stat 2 1L C, x 3R E, MBI, AL AR T R0 21T 272,

3.5 FlA
1. I— /R ZADORESE

(D EEL =530, pdf 77 A/VIn5 text 7 7 A /T ZE #,

(2) Text 77 A/ (ansi) TERAT, sBHEHESLREZNHTIAT L HIND, XAV, FEHOK
&g, NRHL, BIR, #fE, 25 GRS TIEE THIBR, X5 b, 58, K, #, &
KRES FEETHIBR,

2. T —HDOUEL T
AntConc % L Txt G UT- ik 5E L B GEEEH O SE 2 i L R A ERK, Seagull-Stat (2
KOHERHEE R,

4. FERLEBL
4.1 RQ1: HAEFEDFE FL L5 52
PEERFHIR U LB SN S 84 DHEifEREA RIS, MRS, x ZRMRE, IV ARy
Ao RrEER LT,

4.1.1 FRBIERER

Nature 72—/ A, Science 2 —/\A, Cel] 7—/3AL Student = — /XA OEFEFEOE HICE
T, FRVAEBISERO BV (r= .95, .96, .94) , ZORERIE, A REIL T N TOa— X zB N
THEREADNZEERBRL TN,

#5
4 SOOI —/NANZH T D1k R OAH B
Student Nature Science Cell
Student 1.00
Nature .95%* 1.00
Science .96** .94%* 1.00
Cell 94** 1.00%** .93** 1.00

4.1.2x “FERELR 7 za—=HH1E
Student =—/ XA ZFBITABFKETEN, D 3 DO — AT IIT AIEAE E O FSEFE L -,
T RTUZBWTHEENHST-D1X, on the other hand THh-7=,
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*F6
X IRfEE p il Student =1 — SN THEEE DS 5 b ELAS 3E
vs. Nature vs. Science vs. Cell
SRR X2 plE X2 plE X2 plE
on the other hand 19.49 <.001 14.45 <.001 18.75 <.001

& 71X, Nature=— "R, Science 27—/ A, Cell 71— /XAD 3 DIZRITHHEFEFED, Student

a—/RRIZBIT LB LA BN D STeb D& R LT, 12 OGRS I
BADNHORE R oT-, Student T—/ AL ARDE, Z0D 3 DDA/ (AITHB N TS EI i
FEREE AL TODIENDbND,

*=7
X _FfEE pfE: 3 SORVFFEMR La— ARV THE D SV RS E
vs. Nature vs. Science vs. Cell

G X2 p X2 p X2 pfE
after 21.03 <.001 11.87 <.001 23.88 <.001
next 14.90 <.001 7.01 <.01 16.03 <.001
first 26.38 <.001 10.79 <.01 28.60 <.001
similarly 6.93 <.01 18.07 <.001 7.34 <.01
in contrast 31.16 <.001 37.01 <.001 32.46 <.001
although 11.58 <.001 68.07 <.001 12.63 <.001
specifically 32.84 <.001 24.92 <.001 33.96 <.001
thus 35.97 <.001 28.92 <.001 38.40 <.001
despite 9.33 <.01 36.92 <.001 15.38 <.001
primarily 6.66 <.01 14.11 <.001 10.42 <.01
on average 7.24 <.01 15.88 <.001 6.69 <.01
additionally 8.60 <.01 9.14 <.01 14.70 <.001

4.1.3 AL AR T AT

FT, 5 1 WotdH 2 wotllB o177 (EfEGE) L5 (4 DDOa— ) IC5E2bNT AT L0
FRERICUTZaV AR T VA EToTe, & 8 ZRLAE, B 1 IRTTOFH 531X 55.23%,
2 RITDHGH-2RT 37.37%E72Y, 2 DDIRIET 4 DDA—/SATBIT HEAEFEDT — 41 92.6%
IS QDT AL AR T U AT Ko Tl I T — 2 & ELD TWDHEF 2D,

#8
& A - 27 5 REEE G #

Kot 1 WL 2 Kot 3
EERSE (S 0.05 0.03 0.01
HEE (%) 55.23 37.37 7.4
PTG E (%) 55.23 92.60 100.00
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X 1
IV RARUT VAGHIZEES S A a T
(B1T7A T L[z2—R])

Z 2
2 i ] S SR =
h.S‘cience
| I N R S
0 2,
@ Nature :
. @cell
) B S R Student @
EZ -1 0 1 2

X 2
I L ARTF UV ABHICES 2 a7 AR (8 2 71 7 L[EEEE])

12
in/comparison with
[
10
8
nonetheless
®
lastly
prlnupally instead
generally
desp|teYﬁ¢|§ moreover in general

mple

ES r% ﬁecausg
more/most ! ence  pesides
importantly 80 ent!
oe ;13 ma'”'Vm spite of
6 to'sofQhehe igBaghamreforey "7 P 6 8 10
to summgrize accord|ﬁl£1ﬁallyy"h'le‘ th®same fay
equaly® ne o o the other hand
@ ; compared to
€ on the one hand regarding on the cont%ry for this reason basically
4 b ® firstlyg— secondly
-6

22



BREO — /RS BREMARS (Japan Association for English Corpus Studies, Lexicology SIG)
Journal of Corpus-based Lexicology Studies, Vol. 3 (2020)
ISSN: 2434-169X

AL AR T AT EESSBATBUIRIDO AT S BEL, AEITE 1 5 2 TA7 L& 3]0
AR TR TS, K1OZ— S2AOHAR K TIL, 3 1 RTO 77 A5 55 M, Student =
— RAMPMLELTEY, v AT ARG X Nature 2—/3R, Cell A—/SAPLEL TS,
Science 1 —/XA 355 1 kIt Tl B THoH,

WITH 2 D 2 T AT LN T2y "NENTCBAI N Z R T 5, 2O 2 13X 1 OF 1 T AT L0
BAT K EX LT D728, Student = — /S AD JF A2 KB A2 08 R <# 45 basically,
firstly, secondly LW o7 FEFEN RLOILD, —HAMNZIL Nature, Cell \ZHHZE 2B DiE 4
FENALNDITT THLN, MBREAEHEDOENLBEEL TNLIERR, K 1 LM 2 TiIdho A7
—IVRBRIRDHTEND, BARRIREFEEO A ATT Z2RmLT7e K 9, £ 10 & /L CW\<Z&izT 5,

#9

B 1 IRTTICRIT DT T A~ AT A5 AT 10 AL £ TOHEAEE
7T AL S AL 10 4 ~ AT ALG A AL 10 fiF
firstly 8.32 equally -3.78
secondly 8.32 on the one hand -3.78
basically 8.32 in summary -3.39
compared to 8.32 to summarize -3.39
for this reason 6.59 more/most importantly -3.19
on the contrary 4.86 to some extent -3.00
on the other hand 4.69 to conclude -3.00
besides 4.24 specifically -2.00
in general 3.39 additionally -1.77
in spite of 3.23 primarily -1.73

# 10

# 2 WTITBIT DT T A~ AF 2158 _EAL 10 M ETOHEAERE
7T AL S AL 10 fif ~ AT AL S AL 10 {7
in comparison with 10.47 firstly -4.40
nonetheless 6.17 secondly -4.40
lastly 4.16 basically -4.40
principally 3.71 compared to -4.40
instead 3.48 for this reason -4.20
yet 2.53 on the contrary -4.01
despite this 2.29 equally -3.04
in general 2.13 on the one hand -3.04
on average 1.92 on the other hand -2.97
generally 1.88 in conclusion -2.78

£ 9L, B 1 RTIZBITLTTA AT AGm AL 10 fLETOERE THLD, T TR
A7 10 A71F B AR NKFBRAED A ] 30 RBLTHY, ~AF 21545 AL 10 A7i36E FHAHE
PEWRBUZ T HITND, T TAERITIE, firstly, secondly D X572 sequencing 73 .54
DN, RFPEEEE D, 2<D%ATT first, second % H 35, firstly, secondly Df# i
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Nature, Science, Cell 71— /XA T, [ZFFEDOOLNL, Firstly 0% firstZHE2E 455 7 (H
ARKELE2s 1999) bdHHH, jY%Fﬁ:éJEﬁl firstly, secondly Zffi fH L7=?®1%, Hyland (2008a, b)
DERIL QD INNZ, RELNINHDZEERLIZWTZD THLHH LIV, BiIE TE5IEED
T =AW HERI O kAE e, Fo, Bl A KT for the reason, Aif% D 3T Ebig e 9
532810 on the contrary, on the other hand, in spite of 1%, KFFEAEICIZHI G DENFRHL
ThHhHEE AL,

B 2 WITIZBIT DT TR~ AT A5G BAL 10 AL ETOEFEZE CTHDHN, T TADIRHET NS
Science H3V, ¥ AT ADFGHIFIANZ Student 23D, FHHEMN 37.37% THLDT, iR EE
LW, ¥AFTAGRAE 1 RITICBITDTTAGH AL 10 fLEIZERCTHHZEND, ZHHE
HARAKRFFEANCEZDE RO @S MERNT T O 2D ThDH—7, Nature, Cell b~AF 245
RFNZDDHTEND, ZOREEDINTFI T 5D, £z, Science & Naturel Cell 1ZI3E D
JOBRENDLDN, ZD RIZHOWTUII LD D22, St T iEE AL TRIEID 5y
PHZoRIFH_REHETHD,

4.2 RQ2:4-gram HLEU7= BGEESDORE FLEHE 52
4.2.1 FHBIHREL
7 111289, Nature=2—/ 3R, Science 72—/ A, Cell 27—/ AL Student =1— /XA D B GE
HEHIZIBWTHIVVARY, HREEEOMBENGRO LT (r= .09, .33, .45), RAYITAE FIE R DOFH
PPEIF R ERN THHZEERLTWND, — 5, Science 2—/3AL Cell 21—/ XA IZILTR\HBE ) e
Rz (r=.84),

11
4 DOT—/ RTINS D HFEE S OFH B
Student Nature Science Cell
Student 1.00
Nature .09** 1.00
Science .33%* 45%* 1.00
Cell 45%* 48%% .84%* 1.00

422X “FEBELR T zo— =M 1E

% 1213, Student T—/SALLD 3 T—/ AL DM BN DT BFEESH 2R LT,
it is JEA¥Fil+to N ERINE L, frame markers EFEFNHEZ L a AFZLODEE LD IH 70K
(in this paper we, in this section we)<°> endophoric markers EFEIZIVDARSTH OO
DI HRAZHR L9 # 8l (shown in table, as described in materials) (Hyland, 2005) (ZH &
ZERDDHIEN TR,
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#F 12
X CHAEE pfE: Student = —/ ATV THEE AN U B B E A
vs. Nature vs. Science vs. Cell

H AR LB X2 plE X2 plE X2 pliE
on the other hand 19.49 <.001 14.45 <.001 19.49 <.001
in this paper we 22.46 <.001 13.10 <.01 22.46 <.001
shown in table 20.23 <.001 9.49 <.01 20.23 <.001
as described in 16.90 <.001 9.76 <.01 16.90 <.001
materials

it is necessary to 9.85 <.01 8.43 <.01 9.85 <.01
in this section we 14.23 <.001 9.76 <.01 14.23 <.001
it 1s possible to 7.55 <.01 8.17 <.01 7.55 <.01

—7J7, Nature 2—/3A, Science =—/3A, Cell 21—/ AD 3D B LN T HEEHHIT
72T, ll %12 Student 23—/ AL IR AT D&, Nature 21—/ N A B 20 T HFEHE
&, on the basis of, the number of, at a concentration of, we find that, is one of the, be
available from the, Science 71— /X AZH B 2= H -7 HiEHESHIT, on the basis of, according
to, as a function of, the number of, we didn’t observe, as well as, Cell 71—/ XZ|ZH EEN
Ho7-BFEHSHIL, according to, at room temperature, the number of, be shown of, in the
context of Th-o7z, HHANKZVR—r9 5157278 (on the basis of, the number of, at
room temperature) NENZ W EF 2D,

4.2.3 AL AR T AT

# 13
[ A i - 75 53 - ARE AT 5 R
"ot 1 Rt 2 Wt 3
FEREK(ER 0.26 0.17 0.05
FHhHE (%) 56.50 34.15 9.34
BHEESE (%) 56.50 90.66 100.00

51 RILEE 2 RoTIZBITF AT (HEEES) L5 (4>Da—/R2) [ H- 2 N7 AT LD A
EINZUIZAa L AR T U R & AT o7, £ 13 DIRL TSI, & 1 WO FHF 5T
56.50%, i 2 IRTTD A 5-R1T 34.15%L720, 5 2 IRTTETO BT 5208 90.66%L78-> T
D728, SHTRIGHUIEE 2 IRTTE T THIET —HEFLHTNDHEF 2D,

WIZ, VAR T U AT FESSBA K Z K3 TR TV, 8 1 IRITD T T ARG m TR
Student =T — /SANMLE L TEY, v AT ARG R 7ML Nature 3#/\7\75%4%L“Cb\5
Science 21— XA+ Cell 27— /SA1T5 1 IR TIE BT THD, £ — S AT IR SR 72 B
REEEHN T Ty ST,
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3
TVARYT U AGHICES S A a7 8K (BEEEEH)

2.5
in the context of
we did not observe 2 ~ as a function of
(]

('] as well as the
at room temperature,

1l
be shown to Oce

as a result of | @Science according to

° as shown in fig/figure
0.5 |with respect t&® a set of
awiderange of i, ”}%ébsree’;" of
on tH® basis of R g@@e ﬁﬁé,g@wm@n the surface of
of ()

2 aratnestesf th.Eﬂﬂ%@% . 2 3 s

® of® o.thaetal number

as previously- i ® of | @Student

can be found iRyescribed (in) ) .
it [BE] possible to ® on e other hand® shown in table

y -
; @Nature
be available from| at the end of ) as described in

in this paper we

[]

tie was/were added to  © by the addition of it is necessary to materials

-1.5

we find that 9 S this/the study

® at a rate of in this/the section we the

P -2

is one of... o
2.5

BRI, 8 1 WOTORRUTIEE DS W THEEEHZ T T A~ AT A5G RO B2 10 fiLETER
14, & 15 TR TWE, KFEFREAENBRIEH T2 it is HXEEZ arDIILOOEEETRT
frame markers |ZH1 %, HFEGE THE RO B on the other hand & b5, Zivhid
X _HRMREDFERLZIFR —Thd, —F, VAT AFRITEND HEEESHITL, ﬂ%ﬁ’ﬂiﬁ?ﬂ@ z
EH1>5 at a rate of, at a concentration of, a wide range of, the number of <°, FijD 7R A 1R
EXH5 endophoric markers @ as previously described in, F{ECRES %437 was added
to, we find that, be available from the, can be found in 23 Z.5305, 2L, x - EMRED
Nature, Science, Cell 2— /S AZHBEZNDHST-RBLLILBL TD, AELCEMRICEW T

AINCRBLT DO HSNAT L —AEF 25720, BRI BN TODEESFEMEH
Téi@ﬁ?ﬁi‘ﬁﬂﬁiﬁﬁl%?%ﬂ‘/’dﬂbﬁ“@ﬁ%ﬂé&%i%hé

H5 2 WITICBIT DT T A~ AT A5 1 EAL 10 (L ETOHFREEH TH LY, 7T ADG R ITIH
\Z Science & Cell I3V, ~AFADIEE BT Nature & Student 7335, Science & Nature
T, HEFESFIC AL RO ONLEE 25— C, Nature LITHIFEEEH O FEHTA
DRI HZ LR LD, /NE GETI) I285E, Nature & Student Tl BLGERE SO A3 52
7B EZ720, Student (X Brown Corpus family (Zr\ M [R]85 Z D300 > Td,
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A EIOoHTIX, Naturek Student 73~ A F ADFG i 7 AN HINLE 5728, Sciencek Cell
OHFRHEOM L, Nature & Student DEHLVHSOIZERLLME MBI HHES XD AHE
VEND D, BNPDEFIMEEZ TR =T HRREL T, 7T7RADEHE IR TIL, as a function of, at
room temperature, ~ A ADLF R FNIITFHIRSIVTORWNWEF 2 F9THDHD, fiEFRIEN
ROINEECH DT, WREFEDAL AR T U A ORERLFER, 23—/ SAPA X HLLY,
LDz — NAEINZ THHTLIZD T HZ LD, EIREZ R B RETHLEE 2D,

#* 14

F 1 RTIIBITDT TR~ AF A58 BT 10 (L FTO HEEEEH
7T A5G w5 AL 10 /i ~AF A5G 5 AL 10 fF
as described in materials 3.21 we find that -1.66
in this/the study the 3.21 be available from the -1.54
in this/the section we 2.93 can be found in -1.31
shown in table 2.87 at a concentration of -1.22
in this paper we 2.68 as previously described (in) -1.04
it 1s necessary to 2.61 a wide range of -0.98
on the other hand 1.81 at a rate of -0.95
on the surface of 1.80 the number of -0.93
it [BE] possible to 1.43 on the basis of -0.88
a set of 0.95 was/were added to -0.87

# 156

B2 RITITBIT DT T A~ A F A5G EAL 10 (7 FCo HGEH
7T ARG R AL 10 fF ~AF A5 AL 10 {7
in the context of 1.86 is one of the/these/those -2.23
we did not observe 1.85 at a rate of -2.06
as a function of 1.78 we find that -1.81
as well as the 1.57 it 1s necessary to -1.60
at room temperature 1.08 in this/the section we -1.53
be shown to 1.01 be available from the -1.48
according to 0.83 as described in materials -1.46
as a result of 0.78 in this/the study the -1.46
as shown in fig/figure 0.60 by the addition of -1.30
a set of 0.55 was/were added to -1.23

5. £&8

FT, BAEREICOWTIE, 3ODORMFMEED — SARS I FARRBEHEHL TODDIZHL,
BR KFBE AR E R I Eo TV DI EDbi-otz, B AYEF2 (1999) TiE, THA
NI, a3 A EAINCRIT D720, R LEEZBELZEBARBE THD 1LV T A
NBRFE DA M| L, BRSO A B & LD FRLTNS (p. 130), 5
BRI, WSRO RS BRI BT, IR CE R O [ E R RO B 5%
BRI T DL D720, BrHiliim e E AT vy =27 VAR Z R E Y,
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B E i UM R B2 T2 E RS TEOL TWDA, FEZORRITH T
WRWZ &2 5, FT2, FFIZ sequencing DEEAEREIY, H AR NIGEFE H O FIGE AN RS
AU, FAVTERERRYIRAINZ DWW TR IR BRAR IR 0, AE 2R BRI D R INZ -z 3% (VbR
2009, 2010, =K 2016) W<, HKFEOEREL L~ RV A A NKFEFZEEIZE
sequencing |ZHA LV VOHELHD (=K 2016), LLARA D, BER KPP AENEE A
L, FEMEHEHER T DML S 2203, HALREOM FHHELELILIZ, FRBA) TR R EEH
FFELHEHET XETHLHLEE XD,

Wiz, HEEESIC WL, Nature =—/ A, Science 21—/ A, Cell 1—/S A&l LT3
&, it is TR Fil+to R EFiMHE C=° frame markers, endophoric markers 23 <fif XL T
HIZENRFRDOI, it 1s JEA Fil+to NE R L OUWTIL, Nature, Science, Cell DL tL
N5E, FAOBERBEENERIICE VD, ZORBUIP AR THEE T D208 3 RO, &
FEDEREFED it TlE, WEOHWENSRIEIZ CE TR/ A0 703%, F—U—RNIZR 54 5% 15k
(2T DL IA TR TEDHIEND, it is A wil+to ANE w2 DO T RIICEE L L
INTHFE S RETH D, M (2001) I2LHE “Tt is easy to detect rust stains.”Z 2T,
“Rust stains are easy to detect.”|Z 34U, BEOAL —R23HI 4 L35HFL T4 (pp. 1-3), =
DI, A= RANLRLNDLREBN 2T — 200, RFPEAEDEGH L OFE#E Nature,
Science, Cell DXH72HEEEDRHBRDENEIAS)NIL, BRI ERNCIRAIFREZ1T-> U
FRENESHS,

frame markers ® in this paper/section/study &V )3 L%, Nature, Science, Cell TiX
FIEE RO OIR, ZAUE, FRCHFEE T DM BN, fCH TN TEVRTOZETH DT
B, REMEDOZNRBLTHHEE ZLND, LInLRNRD, KERADH L TIRIEHINDE
MFHLCTHY, in this paper/study IL3FES FeE7 T a THEHEI, in this section (FE73 3
COBHTHERASNOGZIENZ W, BlZIE, L TFO@IFBLR KFFE AN KRR E WLl T
o5,

(1) In this section, we describe a laboratory session for differential geometry of
curves.
(@) *In this section, first it explains the JavaME platform, and then it explains the

J2ME Wireless Toolkit that is the simulation tool to execute the application,
finally it explains about the function of the platform on the mobile device side.

— In this section, we first explain the JavaME platform, ...

(1)I%, method DHH T2 NTHITDEHED 1 L THD, FHDIZONDITHIDNHLT, HEX
LT EZIED TS, (QBFETL, method DH5HEZLarDEIED 1 L ThHH, ZHHIT
sequencing Z i H L C3RZNEFICHAL TWOKZEEZE S L TWDD, Fih% we ([JE T LEN
HHILTHD, B FAH (2008), 347w h(2004) TiX, ZOXH72a)%, BB et s
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EMRELTHLLESNTWDT, RFEFAEPBBEIME N T20TIERWINEE 2 5, Nature,
Science, Cell TiL, ZDOIHRHEF LN TEDINIBI L ar 241D THDENE EERIZ A
THESIENETELEE 2D, £, QD EFE it 1, FIONIIRRDTHLI LMD, SUERZRFE
HOFETHRETA2ZENBETIEH D,

endophoric markers (Z-OWTiE, MOMEFETH RONANRHIFAET— RRAIZEL LD
Db, ZALTETICH RIS AFLEIORMENF L2 E G T XETHA),

BT, 4DDa— AL T DD, MBRE, x ZRRE, ALV AR T U AREEIT-
7oy, AVAR T AR R ORIV Tl o7z, 1 DO EL T, BROEEIC
BIFD 43— A& L7290, EORNES T EE RIS B2 28N E 2 Bis, Al
HRDO UYL VT, MY 7D SRR Rl & HERE ST B L7223, By,
B XTEGEBE 2B, 7, BT, 7%, SESERGHEED TOiaELIc TN, RN
GBI REMEN B D, Fz, 3= NAYFAZXBIRERIThHoT120, fa L a0 28 THRIRIZ
TIATIRD A REMED B Z DD, WTHIZLTY, BBl T — 2 E RIS 2 AT i
A ST s, KFBAOTR SCHREIZN R YR — a2 B LW B 25, #iTo7
SIHTITONTIE, Faztd Gk 352 &1Lz,

7| STk
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