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Application of Anamorphic Optics to Elongational Viscosity Measurement

Takashi KOSHIBA and Noriyasu MORI

An anamorphic optics is applied to the measurement of elongational viscosity with Spinline-Rheometer

to improve the accuracy of measurement. The spinline contour cbtained by using the anamorphic

optics has the significant accuracy in comparison with the results in the past. It is found that

the elongational viscosity measured by this optics shows the remarkable stretch-thickening

property. Furthermore, it is clarified that the values of elongational viscosity become independent

of flow rate by taking a long spinline length.
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Vibratory Creep Feed Grinding

Tadahiro WADA

In creep feed grinding, the maximum grain depth of cut becomes smaller, and so the cutting
force on an effective edge becomes smaller. Then the loading and grazing often occurs on the
working face of the grinding wheel. Because of a long arc of contact, the temperature at the
grinding point rises with the increase of cutting force. Consequently thermal damage such as a
burn mark is often made on a workpiece. In order to prevent the formation of the burn mark,
vibratory creep feed grinding is proposed in this study. The workpiece was forced to vibrate in
the table feed direction, that is to say, the frequency f is 30Hz and amplitude 2A is from 0.32
to 1.5mm. In order to clarify the effectiveness of the vibratory creep feed grinding, the
grinding, performance are experimentally investigated. The main results obtained are as follows:
(1) In the vibratory creep feed grinding, the grinding force was changing every moment. So,
the grinding force was adopted the maximum value of the vertical grinding force. The maximum
vertical grinding force “Fv” increased with the increase of the table speed. (2) In creep feed
grinding of Al,O; ceramics under the wheel depth of cut 2mm and the table speed 0.0417mm/s, the
ground surface roughness in the vibratory creep feed grinding became smaller than that in

conventional creep feed grinding.
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Tool Wear of Ceramics Tools and CBN Tools in Cutting of Nodular Cast Iron

Tadahiro WADA

Nodular cast iron (FCD) has both high tensile strength and high hardness. However, in

turning of FCD with a cemented carbide tool, the tool wear in turning of FCD becomes larger

than that in turning of gray cast iron (FC), and the tool reaches the tool life in a few

minutes. In this report, in order to find out effective tool material for turning of FCD, two

ceramics tools and five CBN tools were used. In turning of FCD700, the tool wear was

experimentally investigated. The main results obtained are as follows: (1) The progress of the

tool wear of CBN tool in type TiC binder was the slowest among the two ceramics tools and

the five CBN tools. (2) The slope of V-T diagram of the two ceramics tools was largest among

the two ceramics tools and the five CBN tools.

1. #%

o

HIRBSAEEELT, BRI RO L LB IEE
EThhlcd, HMELMBEEEHNER SN ZBRTH
CECERERTWS, L L, BRRENHEHS BES
ST AZACIEEIT S &, TAHFE®E, RTREH (F
C) WAL b, BRBIASESKIBIFC RT3
THAEHICET 2 RERLE A3 TWS. BA5109,
FCD600% ALLOs-TiC+ 5 ¥ v # ATETHHIL, LB
HEROTICE, ALO:EB & UTICHEE i T EEFEEC &
FTEHETOWTRA TV, Fi, BELIEY, 7o
IFRET I v I ATABIVGRILHR LT I v 7 AT
Bl kL AFCDYIBI % T - T 5. ZOHE, T3+
Ft7 3y AT HEZ, MgO - ALOD A XA HTLE
FHRERSh, ThHTEORMBEREELETI®EK
ERFERELTWS. 22T, BELIE, FCOOES
ERIGLIES WRIE %t S 3 v 7 AT AZFMEL, £
BEIToKE, CORIMFLT Iy 7 AT AR, M
B FCDYEI B LA TATH S & LT 5.

T, BARBOUIK I RERHSCBNLAE L, B
RENFHOVE CEDTH S EE2HNEM, CBN

TEOEAFIN, TEERCKELPEZRITEN
5, FCDYIMIZ & LI-CBNLT EDEENLEIL 5.

% ZTCAWIETIE, £33 » 7 ALEPCBNLAT
FCD7000 %X %247\, FhEho LA T
5 T REERE» M~

2. EBAE

EBRICH W ICEHIMFCD700D Lo 2K 1, B
BHOMER2E 2 CRT. £21RT L >k, FCD700D
S8 VM &2, 784MPa, BWEIXHB253TH 5. ¥ 1,
FCD700 0 SRSy, K1 wrRT. RM1wrd L
K, BBt hTwsobibhb.

F1 HEFFCD700D LS (%)

C Si Mn P S Mg Fe

3.35 2.62 0.302 0.026 0.020 0.041 Bal.

#£2  HEIHFCD700 DAY E

5l3& vk & (MPa) MJI(MPa) R0 (%) HEE(HB)

784 580 2.5 253
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M2ic, YIHIEBROBEER RS, 5/ L TIE#mT,
EBEREE > UL 0 7 BB TIERTHSTS X 10008 &5 5%
@ (7.5/11kW, 8~2500rpm) TH 5. # I
FCD7000/R1Z, K2R Lo, #4E180mm, M
£60mm, EX20mmO A%<, FEEEEEL—EEL L,
FCD700D G Il 24T - 7o, Lichi-"T, SOHIEEET,
N bONE(XE) & LSBT S, Zokd, KBt
T, VIREEDOFEEY, BE EYHEEV & L.

%, %

50 m
flal o

1 #HEIHFCD7000 BEAEEH &

— zﬁﬁw FCD700
MaZ
&
Z |
R
77
—Lé J R4 b
J
20

R2 YIHISRER DB

R/ A biE, FIRDTNGAL60408F A 0 —7 v =
1 F v 7%, MTGNR2525M16BIAEIN TR /<S4 bkn
g RZZ2vHnAHl) cBdiboT, ZoLs
DTAMRE, (6", -6°,6,6, 30,0, 0.8) &
5.

FRALLTEMED, R3ILOVEELARRTET I v
JATEELECBNILETHD. €7 I vy Z7ATRARDY
T, TAIFROET I v 7 ATE (1) &, B
WERDOET Iy 7 ATHA (II) #FAvi. CBNTA
CoOWTi, BARRT IO 5EEOCBNTERH
Wie, Thebb, FHEFIL, TIN, Co, TiC, ALO:%
DCBNLETH»5. ¥k, 53 vy 7 ATAEBIV
CBNITADYWhHIIE, 0.15mmx (-25°) DS Lk—=

*3 €7I9I7ATE

73y /ATE 8B a2—-5+1+v/E (EEpm)
#5397 ATE(I) ALOsTi(CN) TiN* 1)
#5397 ATHA(I) SN, TiN-ALO~TiN**  (2~3)
* IHMBEPVDa—-F 4V
. ZBCVDa—F 4 v/
%4 CBNIE
v cBNEEFE BEE
NIE Sy
CBNL (Vol.%) ik (HK)
CBNTAE(I) 70 TiN% 3300
CBNIE(I) 90 Co#® 3600
CBNIE() 60 TiC% 3200
CBNTIE(NV) 60 ALO% 3100
CBNIEA(V) 55 TiC% 2800
#5 YIHI%&H
YHIEE  V=100m/min ( 50~150m/min)
200m/min (100~300m/min)
300m/min (150~450m/min)
£ ) S =0.2mm/rev
¥l & & a =0.3mm
ViRl ZRYIH|
VIRBLTHAS.

K51, UHIGHESRT. ED, YRAARIE, ThZh
0.2mm/rev, 0.3mmé& —E& L, YIHIEE OFEHER,
100, 200, 300m/min& L#z. T7bb, FIEHREV
=100m/min® B &, HWHEIHARMT, LDHEEEZ
50m/min, MHERHT, 150m/min& 5. F5KRTH)
Hl%&#T, FCD700DmmE YAl % 4TV, TRABERELE®
H: R A

3. ERBREIUVER

3.1 FEAREE—EDHE

X3, YIHIEE YV =300m/min, ¥5A%0.3mm, 2%
90.2mm/revCFCD700% VR EITIHI L 1354, & YIHIE
Bk s TADEFEREYRT. (a) i, TiCR#
HFIOCBNLIE (M) %, B (b) &, ALO:R&EEH
DCBNILE (V) 2534. WTFhOCBNTETH-T
b, TLVCOEDOEREMER, BLLETED, F<KVE
DY ULANZARRETHS. LaL, RFHOEELE
i, KE<Eh-Tw3%. Thbdb, CBNILE (V)
it, B RCERBENKELSHAObbATVW5D
wxtL, CBNLE () i¥, KEAERERLILD
nicue.
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(a) CBNTIEA (I

(b) CBNIA (N)
X3 TITEE:
FCD700, V=300m/min, S=0.2mm/rev,
a=0.3mm, L=647m, Dry

e RREIT- LER, FCD700% &ETAMETY)
BlLB4E, RO mEESELTEBETH .

M4z, ¥A%0.3mm, EH0.2mm/revCH{ETE
AWEIEI 21T - 1cBE, YIHIBERE & RS HEERROK
KfEVBmax & OBAR % YIHIERE VA ELE € TRT.
%3, B (i) ’KFRETV=100m/minD¥FE 2Tl
N5, Ri (a) CRT+H5 3y 27ATEDSHE, 28
Ho+5 v /7 ATRERWT, TADEREETICAE
L.

®ic, Bi (b)) TRTCBNILADHE ST
~5%A. c BN&EEHZRH, 60~70%Vol. DCBNTE

(1), {amn, (N) »k&T5E, ALOREEH
DCBNTIE (V) DOEEREETH, do&dbHE. Fi,
CBNTA (V) oEfETIE, K (a) WRT TV
FROLITIvITE (1) OBELIIPTHAS. L
b, CBNITE (N) &¢7433%0D€53 97 AT
B (1) TUHILIBED TEOBEREIEL X< UTE
D, PR AUOEREREN MO KREL KT, Th
wxt L, TICRFEAHIOCBNIE (M) DEEFEETIE,
iz DB, i, TINREEFIOCBNIA (1) 2,
CBNIA (I) & (V) ofER I EREETEZRT.

wiz, TICREESFIOCBNIERLE TS L, cBN
EHE60%Vol. DCBNTIA () oKH, cBNEH
E55%Vol. DCBNTIEA (V) wh~, BEFEOETIZ
Bl Zhik, F4WRLELES>KCBNIEA (V) 0
BWEMNHK2800TH 5 Z £h b, cBNEEXNECB
NIE () ofFn, TAOEENKE WD, HERE
MRELELIEEZLNRS. i, CoRfEAFIDOCB
NTIE (II) OEFEETTIE, CBNIE (1) OBEE
L<THY, CBNIE () & (V) OFRELE
HETERT.

K, R4 (i) w3 EIHEIEE V =300m/min®%$
BeonwTHh~s. Wi (a) KRT+ES I vy 7 ATER
DBE, 2BEDES I vV ATAKLBWT, TEDE
HETCREAEZR RV, £, Ri (a) ©RTY
HIEEV=100m/minDF& & LT 5 &, BEFETR
EBLlt-TWwh., Zhid, V=100m/minDFE, 7§
hot5 3y 7 ATETH->THRITINNAOERERE
P, MY ARELoTWE, Zhicxl, V#300m/min
WRKELTHE, BTN FROERERED, high/hg
Ky, BREFEBEORAHVBmaxDEA D -
TeleDThH 5.

kic, i (b) WRTCBNILEDBEK2WLTH
~5. @i (b) WRTHEEE V =100m/minD$HE
W ARERETIIELS A>Tk H, CBNTERLBE
HETCAERZIR bW, TICRESFINOCB
NTEA () , CBNTIEA (V) DERETH, 0B
.

51, PHAAR0.3mm, % 90.2mm/revTHIEI L7
BEOV-THRZRT. TEFaOH EHEREL,
VBmax=0.2mmé& L. M (a) &, 53 v 7 AT
BEoges%r, K (b) &k, CBNITEDEEZTRT. K
(a), @M (b) &+ 2L, 2BEOLIT I v IR
TEDTERGHBOARIRLERL>TV5. 20
ZEhD, ThL2EDES I vy A TR, EEM
RERFCD7T00EE I EI W ERATIRETH B Z &b 5.
%72, ® (b) »bH, TICREEFOCBNIA ()
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Experimental Investigation for Thermal Annealing
Effect on a-Sip PV Modules

Harou TAKAHASHI, Yasuhiro UEDA* and Takeharu YAMAWAKTI*

To investigate the thermal annealing effect (Staebler-Wronski Effect) on amorphous Silicon
Photo—Voltaic module (a-Si PV module) for the seasonal variations of the sunlight and the
ambient temperature, a continuous measuring system is constructed to measure automatically
the change of electrical characteristics for two types of a-Si PV modules : one module covered
with the heat insulating material (heat-insulated module) and another un—covered with it
(normal module). The changes of the generated power in two types of a-Si PV modules are
totalized by monthly for one year. It has been cleared that the power generating efficiency of

the heat-insulated module is approximatey 7[% ] higher than that of the normal module.

BHH7EL7 s AKBBMEY 2 —VOERFHRBTCOREREDHRE AR LB, BEEY a2 —
CHRBRHEABED LD LERACMBM YOO MBEY 2~V E2A—&GTRBACHREL, 148
ODREREED, AEOLDKENT, H7[%1me 52 &0HBEL, RERARECET5H£ES, BE

17

BIEDREZREZRLIDEAERTHHZ EHRBALMCE 5.

1. FAME

TEANT A v av (a-Si) KBEhic, X%
b X ABHEPHFIMET T50, £V REXES
T5LEBHRIEETLER (BERNEYHR) Tib
H, AFTF—nm v RXF*—%E [Staebler-Wronski
Effect] ' 5[1,2].

BNRAOaSIKBELEY 2 — AT}, XBHK LS
ERHEOET (k) HREBEELC X 52 RERED
B> TRBHRNEDBERBET A 0E2FANTEL
iR, RAOBAZRBERATORBRBEYHERT A
HOBEERBRELS.

F2T, BEOTELZ7 7RV avAREREY 2 —
N GBEEEY a—L) EEY2— AEEICKBMEIED
i D BEEY 2 —1) 2A—REEHFDOS LT,

*EMLF T%0 (KANEKA Corporation)

BARRBRBCRY 5BERXEREOAIND, E6HEA
REBC B> 2REREDRC >V TOHBEER T 1.

1 EHOREFERTIE, WMREV - NVOFHHAED
EVL—NEIDEMEPBLTREENH 7 (% HEMT 3
TERHLAIR ST, BT, ARX TR, ThbDR
BRERCOWTHENRS.

2. EREZ 1 —LOBMBLEERFHH

FERCHERTETELT 7Ry )aY (@aS) K
BEME Y 2 —/vid, 460X1,224mm* DI 8 DY 7
B2 —NVTBEINELLOTHS.

FAley hCREXRL2ODEY 2 —ADO—KiT,
BEEY 2 -V ERY, MHORECKHBOLDIRER
AFR—AREIFTILDEEEE Y 2 — 1V EFFS.
ZD2ODEY a—N%, ANAITER CHEAAIZ5E
DR LEHTEAKRBE LR RE L TRBBEERET> TV 5.
BEEY 22— VOERERE, UTORDTHS.
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B EE 27.9 [V]
FaAR BT 1.8 [A]
mAREESN 28.1 [W]
BHZhE 5.8 [%]

Rl AT LR, =V Fravea—2EFRLT,
BEFAMEBECL Y EKRBBELEY 2 —VOEEZEL
TRTCYVIBREZAHL, FRK, EAGEMLEY 2—
NVBRERFHAT 2 L OB LIS DT, ZKREELE
Y 2 — A OF IR0 T, 1 HOFHRIRREI:E
6RO H6REE TOIL2RRTHS. 1EY2— Y
ey D 1 EOFHMFTERRIZHSHTHS.

K1k, Xl AT 2 EDFTRILCBEEY 2 —
NDBE « BRHEHEO—FIERLILADTHS. £V a—

NEE##0.5 [V] ¥ 28 ihns, vV IERE
HALT, Yoy bERLELDTHS.
a-Si Solar Module SOUTH 35
" 26.Sep.1993 12:00
1t |
Aumnﬂlmm’.h
1.6 Histay,
"
1.2 -
< k>
- 0.8
i
0.4 L]
0 LN
0 5 10 15 20 25 30
vV V)

K1 XKEBEWOEBE - BiiftEORES
Fig.1 Measured example of V-I characteristics
in a-Si solor module

3. FHAIRR

3.1 HPORBBEHHE
REROBERRAFREENER, B LLEE - i
Birs, BELBROBNRALRLZELLRD T
5. ZORAKENERZROGHR (105#) $T—EL
LCI0GTEOBAEB 2%k, 72044 (12K/H) &
*—HOBRBEEEL LTWA.

K2k, 1BCBI2RERHBOFIE LT, 1994%F
4838 BXR) O 1KEEBBORERBELER Y 2—
NEBBRES o — LDV TRLIEADTH B.

Al - Wiy g

Generated power distribution in a day
(April 3, 1994)

40 A i i 1 |
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heat-insulated type
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M2 1Bk05%1KEEE0HEREE

Fig.2 Generated power distribution in a day
(from AMS6 to PM6 on April 3, 1994)

BEMBEY 2 —VORBESBEOHBEL D b AEL
oTEY, FRESVCTREDENBEEZECERDRTY
B Ehbhb.
COHOEERERI,
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WrEhE D 2 — /L : 310 [Wh]
THY, BBOHNBEE LN, #10.7 [%] #mL<T
WwWhHZ kil B,

3.2 BADKREREBHEOHR
FHOBMERBEBENZ, —BOBRREEY 1 » AS
ZOWTHEThEIRD O 58, FHEBEOT 7%
WL F—2REBAVFET 0D, BEIRE L THEK
2175, FAORBEENOUEZRCH L THEIRAL
EOBEENY [(HEREEN] L LT, KDk
PHRDTB.
[(HEREEN]
= [1 7 AMOEEOREEN]
/ ([EBEoFR B #]
/[1?3}%@5%(]) ........................... (1)
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7ENT 7 AKBEELE Y 2 — A OREEEZHRIC OV TORRIIBRE

o [BEREEN] 21 7ANOBERBEELLT
Wh.

K3k, 199348 AN H1994E 7 A T 1 F£/ic>
WTOEABORERERNOHB Y RLILLDTHY,
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AFHEEZRLIELDTHS.
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Fig.3 Monthly generated power
(from Aug. 1993 to Jul. 1994)
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3.3 REDEROHR
REREEM 12, KATERINS.
Eff= [(BAEEYCYD 1 AOEEREER]
/ [1 B@fﬁﬁﬁ%}ﬁ] ..................... (2)
X5, 19935 7 A298 (RIEBAAHE) h H1994% 9
AIOBE TOHADKERA %X REAT, REHX (Eff)
OB ZER LD THS. ¥, 61, BEVa2—
NORERREFDBDORERROHER Y 7o v + L
LDTH5.
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Analysis of Tunable Waveguide CO, Laser Making Use of
Three-Mirror Type Internal Modulation Method

Tomoshi MATSUSHIMA

This paper presets an analysis of the proposed tunable waveguide CO, laser making use of

three mirror type internal modulation method.

From the analysis of internal modulation, the relation between frequecy-shifted output power

and modulation index is obtained using the single pass laser gain as a parameter. It is shown

that a laser with higher gain is favorable for this system.

Moreover, the frequency respose of the tunable laser and the effect of the modulator location

in the laser cavity using the analytical method of Leeb and Scholtz is discussed.

1. Introduction

A tunable CO. laser may have application in
various fields, like laser communication, optical
rader and high-resolution spectroscopy, etc,. In
these applications, it is desirable to have a tunable
CO, laser, which is able to achieve the fine tuning
over a wide frequency range.

However, since an energy level characteristic to
the laser medium is used in a conventional laser,
the transition frequency is fixed and the oscillation
frequency is fixed within the gain bandwidth. '

In a CO, laser, most of the oscillation spectra is
located near 9.6 gm and 10.6 um and each spectrum
contains almost 20 spectral lines which are divided
into P branch and R-branch. Therefore, a tunable
CO; laser which efficiently emits a light beam
modulated at the frequencies within the gaps
between adjacent laser lines has been studied.

Tunable CO; laser are divided into two types:
the type in which particular oscillation spectral
lines are selected by inserting a dispersive medium

such as a diffraction grating into the cavity and

the type in which the frequency is changed by
varying the cavity length. In the former, the
dispersed oscillation wavelength is selected and
the separation of the adjacent spectral lines corres-
ponds to about 55 GHz. In the latter, the frequency
can be varied continuously but the tuning range
is mainly limited by the gain bandwidth.

However, in a conventional CO. laser, the gain
bandwidth corresponds to at most 50 MHz. To
expand the tuning range, a high—pressure operation
is used. But it is difficult to excite the laser
material continuously under high pressure.

However, even in this type laser, the pressure
for continuous operation is less than 40 kPa.
When this type of laser is used as a tunable laser,
the variable frequency is about 1 GHz.

One possible method of expanding the tuning
range beyond the gain bandwidth is to modulate
the output of lasers. The laser output is modulated
to generate the sidebands. Then the carrier, the
upper or the lower sideband is extracted by a
filter like a F-P etalon to yield the frequency-shifted
output. So that the range of frequency shifting is
expanded beyond the laser gain bandwidth. Since
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a laser is operated continuously in this method,
the frequency and output power are stable and
reproducible. In this case, the modulation should
be achieved by using the opto-electrical effect so
that high—frequency modulation can be achieved.
However, it is necessary to use the broad band
and high sensitivity modulator to obtain the broad
tuning range and the high efficiebcy.

This read to the difficulty in the fabrication of
the vmodulator at the longer wavelength such as
10.6 # m, because the half-wave voltage of the
electrooptoc modulation is proportional to the
wacelength. In this case, a special consideration
must be made.

In the laser modulation method, there are exteranl
modulation and internal modulation methods.
Since a modulator is placed outside the laser in
the former method, a high-modulation voltages
required to achieve a large frequency—shifted output.

In the internal modulation method, a modulator
is placed in the laser cavity and a strong internal
light is modulated.

Therefore, for a given modulation volrage,
larger sideband components are obtained in the
internal modulation method than in the external
modulation method. Howerer, in the internal
modulation method, a special method is required
to extract the output.

In a previous report[1], we proposed a novel
frequency—tunable CO. laser system using an internal
modulator and briefly described an analysis of the
proposed method. In this proposed scheme, a
tunable filter is used as the output laser mirror.
One of the sideband componets produced by the
modulator is taken out efficiency by the filter as a
frequency-shifted output.

In this study, the internal modulation method
is adopted to realize a high—frequecny tunable CO;
laser and a tunable filter is used as the output
mirror. The operational analysis vesults will be
described.

In the analysis, the relation between frequency-
shifted output power and modulation index is
obtained using the single—pass laser gain as a
parameter. At the same time, the influence of the

modulator position in the cavity also is investigated.

I | o o

MIRROR ACTIVE
MEDIUM

MODULATOR  PARTIALLY
REFLECTING MIRROR

[ 5

l
| e B s

MIRROR ACTIVE MODULATOR TUNABLE FILTER
MEDIUM

Fig.1 Conventional internal modulation method
(a) and proposed internal modulation method
makimg use of tunable frequency filter as
an output mirror (b).

2. Operation Principle and Analysis

2.1 Operational analysis

When a tunable CO. laser is set up using the
internal modulation method, an important point is
how to efficiently extract one of the sideband
wave components generated in the laser cavity.
When a conventional internal method is used as
shown in Fig.1(a), the carrier wave and multiple
sidebabnd wave are extracted. Since the partial
transmission mirror is not high in this case, only
a part of the sideband component generated in the
cavity becomes the frequeny-shifted output.

Now let us consider the case where a laser
cavity contains a tunable filter which is used as
the output mirror, as shown in Fig.1(b). A
tunable filter is composed of a Fabry-Perot cavity
and one of the mirrors is placed on a piezoelectric
mount. In this type of filter, the mirror-to mirror
distance is varied by the voltage applied to the
piezoelectric device. The reflectance to the particular
sideband wave is low and the reflectance to the
other wave is high. Therefore, the carrier wave
and unwanted sideband wave are reflected back to
the lasing material, while only one sideband wave
component is extracted efficiently.

Since a laser cavity contains three mirror to
carry out internal modulation in this configuration
this method will be referred to as a three-mirror-type

internal modulation method.
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Hereafter, the sideband laser beam component

of interest is referred to be as a frequency-shifred

output.
A\
Vo+m
P Ps Ps
(T R LA
t
M1 fm M2 M3
a‘ég:{jEM MODULATOR Tg{tﬁtﬁs

Fig.2 Principle of tunable CO, laser making
use three mirror type internal modulation
method.

Figure 2 illustrates the operational principle.
The laser cavity is composed of three mirrors,
M, Mz, Ms. The tunable filter was composed of a
mirror M, and mirror Mi. The mirror M; was
mounted on a piezoelectris device to provide electrical
adjustment of the filter resonance frequency. The
modulator and laser material are located between
the mirrors M; and M. Using the modulator, the
internal light intensity is modulated to generate
the sideband components (v ,*nf,), where v, is
the frequency of the carrier wave, f, is the modulation
frequency, and n is an integer. If n=1, for simplicity,
the frequencies of the side band waves are v .+
fn. If the filter is tuned for v,+f.. (or v,—ta)
by applying a dc voltage to the piezoelectric device,
the component for v.,+f. (or v.—t.) is extracted
as the frequency-shifted output.

The other component than the frequency-shifted
output is reflected by the filter and returns to the
cavity. In particular, the reflected carrier wave is
modulated again and contributes to generation of
the sideband waves. The frequency of the frequen-
cy-shifted output can be converted by simultaneously
varying the modulation frequency and transmission

frequency of the filter.

2.2  Analysis of operation

In general, the sideband components generated
in a laser cavity by internal modulartion depends
strongly on the internal optical intensity. It has

been reported that when the modulation frequency
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is near n times the frequency of longitudinal
mode, sideband components increase, where n is
an integer.

The relationship between the internal optical
intensity and frequency-shifted output and the
dependence of the frequency-shifted output on the
modulation frequency in the three-mirror-type

internal modularion method will be discuseed.

2.2.1 Internal optical intensity and frequency
shifted output
The internal optical intensity in a laser with
homogeneous lasing material such as a CO; laser
is give by Rigrod [2] as
VI=a,x{gL+Iny I—a))TA—a3)}
It/ I apll—v A—a)(-a»)
ey

Where I is the saturation parameter, A is the

Plnt= IsA X

cross section of a laser beam, g, is the small
signal gain, L is the length of the lasing material,
and «,, and a. are the mirror loses. When Eq.
(1) is applied to the three-mirror type internal
modulation method, @, and «. are given by
a,=a, ()
a,=a, +TAH{1-J(d)} (3)

where «,” and a, are losses inevitable in an
optical system and are the reflection loss on the
mirror surface, the diffraction loss in a modulating
device transmission loss etc. T. is the transmission
coefficient on the filter for the carrier wave, and
is the phase modulation coefficient after the beam
passes through the modulator. In this analysis, it
is assumed that modulation is carried out by small
arﬁplitude, the modulation frequency is sufficiently
high, and the sideband components generated
during modulation are located outside the gain
band width of the laser. J,(6) is the zero—order
Bessel function. The frequency-shifted ocutput P..

extracted by the filter is given by

Pev=Pic* | J.(6) | %+ T(nf) (4)

where J.(6) is the n-th order Bessel function,
T(nf) is the transmission coefficient of the filter
for the n-th order sideband frequency (v.%nf.).

Similarly, the output of the carrier P. is given by
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Pe=P,- | J(d) ]2 T. (5)

Parameter: ggL

4-

FREQUENCY SHIFTED OUTPUT (W)
n

PHASE MODULATION INDEX (rad)

Fig.3 Frequency shifted output power versus
phase modulation index with the laser gain
as a parameter.

Figure 3 shows an example of the relationship
brtween the modulation index and frequency-shifted
output using the laser gain as the parameter.
When the gain is higher than a certain value, the
frwquency-shifted output can be increased only by
increasing the gain without increasing the modulation
index. This result indicates that a waveguide—type

laser, which has a high gain, is suitable.

2.2.2 Modulation frequency dependece of fre—

quency shifted output

To evaluate the characteristic of the frequency
shifted output, the ratios of the sideband compnent
and the carrier wave component to the modulation
frequency were investigated using the analytical
method of Leeb and Scholtz [3].

In this analysis, it was assumed that the phase
modulation index was small and the higher-order
sideband component was negligibly small compared
with the first-order sideband component.

It was assumed also that the modulation device
inderted internally was sufficiently thin so that
the phase of the modulated wave did not change
while the light passed through the device. To
find the effect of the phase modulation on the
laser oscillation we employ the model shown in
Figs.4 (a) and (b).

REGION 1 REGION 2 |, TUNABLE

, FILTER

ACTIVE | TOR !
MEDIUM MODULATOR !

[ e wf] [ [

— L-' — L2 +L3-‘|
(@

, REGION 2 , REGION 1  TUNABLE

' \ ACTIVE » FILTER

' LATOR I

, Mooy . MEDIUM ! | |
| [Jewlee] [ ==

|._.l_3_-§. L2 —tfe - L1 —
' (b)

Fig.4 Arrangement for the three mirror type
intermal modulation with the modulator
close to tunable filter (a), and the modulator
close to reflection mirror (b).

In Fig.4(a), the modulation device is placed at
the side of the F-P interferometer(tunable filter),
and in Fig.4(b), it is placed at the side of the
reflecting mirror. The laser cavity is divided into
the laser medium region(ragion 1) and the remain-
der(region 2).

The propagation constants of the carrier wave
and sideband wave are k. and k.” in region 1 and
K. and K, in region 2, respectively. The length
of region 1 is L,, the distance between region 1
and the modulation device is L, and the distance
between the modulation device and tunable tunable

filter or reflection mirronr is Ls.
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Fig.5 Model for determination carrier and
side band amplitude. The three-mirror-type
internal modulator close to tunable filter(a)
and the modulator close to the reflection
mirror(b).

The closed loop in Fig.5 (a) represents the
laser oscillation. Just before entering the modulator,
the carrier wave traveling to the right has an
amplitude E.. After passing the modulator and
after reflection from filter, the carrier wave E.’

reentering the modulator is
E'= E. Jo(d) p. exp(—2jk. Ly) (6)

where k. is the complex propagation constant and
0. is the amplitude reflection of filter. Considering
the subsequent phase modulation and reflection
from mirror M,, one obtains for the carrier wave E.”
after a complete roundtrip

E."=E." J(d) pexp{—2j(k.' La+kL.) }

=EJ?(6) p1pexp{—2ik’ LitklL,+klLs)}=E,

(7

Under steady-state condition, the latter identity
has to be fulfilled and represents the oscillating
condition give by

, 1
010 exp{—2j(k'Li+kL.+kLs)}

As indicated in Fig5(a), the continuous energy

J(o)= ®)

transfer from the laser oscillation ro each sideband
may be represented by two sideband traveling

waves E, and E, . E, and E,” are given by
E=EJi(d) 9)

E/ =E. Ji(6)=EJ(d) p.exp(—2jkLs) xJ,(6)
=EJ.(d) p.exp(—2jk.Ls) (10)

Just before entering the filter, sideband wave

traveling to the right has an amplitude E.,’ .
E. is given by
E. =Eexp{—j(kLs) } + 0.E’ (6 )exp{—j(2kL,
+2k.Lo+k.Ls) } ‘ 1
The combination of (8) and (10) leads to
E..' =Eexp{—j(ksLs) } X (1+exp{
—2jl (k" —k." ) Lo+ (ke—ko) L.]}) 12
To calculate the coupled out sideband E., we add
these two waves before considering the infinite of
roundtrips they undergo within the resonator.
Summation of the coupled out contribution (E.,
E., - ¢ ¢) to E, vields

E. = 7 EBexp{—jkLay } X (1 +exp{—2i[ (k. —k. )L,
+ (ke—ko) L1} )X Z(p10.)°57(6)
Xexp{—2jk, Li+ (k.L.+kL:)}

= 7 F.exp{ —j(ksLa} X (1 +exp{ —2j[ (k. ~k." ) L1
+ (ki ke) L]} )

X
1-(5*)exp{-2i[ (k' k. )L+ (kik) Lo+ (kiko) LaJ}
13
and further, with 7. as the amplitude transmission

of the filter, the coupled out carier is
Eo= 7 EJ( 6 Jexp(—jk.Ls)

The ratio of the amplitude of the sideband compoment
E, to the carrier wave component E. is shown in
Fig. 5(a) is given by the following equation.
E: = :j:i(;; exp{—j(kik.)Ls}
1+exp[-2j{ (k' -k." ) L1+ (kike) L.} ]
1-(B%) exp(-2i{(k,~k.) LiHkik.) Lo H(k ko) L}]
14

Using the same analytical method, the ratio of

X

the sideband component E. to the carrier wave
compornent E. is show in Fig.(b) is give by
E _ «J(d)
E. tJ(d)
1+exp{—2i(k.—k.) Ls}
1- (51 exp[—2i{(k.“k.) LiHk, k) Lo+ (ki k) Lo}

expl —i{(k.’ —k. )Li+ (k,—k.) L.} ]

(15)
Therefore, the output power ratio R is given by
2
R= E (16)
E.

where 7. and . are complex amplitude transmission
coefficient of the tunable filter and p. and p. are

the reflection coefficients of the tunable filter.
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Here, k.’ —k.” is the differnace between the
propagation constants of the sideband and carrier
waves in region 1. When the laser is excited at
the center frequency of the gain curve, it is
given by

ﬁf[
FAEY
z B{1+4( B )%}

2nfy
c

k' —k' =
B

1
Where f; is the frequency of the longitudial

}(1—2@)

mode spacing(c/2L), f. is the modulation frequency,
and .B is the gain curve width, £ is the loss
caused while the carrier wave travels round the

cavity and is given by

.Bz_ln[.]oz(é).olpc] 18

(dB)

(=]
r

RELATIVE FREQUENCY
SHIFTED OUTPUT Es/Ecl
[}
8

§

[ 1
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é
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U
8
K T

&

[
10 100 1000
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Fig.6 Calculated relative sideband power
versus modulating frequency. Parameters
are |7, [?=0.95, |r.[|*=0.05, |e.]*=0.05,
lo. |>=0.05, B=100MHz, Li=Im, L,=0.2m,
L;=0, 6 =0.3, Modulator close to tunable
filter (a), and the modulator close to reflection
mirror(b) .

Figure 6(a) and (b) show examples of the modulation
frequency dependencies of the sideband power
obtained by using Eq.(14)to(18). Fig.6(a) is
based on the results shown in Fig.5(a), While
Fig.6(b) is based on that show in Fig.5(b). However,
it is assumed that ( z./t.) and (pe./ 0. are
maintained constant for modulation frequency by
adjusting the mirror-to-mirror distance of the
tunable filter. Therefore, as observed in the con-
ventional internal modulation, the output ration
is high at the frequencies n Xf,, where n is an
integer.

The modulation frequency dependence of the

output ratio in Fig.6(b) is less than that in Fig.6(a).
3 . Conclusion

We described an analysis of the tunable waveguide
CO; laser making use of three-mirror type internal
modulation method. From the analysis of internal
modulation, the relation between frequency-shifted
output power and modulation index is obtained
using the single—pass laser gain as a parameter. It
was shown that a laser with higher gain is favorable
for this system.

Moreover, the effect of the modulator location
in the laser cavity also is discussed using the

analytical method of Lees and Scholtz.
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Algorithm of Arctangent Calculation in Phase-Shifting Speckle Interferometry

Yoshihiro OSHIDA and Shigeki NISHIDA

Phase-shifting speckle interferometry is used for measuring the displacement with high

accuracy. In this method, the phase data is obtained by arctangent calculation with the

phase—shifted speckle images. This calculation needs too much time. Moreover, to obtain the

distribution or the frame data, the calculations for 400000 picture elements are necessary. The

fast calculation algorithm using the look—up table is described. Thus, the displacement will be

measured with high accuracy in real time.
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Computer Simulation of Phase Plane Trajectory and Step Response
in a Nonlinear Control System (No.2)

Takashi

KURIMOTO

In design and analysis of a nonlinear control system containing an on—off element etc., the

phase plane trajectory and the step response are used. Such characteristics can be drawn by the

personal computer. In this paper the method to draw them briefly by N88-BASIC is described.

The auther reported about some basic nonlinear control systems in the reference 1). Continued

from this reference 1), two on—off control systems with hysteresis or both dead band and

hysteresis, and an on-off control system with delay time are taken up.
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A Gain Design Method of a Feedback Controller for Industrial Robots

Ray NAKASHIMA

In the industrial motor drive systems used in industrial robots, a torsional vibration is often

generated by the elastic elements in torque transmisson. Such a system is simply modeled as a

2-mass—system. The state feedback control is useful to suppress the torsional vibration.

In this paper, we propose the gain design method of the state feedback controller for the

2-mass—system.

The control performance of the proposed system is checked by the computer simulation.
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An Efficient Algorithm Fory Finding a Maximum Weight k—Independent Set
on a Weighted Interval Graphs

Masakuni TAKI, Tetsuya OKUDA*,
Toshiroh ARAKI*,

Takafumi KIZU*,
Toshinobu KASHIWABARA*

A problem of k-independent set on a weighted interval graphs is the problem to find that the
sum of weighted vertices, which are in the union set of k-independent set, is a maximum. In
the concrete, this problem will be able to apply k processors to process scheduling with
priority. The problem of k-independent set is NP-Complete for general graph (8). An O(n®
time algorithm for a maximum weight k-independent set on a weighted interval graphs with n
vertices has been presented alredy (1). An O(kn?® time algoritham for the problem of k-independent
set on unweighted interval graphs can be made by an algorithm of (2). With a slight extesion of
this algorithm, an O(kn®) time algorithm for the problem of k-inderndent set on weighted
interval graphs also can be solved. In this paper, by more extending an algorithm of (2), we

propose an O(kn?) time algorithm for solving the problem of k-independent set on weighted

interval graphs by using the algorithm.
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Mixing Properties in Liquid and Gas Phases
in an External-Loop Airlift Column

Mikio KAWAGOE

Mixing properties in liquid and gas phases were analyzed based on the dispersion model.

Three kinds of nozzles were used as gas distributors. The dispersion coefficient in liquid was

obtained from the residence time distribution measured directly by a solid tracer method. The

gas phase dispersion coefficient was measured by a pulse response method using helium as

tracer. As a result, the liquid phase dispersion coefficient agreeed approximately with the one in

the bubble column without downcomer (standard bubble column). The gas phase dispersion

coefficient was also found to agree with the standard bubble column, if we use the slip velocity

between bubbles and liquid instead of average rising velocity of bubbles. No appreciable effects

of nozzle were found in gas holdup, liquid circulation velocity and dispersion coefficients.
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BELRI,

DLZO. 14411(;0'3 (7)

Fig. 6 T mEES? R U0 Wachib ® OFR L e TR
Lico kD DFERIIBESIBICHTLERATH D,
ARBHEREL 3T LT 5%, Wachi b DFERIINE
BRERAT7—V 7 v BT 28R TH A, Z0iF
BRiZ, 77— 9 —EAERCEN L TEHIhTEKD,,
uc>0.2m/sEA ECRERAFEE R —BT 5 Z LHRE
NTWALR, EFARERE ORI LI TV,
Fig. 6 Wi Lcst B, %5 OMBIR % B/t L
TAETH D, EFATETIHEHBEL Y b phal
AHERNEDBN S,
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oo P
2.3 HRUEBALEEN RV 5
H A O BIE S AR HEME() 12, SRR F(0)=1—4 3 MO:Msind.+5.COS4.)

RNOGHBEAKZE(t) . BIERMDO L h ZEAt) &£T5 &,
KATREh %,

E.(t) =f; E(t) Ex(t—to)dt, 8)

KT X B ARFEDABBIIE (1) LE(t) TH5
DT, RKDBHE(L) XEEY HEFTHRE L -Fourier®
BB L ORDI, HAIRERHEAEDMEBE L hic
E(t) O AfE & PecletHDBEFEM HKD I,

BEISGROBESEEDOHE, Fleldb Y i2Ds% ¥
[ EAFEE U/ e THBELTW%, =7—Y 7 M ED
BE. ERABTIKKLERTH L 0T, FHSH EAERE
DROLYDEFEHAY v T EEusEH 5 &, FieldbD
HBEAXI KA TtRE N5,

Ds=56. 4Dc1'331153‘56 (9)

ZZ T, DAd¥E (LRE) TH 5%, Fig. 7 De¥fus
DT Ey bRRNLI, REBHERIZONLBEF-HLT
Whe /S ANDEERIREALRED RV, ZOZ &
i HAMEERED 5 ERFRIJE—BEORAY » 7
HETHY, BECNTIIELARE TRV &%
RLTW3%,

=

il

BHARIF b L — % — 8% A TR GRS 1% E8
HE L TRARBERES M ERD . TORRIL, B
HREGIEEHRHRETNC L - TERINDZ EN G
foo MABABARISEO KR E BIF—H LI,
—H FAUMBRAEERECE LTk, FHKEERE
EOb ) gE—REORY) v 7THERAVhE, &
KoK T AAERXNERTCEAZ L PHL MK
L7

{Appendix> MO R BEE SR

BRHEEREROMBEARF(0) BERKNTRZh 5,

= (MA2MA 6. (M 64D

M+ 8.2
G
PYERAR.

ZZTy M=Pe /2, 6. 3EAONFEDERTH 5,

(A-1)

xexp[M—{

cotd =(d6/M—M/d)/2 (A—2)
Nomenclature
D¢ =column diameter [m]
Ds =gas phase dispersion coefficient [m*/s]
D. =liquid phase dispersion coefficient [m?/s]
E(t)=residence time distribution function [1/s]
H =height of gas-liquid dispersion [(m]
N =number of solid tracer (-]
Pe. =Peclet number in liquid phase [-]
t =time [s]
T =mean residence time [s]
us =superficial gas velocity in the riser -]

ur =superficial liquid velocity in the riser [-]

us =slip velocity between gas and liquid -]
e¢ —gas holdup in the riser (-]
¢ =standard deviation (-]
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7 7 94 RBUCBES 5 RECRIC DL T

K& B —

On Algebras Relating to Fuzzy Algebras

Kenichi ARAGANE

BB U LTS, BECEE(IVATES) Adm:U— {0,1) 25MERE L TRENS.
T VA EEER, 0w #BAXMH [0,1] ~OFEHLLELDOTHE. O UAEAEEN, U, ©
PRELTOBEEA, V, TthZThBERITELABRERE7 7 VARV — 2 KEELAL)
ThHAH. TZTRBRDAT0 E/ATL %24 >4 EH (bounded distributive lattice) D T7 7 o4 KFKC
BEE T BRI OVWTELS.

1. REROFEE
[B&1] O0,128UHEAATO2HERBREAN, VIEHEIHh, FEDx,9,2EARN L TROERXBHEVIIDE

, REFR U=<A4 A,V,0,1)> #BESEE (bounded distributive lattice) .\ 5. BESBREDOLMEN, Lk
%52 5 X% BDL ¢t%*7.

(L1) xA0=0 (L1)° xV 0 =x (0 i2&//E)
(L2) A1 =x (L2)° xV1=1 (11| KTT)
(L3) xAx=x (L3)° xVx=x (&)
(L4) xAy=yAx (I4)° xVy=yVx ()
(L5) (xAy) Az=xA(¥N\z2) (L5)° (xVy)Vz=xzV (yV2) (BA8)
(L6) xA(xVy)=x (L6)" xV(xAY)=x (BRI )
(L) xA(V2)=A)V @xNz) (LT xV YA =V A(xVz) (TER#E)

SHBIRERU L r0BES AR LB ATERT I LT 5.

[(BE1]

(1) x<y<cDxNAy=x TEHEEIh3 AL 2EEFR < RIEFBERTH Y, s<y<=xVy=yhgouz>((1]o
BEE1(2).

@ (L)~WUD°E [2] OEB1DOTI~TS XEMETH 5.

SHEIRITRTAAV,0,17>€BDL &L, A LDO1REE " HA2REERIATWHL0ET 3.

[(F#2] ROFUEHLTHEHBD 1, yEARHLTEVHERTHINBSHBITINEERTS.) ABDL % K-
EH vV K$E(de Morgan algebra) &\ \», TD&k%» M &3



82
T & & —

M) @AY ="aVTy  (M2) Ta=x

[(EE2] AeMos @) @Vy)=—uAy  290=1 (3 1=0HnKHir>.
GGEBA] (1) : (xVy) ="V y) =" (A1) =" Ay,
(2): —0="1("1A0)="1V0=1V—0=1. (3):(2)&» —1=—110=0.

[(B#&3] KOGEHKEZHELT AEM2H7 o/ RKEU8D &, 2DLMEr W TR,
W) xAy=0—= y<—wx

[(EE3] AEWoEzxVy=1— w<y.

(B]®4] HOFHhZHEIT AEM %27 7 014 KF Kleene algebral @ L) &\, ¥ DLE%R K TFT.
(K) A x<yV—y

(EE4] A€K DL & xAy=0==> y<w BRI,

[FE]  xAy=0 & T 5. Ta="2V0="12V @A) =(T2VOA (T V) Z (A TDA(TaVy) ="9A (YA
GV ="yAy B TyAYSTx. ZhED ="V (AW =("axVTONA (V) =1IA(TxVy) ="k V
y. LoTys—u.

[EZES] H®OEHEZHELT AeM % 7 — A ¥(Boolean algebra) &\, FDLfkr» B TFHFT.
B xA—x=0

[HEES5]
(1) AEBD & X 2V =1 BHEHILD.
(2) A€EBDL D& &, ASBTH 52 &3EkD ()({4]), Gi) HEWEFRETH 5.
= <
A =0 xNYy=0ED =~
(i) (ii) 5 xAY) =2V Ty

xVx=1
_|_'lx=x

(3) BEKEWEM

GEMR] (2 AeB== (), (i) = AEB ML, TH 5.
== (D) ' 2A =0 L D yS— == xAY=0 Q2 BELH. B xAY=0D & & —ux="uV0="1xV(XAY)="1x
Vy £ y<—x.
ZZT (Ay=0h2xVy=1) = y="1x&. K¥hd, ELARLCLTINAYy=0=— y< .
“u="AL="UA GV ="AAY LD =<y THEIDL. IDLERDxE i, yExREThTEx="x.
Tl GANA (V) =GAYATD)V ZAYATY)=0. ANV (V) =GV xV AV VvV y) =
1£0® bV oy="1(xAY).
3): A%k

1=-0

0=-1
EThiT AEM~W, A eW—K, AcK-B Th5.

[BE 6] KOEMH%FETI-T ASBDL » X b — VA (Stone algebra) &\ ([5]), =D£LE% § ¢FT.
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(SVxA—x=0 (S2)(xAy)="xV 1y (83)—0=1

[(EFE6]
(1) AeSoézx ()—1=0 (i) (xVy) =" Ay (ji)x<——x HBPEHILD.
2) Ae€BDL D& &, AESTHAZ L3k ), ()7, Gi) HEVWCREETH 5.

xATx=0
(xAy) =5V FATE=0 Ay=0E=> y<
(xAY)="uV Ty xAy= y<—u
6) (i) < xAy=0—=>y<—x (iii)
r<T1Tx xAy) ="V Ty
V=1
—1=0

(3) B&S

(EEBA] (D) : (@) 1 0=1A"1="1. (i) : (S2) & x<y—=—> y<—w THh5H. Zh& x,y<xVyhb (xVy)
<Ay Tl VA EATY=GATZATNV GATZATY) =0. TOmBEBREEZ LS E (xVy) VT
(AT =1. 20L& A=A ATWMNAL=("2ATWA(C GV V(xAT)) = (AT A (x
V) & A w<—1(xVy). Jo(xVy) =" ATy,
(iii) : 7= VO=T1wV (xAx) = (M VA (T V) =1 (T A A (T V) = 1A (e V)
=TV b x<Tx.
2:AeS= D) BV XVHELATHS. )= () 1= 1=70 & h 70=1. xAy=0D & & y=yAl=y
ATEAY) =YA (VI =AT VA =yAx L B y<—x. V=1 12BHSH»TH5.
(ii) = (iii) : @A A (V) =GAIYATX)V (EAIATY) =0 L H xVy<(xAy). 2T (xAy) Aa=
0&E3B&yNas< b yNaA T x=S"xA T =0 TH D, aATT " AY=0 LD aATTT =<1y, ZDE ¥ a=
aAl=aA(wV o) =(@A )V @AT )<V, as LT xAY) EBZENTEERL (AN
TV ko T xAY) =TV Ty, '
(iii) =2 AES 1 y= == xAy=0Ty % w EThiZxA7x=0. IN0=0&L D 1<0TH5H»H 0=1.
(3): Ay % 1 E+hi¥ AES—BThb.

0=—|a,

(B]JTF« 2 HvAEEA = vREKIEBLAERE L TCMSHREBROLHICERSI LT 5.

(B#&7] ®&OLERHTAERBDL * MS-{{$ &L v\, X 0Lfkd MS TFT.
(MS1) " (xAy) ="V ™y (MS2)x<——x (MS3)—1=0

(EE7]
(1) AeMS L& () @Vy)="uA"y @{)0=1 (i) > w="u HEHILD.
(2) M&MS

(EEm] () : Q) (MSD) X xsy—=— w<"w. T2&x,y<xVyhd (xVy) S ATy (AT

W<V, ¥ aVySo VT k) (V) € (xVy) . o T (VY =T ATy,
(ii) : 1€—1=—10 Xk H —0=1.

(i) :x< 7 kY 7L<, =TT wBELATHEAL O Tx=x,

(2): A,eMS—M.

[EBE6] D@2)hH AESED (AEMS A2 x A x=0) K H L.
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77 OAREER b~ REALRERE LTRDOKS-RE2ERT 3.

[(E%S8] &KOLKEREIT ASMS # KSR L\, 044k KS ©F4T([6] TR K, MFiTh T 5).
(KS1) " Ax=xA"x (KS2)xA—x<yV—y

(E&E8] (1) KEKS (20 S&KS (3) KNS&KS
[FEBH]  (1): A:€KS—K  (2): A,€KS—S (3):(1), QX v B,

§97 7 A B & KSARBC B ABRE LTRO WS-RE2EERT 5.

[(E#&9] KDL& witilcd ASMS # WSHH L v\, *DLkhd WS TFT.
(WS1) " ATx=x A% (WS2)xAy=0—> y<—u

[(EE9] WEWS, KSEWS, WSEMS
(EW] A,EWS—W, A,EWS—KS, AEMS—WS

[E}#I0] ®kOL&HERHT AcBDL %* ##SH (pseudo—complemented algebra) &\ ([7], [10]), D4
thx PTHEd.
(PDxAx=0 (P2)xAy=0—> y<—x

[(EE10] (1) AP D& & —1=0, —0=1HKHIL>.
(2) AEBDL D& %, AEPTHBHZ Ltk (D)([4]), GD{11]) ¢HEVWRETH 5.

XNATx=0
(xVy) =AYy
G) xAy=0<—>y<—x (ii)
Az Ay) =" ATy

X<

(3) S&P
(GERA] (1) D1=1AT1=0. 1IAT1=0 & » 1<11="10 TH »H —0=1.

2: AEP= () BBLATHS. )= ():() DE=Ty% wiLTHLaNAT=0. xSyDE & xATY<
YATY=0 LD xATY=0THDH W<y, Lo Ta<y—> y<="u. x,y<xVy kH @xVy)<—uaA"y Fi
(TATDA VY =0 LD A W<1(xVy). .. @aVy)="xATy. FhaATx=00b x<u B D IT
D, LT AAY=0 T wAY=0@. BERLANYy=0&ET AL y<x I TTAYSTHATTTIw=0. ¥
W wAYy=0&THE 2T LD AAYSTTTUAY=0TH B H. ZDEE GANATEAY)=0T® 2FE>
T AGATAY))=0. BU® EH 7 ATTTATIH(xAY)=0. LT ATy 1(xAy). &5
ZaxAy<x,y &9 1 (xAy) < ATy ST Ay) =T ATy,

()= AeP: (D& x<y=—> < & m—uw=—x & T1=0 & W0=1HFEHIL>.

aAYy=0 &35, = =1 VO) = (T VAT ) = (e V) A eV ) ) = (T V)
AT (V). 2T (V) =T (i AT ) = (AW ) =TT 0=1TH S M S Tx="1
(wVy=—uVy. Fh < uVyItBELE XoTw="uVy kth y< .
(3): A% EThi¥ A,eP-S8.
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MS-ABt & RlEkiC L TMP-AB 2 RD & 5 CERT 5.

(E%H1l] KOLHEHLT ASBDL % MP-KE &\, ZD44% MP tFT.
(MP1) " (xVy)="xATy (MP2)—(xAy)="1"xAy (MP3)x<——x (MP4)—1=0

[(E&11] Q) AEMP D& & —0=1, —xAyY)="1("zVy), —xVy)="1("xAy) B HIID.
(2) MS&EMP
(iEsA]  (2): A EMP-—-MS

KSR, WS & mikic LTKP-RH, WP-REZKDL > CEHET 5.

[E#12]
(1) RoZH2iHdT AEMP % KP-RE & W\, T02k% KP ©t&T.
(KP1) A w=xA"x (KP2)xA—x<yV—y
@) kogHr#ilcT AEMP % WP-#t&E W\, ZoLhks WP &1,
(WP1) g A—"ix=xAx (WP2)x Ay=0—"> y<—x

[(EE12] (1) AEKP D& & xAy=0=—>y<x B Y L.
(2) KSEKP, P&KP, WSEWP, KP&EWP, WPEMP
GGEF] ) :xAy=0&T5. [BEE4] EARCLT AT THH, Zhi) w="uV(yAy)=
(VA (TEVY)., Tk E == (VA (VYY) ="V AT (e Vy) =
AN AT (VYY) =TtV 2 Vy b VST, Tu<—uwVyRBELM LT a="1xV
yhrb y< .
2: AeKP—-KS, A4.,€KP-P, AEcWP-WS, AEcEWP-KP, AcMP-WP

[€#%13] B,K,W,MOhOREFRIZEhERE SR (self-dual) TH 5. S OREF & Tt (dual) 7 B F
DLtk S TET (S — SLEBL). PROVWTHLRAKK P tHT. 0L KS— KS, WS — WS, MS
—MS, KP— KP, WP—> WP, MP— MP & f#k T& 5.

[1]Tik S, S, MS DFOREFNLTRERET 7 94 KB (PFA), ¥7 7 91 A (QFA), MQ-algebra(MQA)

CERT WS, [6]TRKS B K, LFEEh T3,

[1]& AR MS & MS 3B RBR E LT, MSS—3([110MQS-algebra(MQSA)) 2 KD & 5 CEHT 5.

[(E#14] KOFZHL#T AEBDL % MSS—REr &\, FOES MSS ©&T.
(MSS1) ' (xAy)="xV 1y (MSS2) 1 (xVy)=—x Ay (MSS3) =%
(MSS4)—0=1  (MSS5)—1=0

[#E#13] MEMSS, MSEMSS, MSEMSS
[EB] FEnAHFVEOELLA—FAPEVIITE x<y— < BEH U2, b (" u=Zx Fhitx=<
) = =T B L.

As % 1=-g &Thif A,EMSS—M, A,cMSS—MS, AEcMSS—MSTh%.
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K LI MP & MP @A fRB% & LT, MPP-REZRD L5 CEHT 5.

RD&MR LT ASBDL % MPP-S3 &\, %D&tk% MPP v&1.
(MPP2) —(xAy)=—1("xV-y)  (MPP3)——(xVy)="1("xA1y)

(MPP5)—0=1  (MPP6)—1=0

(R #15]
(MPPl)x<y— y<—x
(MPP4 ) —u="1x

[%14] MSSEMPP, MPSMPP, MPSMPP
[sx88] AEMPP—MSS, A,cMPP—MP, A;EMPP—MP

UEDZERKED [R1]0E 5y tREFEDLIENTEL. BTHINLETEHEL0H87FRAELT

o B—K~W—M—MSS—MPP 2 EERHTH D, = hikhiir LTEERIHICE > T3,

[EHE 1]
(1) & [R2] OoFed5 1I8SAHY OFFIBECE T, [1], [51EABRERDZ EMBEHILD.
[ EA>d DEE
B \ B T S
S T~ p
K
K TS Ks
BeK, BESDEEKRDZ NN ITD. W
(1) Bix BEKS T~ ws
(i) B X BEK ¢ BB \‘WIP’
(ili) B X BES & BEB (% 2]
ttL, BxXB @A L LTORKTSY, M—_
(1, 0) , (x2,9) EBXB, D & & MS
T~mMp

1, 3) = (T, ), (o, WA (R, 32) = A%, BA ), (30 V (2, ¥) = (Vg WV ) &1 5.
(2) [K2] &3l [(K1] w3 3EM0OFT 20T ERSERZ EMBE DI,
(3) &kD 2 >DOFEFHAH B THA)E AR - E DY TD.
/ M \ / M \
S MS MP MP

N N

[EE88] () : —BRABRDIFAEZ A ETHEE, B,BEAT BXBEA B HID.

(i) : BEKS, BEKS » 5 BxBEKS BE v ir>.
i) : =™ : BORBOLE)C(K DABDOLE)U (S DABDOLME)THE. BOABDILKIED S LD BE

K»5 B TEYIZED. BOAEOYBLbEKichkWwWbDiESkthdh, BES LY B, TRHIID. ..REB.
—=:BEeEB XY BeEKTHH, BeK b BXBeK MR DAL,

(iii) : (i) & TE 5.
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\
\

s

zA-e =0

(M)
2/\"‘2_<_y\/-y

|

K

(M){_'(M”) =-eV-y

=

|

\WS‘\\\\\\\

rAnz=10
(MP)
{a/\-a=0
(M)
{-‘—'z/\-\z=z/\—-z
zA~z2<yVy
H\S|\
KP

(MP)
~mgAmz=2zA-e
zA-zSyV-y

(M5)
amzAnz=cz AN

zAy=0=y< 2z

WP
(MP)
{“ﬁz/\"z=z‘/\-z

z/\y:():;;,s.,z

KP
WS —
Wi —
~(zVy)=-zAny
ame <2
{~0/

("(3Vv)=-\z/\-wy
M» ~0=1 =1=0 )

—1l=0

~(zAy)=~zVvn
(MS)[ aSﬁﬂg

~0=1
(—\1=0)

[ 1]

" (zA J= a2V
/M§ ( i=0 ’ y
M -
~(zAy)=-zV-y
m(zVy) =z Vaoy
—az e M

(ﬁ():
SS ~(zAy)=>zV-y
ﬁ(gVy)=ﬁzAnp

-0=1
~1=0

2Ly=>=-y<z

MPP

1

MIP

-(sz)=nz/\-.y

—\-'(z/\y)=-1-1z/\-‘-‘y

(MP)

2L~z

~1=0
(~0=1)

~=(zAp)=~(-~2V-y)

~=(zVy) ={~2A-y)

aialat RN ¥ 1
~0=1
~1=0
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2. Glivenko OB OHER

Glivenko DB ([3],[4]) DiER([12]) % E % 5.
[(E¥2] AEBDLOL X, KDLHKEHT 5.
B(A)={x€A | xA—x=0} M(A)={xeA | 7x=x}
D(A)={x€A | —x=0} M*(A)={x€A | x<——x}
K(A)={x€A | xAx<yV—y for all yEA}
Ku(A)={x€A | xA—x<yU—y for all yEA}
Kru(A)={x€A | xN—x<yU—y for all yEA}
xUy="1"1(xVy) xNy="1"1(xAy)
ZDEE, RDZ EMEHID.
(1) AEMP— B(A)<P
(2) AEMSS==M(A)eM
(3) AeMP=—D(A)U{0}S
(4) AEMP— <M(A4);A,U,,0,1>€EM
(5) AEMSS ==>M*(4) EMS
6) AEMPP=—> <M(A);M,U,,0,1>EM
(n AeM— K(A)€K
GEM] ) :x,9€B(A) &35, GANATEAY) ST EAY ATIT(xAY) =g AP AT (TrV )
=71((AN A (V) = (BAYA ) V (BIAYA T ) =0 I b x AyEB(A). fillidEH & pe.
DEEWLVRDOZ EHEHIID. AEMS=— B(4)eS. AEM=—B(A)EB. Zh iy [9] CIEEHEhTL
5 AcK=— BAEB LB LN THS.
(2): x,yEM(A) DL & " (xAY) =" ATTy=xAy 1 5 xAYEM(A). ¥ MA)={—x|x€A}={""x |
t€EA} LHTES.
3):x,y€D(A) &35, T1=0n5 1€D(A). DAY =""11x A ="("xATTY)=71=0. (xA0) =
—0=1. T (xVy)="xAy=0. T (xV0)="x=0. 1(xAy)=0="1xVy. T1(xAQ)=1="xV—0. 1 (xVy)
=0="uxATy. (xV0)=0="wA0. T xA"x=0. 0AT0=0. Lk ->TD(A)U{0}ES.
(4): x,yEM(A) &T5. xUy="1("xAy) TH5. T (zUy)="1"1"(xVy)="1(xVy)=xUy £ zUy
EM(A). &z xUy=sup{x,y} mT. A y<—x Ly x="u<1("wAy)=xUy. B y<xUy. x,y
SuEM(A) DL & w<—xA Y Hh b xUy="1(x Ay <=y, LI xAQYU)="xAT(yVz)="
EAGVD))=((xAYV (@A) = @AY U (xA2) . xU (A2 = (xUNA(xUz) dREERE D IL>. T(xAY)
="1(> ATy ="xUd Ty, Uy =1V = (xVy) =" ATy,
(B):x,yeEM*(A) &35, aAYySuATTTIy="1(AY) . Fha<aVy LD x<u<(aVy) . Bk y<
2 (xVY) B aVyS=—i(xVy) . JaAy, xVyEM*(A).
6): x,yEM(A) LT 5. Uy =" (xVy) =" (x V) =xUy., Ny =xNy LEETH S, xUy
=supf{x,y}, xMNy=inf{x,y} X @) LA TE 5.
U= V)= (AT ="y, Ny ="l Ty SEBTH 5.
MU =" AT (V) =710 AT (YA T2)) =1 (wV (A TR) =1 (T VT A
(mxV )= (0 (V) VeV ) = ({aMy) AT(xN2))=GENy) UxNz) . xU N2 =((xUy)
NxUz) LEFETH 5.
(7 :x,y€K(A) T 5. aAT =" Ax=<yV—y for all yEA 15 —x€K(A). GAYAT(xAY) =AY
(mxV ) =(EAYATX)V EAIATY (AT V (PATY) <zV iz for all zeA. J.axAyeEK(A). (xVy) A
(xVy)<zVTz for all zEADFRKTHS. ZDEERDT EBHDILD.
4),(7) & v AEMP — <K,(M(A));A,l,™,0,1>€K.
(2),(7) X b AEMSS = K(M(4)) K.
6).(7) £ 9 AEMPP —> <Knu(M(4));1,U-1,0,1>€K.
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A Note on Generalized Vietoris Topology
and Pixley-Roy Topology

Shogo TKENAGA

We introduced the generalized Vietoris topology T(2) on the hyperspace 2*. The topology

T(w) is coincident with the Vietoris topology and T(w(X)*) is coincident with the Pixley-Roy

topology. There exists an example such that T(2) is coincident with the Pixley-Roy topology

for some A <w(X)".

Let (X, ) be a topological space, where t is
the collection of all open subsets of X and let 2%
={FCX:F is a nonempty closed subset of X}.
For every subcollection U of 7, let <U>={Fe2*:
for every UeU, FNU+# ¢ and FCUU}, where
UU=U{U:UeU}. For every Fe2¥ and for every
open set U with FCU, let [F, Ul={Ge2X: FCGCU}.
Let B(2)={KU>:Uc rand |U|< 1} for every
cardinal number 2.

The countable cardinal number and the first
uncountable cardinal number are denoted by o
and ®,, respectively. The successor of the cardinal

number 1 is denoted by 1*. For x€X,

x (x)
denotes the charactor of x and x (X) denotes the
charactor of X. w(X) denotes the weight of X.
d(X) and hd(X) denote the density and the hereditary
density of X, respectively. For every subset A of
X, A denotes the closure of A. (See [1] for
these notations.)

Proposition 1. For every cardinal number 1, the
collection B( 1) is a base for some topology on the

hyperspace 2.

Proof. Suppose that FE2¥ and FE<U>NLY),
where UCrz, VCr and |UIK2, | VIK2.
Then for every UEU, FNU+ ¢ and for every

VeV, FNV+# ¢ and FC(UU)N(UV). Let T=
(UU)N(UYV) and W={UNT:UEU}U{VNT:VEV}.
For every UE€U and for every VEYV, FN(UNT)=
FNU#¢ and FN(VNT)=FNV+# ¢ . Furthermore,
Fc(UuU)N(UY)NT=UW. Hence FECW). Let
GEC(W), then GCUW and GNW=+ ¢ for every
WeW. Then GC UU and GNU=GNUNT)+ ¢ .
Hence GE<U). Similarly, GE<V). Hence FE<W)
cU>NLVY) and B(2) is a base for 2¥. [

Let T(4) be the topology on 2* which is induced
by B(2). T(2) is called the generalized Vietoris
topology on 2%. The topology T(w) is the Vietoris
topology (or the finite tolopogy) on 2%. Let Ba
={[F, Ul:FE€2* and U is an open subset of X
with FCU}. Also B. is a base for 2*. The topology
T~ which is induced by B is ;the Pixley-Roy
topology on 2.

Proposition 2. Let 2 and p be cardinal mumbers.
If 2<py then T(2)CT(u).

Proof. Since B(2)CB(p), it is obvious. []

Proposition 3.
T(1)CTe.

For every cardinal number 2,
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Proof. Suppose FeU>eB(1). Let T=UU.
For every GE[F, T1, FCGCT. Since GNUDFNU+ ¢
for every Ue<U>, GECU». Hence FE[LF, T1c<U>.
This means that T(1)CT.. [

Let (X, t) be a topological space and
let a and B be cardinal numbers. For every Fe2X,
there exists a dense subset D of F such that | D |< o and
for every point x€D, y (x)<B. Let 7=(a-B)*.
Then T(7y) is the Pixley-Roy topology on the hyperspace
2%,

Theorem.

Proof. Let FE2¥ and let U is an open set with
FCU. We shall show that [F, UJ=<W) for some
{W>EB( 7). There exists a subset D of F such
that D=F and for every x€D, x(x) <8. For
every x€D, there exists a base V(x) of x such
that | V(x) |< 8. Let W={VNU:VEV(x) and
x€D}U{U}. Then | W |<a + 8<7y. Suppose
Ge<{W>, then GCU. For every x€D and for
every VevV(x), VNG=VNU)NG* ¢ . Hence x&€
G=G. Then DCG and F=DCG=G. Hence FCGCU
and GELF, U]. Thus {<W>C[F, U]. Suppose
Ge[F, U]. Then FCGCU and (VNU)NG=VNG* ¢
for every VNUEW, where VeV {(x) for some
xE€D. Furthermore, UEW and GNU=G+# ¢ and

UW=UDG. Then GE<{W) and [F, U]Jc<{W>.
Hence <W)>=[F, U]. This completes the proof. []

The topology T(w(X)*) is the Pixley
Roy topology on the hyperspace 2%, where we assume
that w(X)Z w .

Corollary.

Proof. For every Fe2*, d(F)<w(X) and for
every x€X, x () <w(X). By Theorem, T((w(X)
qw (X)) =Tw(X)*) is the Pixley-Roy topology.
[l

There exists a space X such that for some
A <w(X)*, T( 1) is the Pixley-Roy topology on 2*.

Example. Let S be the Sorgenfrey line. Then
w(S)=2°. Since S is a subspace of some linearly
ordered space, hd(S)=d(S)=w (see [1, pp. 222]).
Clearly, x (S)=w. Then (hd(S): x () =(w-w)*
=w,. Hence T(w,) is the Pixley-Roy topology on
25. The other hand, (w(S))*=(2*)">w,. []

Reference

[1] Engelking, R. General Topology, (1989)

Berlin, Heldermann.
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Reevaluation of Fleda Vetch

Etsuo KATAYAMA

In The Spoils of Poynton which appeared serially in The Atlantic Monthly in 1896, Henry James

combines the “scenic method” and the technique of point of view and produces a notable work

which heralds the advent of his “major phase.” But the opinions of critics are divided on the

assessment of Fleda Vetch, a focalizing character of this narrative. To take an example, Oscar

Cargill thinks Fleda is “corrupted by the struggle for possessions” of Poynton, while Alan H.

Roper finds the disposition of “sympathy and altruism” in her. These very different opinions

about the focalizing character may be caused by some change in the technique of point of view.

This study is an attempt to elucidate the duality of point of view shown by the focalizing

character to which that technical change is mostly attributed.

18954 1 A5 BEEY = 1 & XB|# (St. James's

Theater) T% D YMESaturday Reviewit D HEBIIE Y D
HEL 5T —F—F - ¥ a2 —2Pall Mall Gazette®
FHEEL > H. G. ¥ v X2 #FEWoman® EliR
ERRE I T—/ VKN XXy "N EDAADEIT, £
DR EFEX WD BEEGuy Domvilled h—F v 2 —
NEFDOBIDOXEE DGCeorge AlexanderlE%#5|hNT
BEORII-FhHEh [£< OBIER] (a rotten
play) LEFERBUOROLNTY Dk, v =4 L XHBIE
TORZI DN KEY A UNERRORID
EHE R4S v b VEBORER] OF T, —HOBES
BB MO ORTHRER R L T < TBIBFE ]
(scenic method) & &N & OFBEPLHE VL O THR
TN ERENLMBEOMETE [HAAY]  (focalizing
character) DEHRLBE L TOAFHECRRTIHEAD
BEOR G RIIDCAVCEAOEROERT &7 5 ER
PENLIERBFRLLDOBRO—BTHILIALE
2 %7,

Ll A7) —F « J 2y FRDOTIIPEE
KieboBERIohhEd, 7V —F0 [EENELRT
J—] (moral hysteria) Z#HEHTHA? bv-hiF, #
7o [BmRE] (integrity) 2#HEHTHAY b E 3,

o, JU—XARKEASV N VEERKIMES L -
THEEHIEOLATHIETEAY b, i TR
Wb LRIt | (sympathy and altruism) %%
HHEAT LET, FIERORBELCEC O FELT
EFREGTER 7Y =K - T2y FEXTAERISDOFE
BN 2L BB EBELFT L, James W. Gargano
ThTh,y 7Y — OB EFTEDEVEROR
—EEFIERITIORFEZIRTWEY EE LK
550D TT, R T Y —- Fiexf 3 5 ER* OFH
BHITOBHLATHHEBPL L OYECR T 5 RAAY
ELTOELOELhFESFEVEEREND S L5 CED
hE$TOT, ZZTCREDRLDWTEEL, TENIT
ZOERTY 24 L XADBREOERERED LS ERY
BFTWEOPEAL THIVEBWET,

FRTRELEL 7TV« Vv FlXhR b
BOTLEY Do BLZETRNMINIBEL ORI A HE
WiRETE, 7V —FRMELRD RS BERELT
B RN AHETHE S HIT L R O TIFRORE & i
ARELRRCH LML L THibATVE T, TDOL
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R DRBUIBC T KPR LOEEEYD Lidth-
TNBEDTTH R EDORFIIEATHILLDT,
7 U — & iZRobert C. MacleanM&F L7z & 5 icfal 715
ZLEODRROBEE k- TARET S TERENER]
(professional house guest)” 1L/ b 5 & Fi ik
MELBrUETT, PEVMAORDOREEFEL KA &
M7V =X s > THE—EG 2T THERD TS,
BIBDOY x—2—NABDOT Y v FA by FRDA—
T4 —KBFEERTVBE 7Y =K« Ty FRERID
CEERBHBLTVWLEEDbRET, LIS ED /-
FA~EBRBINRTOBSVARACHRALTY +— % —
NRERD MEMHE | (vulgarity) ® [ BERHE | (taste)
DMICRBELT, 7V — KB TFVARAE LY +—
24— R ALOKREEY [ FETILHKICKT DIEHEE -
T3, LDBDFELZTHLETTHREVT 5L 5 e—
Hokh» Uic/KkEE] (a set of comic watercolours,
a family joke by a family genius,.., that they
shudderingly alluded to.) (7)® &FFLTW5DTF
By BIBETRZD Y + — 2 — A AE O R CARE
KEBO7 ) —ZRALLTRRERiM s &~
bhT\wEd,
She [Fleda] had not indeed struggled
with a brush since her visit to Waterbath,
where the sight of the family splotches
had put her immensely on her guard.
(148)
EOTHEFIBETI ) —HETVAKAREDORD
HEETHIEGTHECTIEF LY + — 2 — A 2ED
KEBETRECIBEREZDO7 ) —20kL 0 bI5<#
PRTVWERTHLIEDDRDET, D LRT7Y—
FWE 1 ETRLTOKEEZ W TOH TR Y DK
EBRNT T, FVARACKEAL R THELZDRD
FRE D 1O FELZDBERCAR L T eZd e
ST EERRIRET, RECHE2ETY ) —Fd v+ —
B—=RABD =T 4 —OB—H AR VAKX ADEL
ARy K VERZ A W OFE LHEFL D, Fuid
ZLDOREDO—R2EDEEEL->TH Ny #VEIE
BEoTLE>DTT, EL7 ) —ARBENBRE LT
HEEOERERLICEELET,
BREIETY VARANL RS Y b VERRE)D THE
NAINT7 Y —LHREWLTH$TE?L the natural
and usual sign of her submission to perfect beauty’
(21) EHMB LK fFEY 24 2 X137 ) — X DORE
HEERE L To7rBEEBmAL T2 L5 Ebh Y
To EWH DR, ZDEME, MADOKRDERE L 8-> T
HIETH7 ) — X E > TEDRORERLHERLET

"perfect beauty’ HDTH - Ty FRHICEM L THES
FERBENERE 7 ) - b -TRETIETH 18
RIFLCOVI WO LDH | ERTEZL1LTY, #it
FF LD ERM A A E AN 7V — 4+ T2y
FORTRI SR B RVMOEELEIT, MEIFRD
EROBEL MW7) AR E-THTDODERFDOER
BTHEMMRLELTCEETHH, TOLDIAEYS
OELER LU THFOBERCART IRCIIE7 Y —40
BWELTNIE U T T A EBDHH T ERRHTH
CEDEOREbRET, TLTEFRIRESW TR,
HERTV—FORLERLTCOWARWELDOEE2H
DOERLERT SO EEE VG L TERMN O T LT
LE5BrEd,

2

7V HOREM _FEROBRIELIEDOY + — X —
RABDOR=F 4 —THES L AXAD—ABTFA—
Ve VEMLT7 Y- AR BIERETT, H1ED
BLODPOE2ECTHK NI TELOhAET. 7V —
FRHOF KA — T 2 VEERTIHSOR L AA V
bYERDRERCHE M ICBEEEEFR WS L5
Bz ¥,
She [Fleda] herself was prepared, if she
should ever marry to contribute all the
cleverness, and she liked to figure it out
that her husband would be a force grateful
for direction. ... as she came up to town
on the Monday what she stared at from
the train in the suburban fields was a
future full of the things she particularly
loved.
These were neither more nor less than
the things with which she had had time
to learn from Mrs. Gereth that Poynton
overflowed. (10-12)
FLTIORBBHEASE 1 ENLT &A=V 2 VIC
LT ESFF TV BRI, 7 Y — XL BRI HERE
RRDILCEBEED A ¥ ADOHEEEC L >THRA vV bV
B0t DEEREYF— T 2 VREFIEDY LI OLRBZ
EREERC > TRBLTWAY L ARACEF LA
Bhd, BRRA—Y x vEAFL L > CTHTHDT
T,
BIXE TV AKADRIB D L >T0B Y v 7 2K
I RREZERFRIEF BRI AT &2ELD L,
RA VN VEREODEA Y+ — 2 — A REBDE 2 T L IE



95

V=&V y FEEM

RRSHWZ &% 7Y — X3 -> T 5D TTH (Fleda. ..
knew her reasons for believing that the maiden
aunt’s principles had had much in common with
the principles of Waterbath.) (48). 85 & TH# L &
FANEV v 7 ABDOTREAT - 1ehy, 7V —FRE1E
THrVARACRALTARBEEHE LT +— 52—
ZERE R LABRDY v 7 AERDBERDOEEDCH X2 HD X
5ELTVWETS, Uy 7 AEBOZ &2 & IEHET, ¥
Y v s AERRE Z OHIOF L EDWE DR E TRIC
A-TRIRVERRE7 V- X OBELXR T, LAk
ABESBEOEDLYT[Th, TARLDTHRE MK
HPhb Lhftvbin, | “Well, something can be
done with it!” (55) &BRTY v 7 AERIF| >
K[FELRAD, BOETERSLEEREL LY v 7
ABRE [>T OTT, Vv 7 AEERFHhicZ DD 7
Y—XORBEL, FLETTVARAZEA Y b VB,
LYy I REEAG oL ERTHRLNE T U —FRHA
RA—9 2 VOBRRKEHE-TbDEELERR2LER AL
Al b7 )~ XXEOETHAG N AT =2 YD RAIRS
(an underhand“companion”) (60) ik > T3 Z &
PEBELTVETL, BLETIRY v 7 22PN
DESOBEERFLT [ROBEDLLVW_EDOL b |
(my hideous double game) (127) & # L AKX AR
BLTWAMRLTT, T LTA—Y = YORRKIE -
7Y - XOREORECHEXOFBBHEBENH S Z LIZE
5FTHLRVTLLY Y, 7V~ AOXRREREEN#HEL
“EROER. 7V X HRBOOEFOEEERLLD
ETHRERD TR, BOOBBHICH - TIT8T 5
LA LTEGORLERBLTITETAZ L85
Dy TACLE L TEZORADEILTH LMD A L
STLERDBILEDEIOICELET,

BIEMOA— v VEREBEFRE»REHKT 57
V—=FR LT A=y VIRE6ETHL LMD T
A& THESV, /st Lz, Tvues
Wy BREBZDLA->TELWVWAL] ‘I want you to
LL(8T) ERNT, AR
LERAHOFBEZRLET, A — 9« VIIEHED
EFBVBIENDESTWERL, BOBERREDOLF
BE2RBCORBIRBLEELLDETHEI DD,
7Y - FOEBERE S\ egotismPBEFTF R F T,
FLTZD7 Y —FDegotismBE L DHLHE=D
gor>reBbhiEd,

HEETHYUVARANKEAS VvV VEROEY - BES

understand, you know -

Yo 7 ABEHbE- L CHREBEYERALA LS
KRR Eh T, *DERTEBIY v 7 RERRFHhicA —
T2VRFLT, 7V —FRTVARADERELVSH
TOVBIBLR T, REMZEETHLO>LT VAR
AEBRBTHIEEHRLET, BEEIVWOIHEFEZE-
TThbA— T VEBFL LY ETE 7V —FRRAT,
=DV (22 (Vy 7 2E) ZETOLHRBAEER
VWET, - -~ TLELThTLESETRIBTE
50TTH ] “I think it’'s awfully nice here,”... “I
assure you I could do with it myself.”(100) &R
NTWETH, ThEEWT7 Y — KRS v+ VED
TEDETHRRTNEBRZEMHBBLTY v 7 REBEA
ThIWeEA =Tz VDRE>TWAHLEBRLTVET,
“With everything patched up at the other place, I
could live here with you-Don’t you see what I
mean?” (101) 7V —XORBBT LD — = VDEH
SR DSBS b < AegotismitBE N T, 7
V—Fhit—v VOBERYBOAMCHBRLIZLZ A
PHOEThICLDEELLDNRE T, LVODRA—V 2
vRFToB S oHEESH G T mean I could put up
with it just as it was; ... I mean if everything
was back at Poynton, if everything was all right.
"(101) ERBRT, KA Vb VEEANDOHERORIRGE R
EROLBERELEVEL, ERLERT 5 > L OFKE
PO TR EERLTWE0HTT, ZOHEbA—
Y VORRTROHBLBBC OB IREELEL L
5ETHT7 Y — X DegotismiZFEL DTTH, 7V — 4
DegotismDE AV AL, ZDH 7V — X hlegotismiT
TEINCFETEHTLOTREL T, FBEWEERLR
&L TWBEZATT,
BIZWEBNETRS v b VESRBERZERT 5 R
DELTA—Y 2 VR EFINALEI IO 7Y —FIR
DATFVARACH LT 7V —XiZA—D 2 vRESF
ERERKA>TOWTEF A —Y 2 VERLTFERE
I EBRART, EDEREWi-> T E T, “He [Owen]
“...But
she’ 11 hold him fast;she’ll never let him go.”
(127-8) ZDZEMmBIA—T 2 VHREFERFELTHT
EFDA— T2 VERBBELIOERS>TWBEWIEKSE
HEERT Y —FRLTWB I &b ET,
LirlA—9 =z VHREFREABZELTTHEELE
3EBSTVAEVI I EEEBNFERLLTRDLE
L TV FRESTH— 2 VOBRTHOHFES
BB OB REEEL LD E LT3 HSDegotism
PEETHETT, A—v = vick L UEEBERER R
WTWBRY, 7)) — XiZHS DegotismE BET 5 Z

cares for her [Mona] too much.” ...
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EHTEERA, TLTA—Y 2 VOBERTHOFES
HEZHE,D, TERXHREBET DR, 7V -4
BRI VAKADBEREANRTEF DA —Y 2 VEEL
WoTHELLS LTH5ELOEER2TTANLRLE
TEDTTY, RO—MIiR7 V- E 0B OREER
FARLREORANBXShTVET,

..; and of her reasons for staying on at
Ricks the force was ebbing. One of these
was her pledge to Owen - her vow to
press his moter close;the other was the
fact that of the two discomforts, that of
being prodded by Mrs, Gereth and that of
appearing to run after somebody else, the
former remained for a while the more
endurable.

As the days passed, however, it became
plainer that her only chance of success
would be in lending herself to this low
appearance. Then, moreover, at last, her
nerves settling the question, the choice
was simply imposed by the violence done
to her taste —... (139)

LirL, 5IAXFEDB LOK, BRORERZTA
NHTERAKEREEAHLOBEVARDOFELETD
57V —50 [FERE] (taste) CRTHZETH
v, [FB%4 T2 & ] “By letting yourself go”
(124) 2Dt —v = v EGEBERERK S ETES A
bA—" 2V h B> THBETHLOLRDETS LV RAKA
DERY X DOFRTRYRBLOFERRT LR LT
9, FREOK DY THY L AKX AL B “Only let
yourself go, darling ~ only let yourself go!” (124)
LEDRT, A=Y vV ERBBIREKUES 1 DA —
VxYERES LSRRI D, Uy s AL R
YRNVYDRDECImAH ELTW5BT7 U~ XDFHIZiE,
FUARAOAEZEHFLTREMLREBEIRLOEL
B RBLTY v 7 AEBDRERDE LSS BCA DL
Cles BN 7 YV —& &, EFhbt—T 2 veES
THREBL XS ET5BLORE LT AN FGERENTS
7YV —-X&, BODEFEERRECRT 5B LOREE X
AR Z ERAHE AR BERZR U THE7 ) —F &)
ZADT N =FEHVBEEVIFVWHLTESLTL £ %,

OV NYDRDOREIR 17 V) — FiXFEOGENE
(lesleZ e LB OFEREL VT LD e [REE
{(a feeling of suspense)(145) wEEbh T4, T5 &
EBERDL LY LV AKAVEER 2 ER Ld kLo
TREFLRWEE > TR LHbLY, YL AKA

PREFEZR LELBSORAMMNELS LD IR
E, TV —FRIHERTZERBLLBEORLAE LILRD
FTHEDG PPN CHEDEL IeoTc 7 LV AKAD
[onTERKL | (gaunt and unnatural) (146) %
PR L CHLDOTIRREKIE—BrITthbhEd,
FRT7)— AL BAEMEDY a —
T4V F—REBEIPTHEEIDETESTHEVER
BRTWIEWZI LK TE, 7V —FOTEIERED
T, Al b 207 ) - FORBEIDLTHH
PRTVWBEDT, TOKRMFThELZEET7 ) — 20k
AFENAWIERERL, BEREDZ LRBERELED 7
- AR e > THE—E RN THIENMELLNEZ LD E
BRTAMLTT, 7)) — FDEFEREL N TARERIIZ
EZBIEREZTOh, $R 7V —-FE-TEFTMD
A= 2V ERBSTHEEBET D ENBTOEFOE YR
BT BHE—DEEED, 7V —FREgOKEIERIK
Mo s%BRRVRECECRAERTLCDTT,
FLTHEDL Y KRWCBVGRATRATVS 7 ) — X OR]
Ty FVARADPLOFHRTT ) - XOFETEHLOLN
A=z vHBBR, 7V —FDORXDORTZADRKD
BEDET,

LA LDREThbA—Y 2 VEESTHEEBT LD
way FYRIg->TRics WO BERAZPRCHELT, 71—
AMRA—9 2 VIRELZAREBD Y EHA THIZAECF
THOBEHBT, 7V —FIROBEH>ETD SV AXAD
REZBES>BVWHEMDOERS A LichERHEMRL
BRORERTRIOIM - TeDTE Y FVILFE-
TR EVCHBREIKEDAEB2BR-DTY, +—
T2 VEEIDIRBEOEANRSDL LA —U 2 VA
LEABRWIETAH— T2 VERL, ROBHLEG T —
VarVEROTWHAIETTVAKAZERLTWSZ &
7V —ENBHLTODE I LEFKROUNDLIHELET,

There was a matter as to which she [Fleda]

had deceived him [Owen], and there was

a matter as to which she had deceived

Mrs. Gereth, ... (156)

FRTHEFPOA—T 2 VERBS TREBETIZ L
HOOIFROEFOER P> TV B EERERT S 7
V=R OEOBRAENLZEITEETEA, Th
W7 Y- FRROBHEZERALLALED BN L ERNT
ZEH0HEEMA D ETHEDOTT, TDOHEERT V
ARANCREMERZRE L TR LELOREY Hk
DIBREROAELERECED . SRADRDOK T VRE
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REHEHERTES LTW5, Whilg%2% s LTE TH—
Uz VORHDEBREPNERS LT3 OEE AL
ERHRSF B ETA—Y 2 VOFEL BB T THE
B, A= VEHDTEF LOBHELRE IR IET
BORRBIELO>EVI DT, RERERE ST
VAKARS LTA— = v AlIE & L BT E 2 B
LREWIEREHAPER TSN EIEE LR
BEHWTHE2 F— 9 2 vHi7 )~ X OEBE D I
TOBE LSO LF R, ‘..
to you that there’s only one person on the whole
(167 EdRRT, 7Y —F i
FREQLMTBEIL, 7Y v SRy 2RANT Y —
EDROREFRTL 5DTT,

TV TRy VP RARRXIEXKOFTL7Y -4
7Yy 72 by 2RARK LTBEOF SR 24
AT ETHODVEBRAMTAE 24— 2 VIZH
B33, HEESD [HEX] (simplicity) % 840
(tact) OB LTHOBBELEBLI>ELLTWEE
ERRO—FrOLLELET,

Another aspect was that he would admire

I'm half mad to say

earth I really love,..

her, adore her, exactly in proportion as
she herself should rise gracefully superior.
Fleda felt for the first time free to let
herself “go”, as Mrs. Gereth had said,
and she was full of the sense that to “go”
meant now to aim straight at the effect of
moving Owen to rapture at her simplicity
amd tact. (170)

BIBEX D’ let herself go' L\ 5 KRBT+ — 7 = v
BEFHOE S THETHdA— T = v L EBR
EPRSLOCHTVARART ) —FTRE LIRETT
by XD LD RBLOBRENBSOFEERECR LT
THOLRBER LTSk, 71— LA EERN
RESOBREE -SRIV ACELS LrbRBELZOF
B DHELUDOBEI LPBIELEMRAET LV A
REBRETH— Y 2 VERBB LAV LB bE 513 KRS
EEZHEONEBOBGTORELBL THERH LT
JEHE|S Z L let herself go’ &\WH KRB - T
HDTT,

ThTLRBEBGRERB SIS IEANTEERE D
Ly BFRTV o TR My IRARESTT ) —&H
F—O Vv EEBYELTVAEBLTHHILREDD
EHDERA A=V 2 VEZAZDTESHRL TOVTH,
TV—EhFr—vvhd [k (£F) B8F (7 —
) BMEBLIEEE > Tz “...She [Mona] said
you [Fleda] weren't honest.” (164) & B\ CH#

EZTTWHDR, CORBWNEEER 7 ) — XHFET
FRLBRLTVWBLO5BLEST, ZLT7 V-4
DHDREFRTCKIZTV v FA M JRANT Y =4
BELLED EFOREEIHA LT, £DORE%H
POBIHDERTNAZEL 7Y - FRBPEAL TS &
PIEBLET, CO7 V- XORHE. BOOFERHK
CRTHELOBEEZZFIANIECHTE 7Y — 4
DOHNEWLREEEL . A~ 2 v BEFCRBEREVTH
THSLBELLVEBGHRDTHS &V 5 BB AR
b, 7V—FRB TV APy IRAD 7V %
Ehn VT &, BRBELCEERECELEVITK
TG ERBSTWBD] “I came, I believe, Fleda,
just — you know - to plead with you.” (177) &\

BHEEHLTASHE S TEL TR EVHAD L DI,
[ 2 TRABIICHTL 2BLaO— ALt “As if
I were one of those bad women in a play?” (177)
LEXTLES>DTTY,

CD—BETTY v 7Ry 7RANRESE [Wdbib
LUCARE LTRBIZDE R > & D LR LA
(a presence that had really defined itself as objec-
tionable) (177) 2 VELTHH LEDOT TR -2
ZENDMD, EDZ L TEGREAYMKEZC-TL
FokEBHRT AR, 7Y AR Er0—-E TR
BRRELOREY N TERLR->TLEVWES, L
L7V —SXOREDOERCIA—vvHEFLDLE
SFERBBLIEVWEBVWHRDTVDE LS 7 ) — X DR
BHHZERFARLICBYTT, 22 T7 V-4 IER
DEEE RISt sd A~ 7 2 VOREREA
5L, A—v 2 viBLLLAZDO L RiE b
WEEERLTWAE, 2D EF LOBHNEHE LAY
WRETEA—Y = VORZHEGTEOTT,

The scene at her father's rooms had extin-
guished all offices, and the scene at her
father' s rooms was of Mrs. Gereth’s pro-
ducing. Owen must at all events now act
for himself:... Owen had grown larger to
her:he would do, like a man, whatever
he should have to do. (179-180)

HeET7 V) — ik [HEWEARNARER] (a strong
personal need)(179) SH L TRBOER LS~ F —
DREBOA—T 2 VORINL—FRELZRELETHE, &
DZEBA—T 2 VOFEES> L TB7 ) —XhiA—
Ve VOBELZEREIT, FO [EEDERE | (steadi-
ness) (181) %45 & Lk bDeExbREd, %L
TA—v2vVid7 ) —FOREBYCEFELRELTL
., “Why have you left me just when I want you
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most?” (181) THELFME 7Y —FOTRFHELT
KT~ F—DRT_ADEKHKIIEELDTT,

CZETCRABRACT Y- F0BRB Y KHEA T
LEOIBAET, LhLA—vvhERKBL 7Y —X
DREGE D HELDENEANRE R B L Z
TEEZRD, ©F EOBHZMHH L THRLCRET S
PESHT Y- FERNEMEB>TWELoETAH
BHFET,

She never knew the extent of her tenderness
for him till she became conscious of the
present force of her desire that he should
be superior, be perhaps even sublime.
She obscurely made out that superiority,
that sublimity mightn’t after all be fatal.
(180)

7V =X RASERICARTS S Z L AT L
ETEFDOLA -V 2 VEED REOEEIKIIT 5
DiE A=y VEFIRERIAFTH 5 hERTCA
Mtk sZ LrxEmdT s AMTRORTVT RV EWD
EBNERE DI > TV 5D TT, £ LTHELZOIFEA
D& I EBHFER 2 EH L 1ol DegotismD %
HiWERTHH 2L 7V —FRbhr>TBH LD
EZET, ThiEnDbIZT7 V- A3t —v 2 VILE
NIABTH > TR LV EBbF IRV bhicWDIEL,
5Tl hid 7 Y — B ARBICER T THERE
B BRDFIEROAENZER7 )V —ZTBE b -
TWBDEEBVET,

FRTRA— Yz VBT ARKEDWERES &
ST ABROTL L 5he ZOZADELKOEER ST
7V -8 [Eer ABThANTERENDATT &
“You' 1l be happy if you' re perfect!” (193) £ E 5
EHABHDET, COEFGA—Y = VBRI AR
HoTHRLWERES 7 ) —XOEERLETh G S
EixonITH, chelthq—v vk [BidEs
BAHEEES> 2 0R B0 FRAN, SR (£
DIBHIEED) FHEAKSLTL 5] “I don' t pretend
to be perfect, but I shall find a letter [of rupture
from Mona] tonight.” (193) && 2 TW¥d, 2D
=0z VORFIESER AR EDLVWERS &
SHAHTIRVL, ZOX BBANDL 7V — X2
ERHRS>TVWBDOTELHECIEEZRLTVLET,

L LEENCA—Y = Vi 7 Y — FExt L CERTH
DFBHZRLTWET L, ZOLEOFT“Don’t you
know what I mean, Miss Vetch? I want you to
marry me?” (186) &M~ T7 Y —XIRB\ETLT
WEDTT, FRTH 7V —FH“Why in the world,

if everything had changed, didn’t you break off?”
(192) LBRTA—7 =z VIEBG DL ESF & DBEHIZH
BEBrEdoRDB &, +— 7 2 VIZ“If didn’t break
off it was just on purpose to leave it to Mona.”
(192) EBRTHD LB EF LOBPEBET 2EED
BN EERLTWET, A— 7 = VBN EIEY
L7 FIew 4 5 RAFH) i b b — B9 B 0 IR IE
LTWB RO TEF LOBBORELELRLTVHE
ERT Y XA ARBEC S VRS, 7Y —F B L
T“You' re not all right - you' re all wrong!” ...
“You mustn’t stay here, you mustn’t” (192) &8}
ATLELET,
TRTR7YV—FRFTHA— 7 2 VOBKRSHOL
BHROEF e 5 MR RBLECHORILLDH
EVWH L, FHTRELTH—D 2 viZ7 ) —Fiefhic
bELEIARBLL LFEY 2 M 2 AR XD L
%’ ...; but there was clearly something he longed
for besides.” (193) &BRTWFd, &A=z vIiE
DAt 7 V) — e Ry & i3t & O AEBIRC e 0
FRA A—U VIR [TLLL (FFDBEHPEED)
FHNER LTS, .. ] “But say there's no letter
[of rupture from Monal-" (195) &~ T, £F D
BRI ESY BT HFRHIRLLTL 7 ) — X L DORHE
WX BATHDZEZEDODALTVE T, Thicx
LT7 ) =& [lebxfi () Mdhick il
BATHEBRIRTBES LoD TTh Sinicldic
BRORELDZEERODMBETS D] “You mean,
even if she doesn’t let you off? Ah you ask me
too much!” (195) ¢ &2 T & ¥, T ADEDH
DR7YV—FEetts4r—v 2 vOBRTAOHEOCE
Bodi, 7) - F2#EHF L LTTRESTEAL
LTHGO TR EEHTRIH ETHA—T 2 VDR
BhBHZEEBRLTETL, BREDIEZT Y —
FAZLBBL TR ESBRLTVE T,
LALA—o v 7 ) — AR LTELERTED
WEOEBENBHET TN T A — 7 = vORENK
BT )V —XRFALLTRDLA—7 = v OHRIRE
RRRELESL, A— T2 v 7Y —FRELZAN
P LTcERe 7 ) — 2t B #E0R ] (the momentary
sense of desolation) (18 %R U A &t/ \wTL &
Do A — 7z YV DEMRTHDHE DT DREFERISCHE
SHHBERLUACE P, 7 ) —ZDE VLRI LD 5
SERET ORI 7Y —FRPFEFEEELTWE LD
CERZET, COZADRFEDOREDLAHTT ) — X
“There are things too utterly for yourselves alone.
How can I know? What do I know?” (195) &if-~
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7V =K 72y FEFHE

TWBDh, A=Y 2 VOFRTHAOHEDOHIZ7 ) —
ERRELGh oI WERABATVWAZ ERERLT
WhkHEEBRbRET,

VIR LTHEIEED 7 Y —F oA — = VORE
OLEOPEIL, 7Y —FHAHSOERBANEEY
BATHILTA— Y 2 VOEFLEBLEF LOBH
EMESRLBCASERBEI LD ETHHLD
egotismiZESWIEBART LI E LT, £DXH
KT OBRLEILELEIBEREFH > TAH—7 2 VIHE
TREELEYELTWE LV EENEREL 7)) -4
PRZTABEAEESTLE T, L L7 Y — X Degotism
DEBNFERLER L THR LS BB, 7Y —X
TS DegotismEEBFREL LS LT5DTT,

7V —REEeF LOBEBNIEBHETAZERELCHL
&> L4 —v 2 ViR LT, KDL D> BT
FOMBEXEF THRRTHIIO>ERDTEFOTRIEL
TwET,

“You must settle that with Mona. You
mustn’t break faith. Anything' s better
than that. You must at any rate be utterly
sure. She must love you — how can she
help it? I wouldn't give you up! said
Fleda. ... “The great thing is to keep
faith. Where's a man if he doesn’t? If he
doesn’ t he may be so cruel. So cruel, so
cruel, so cruel!” Fleda repeated. “I couldn’t
have a hand in that, you know:that's my
position — that’s mine. You offered her
marriage. It’s a tremendous thing for
her.” (196-7)

CORFACLREYAGHEBRIABTH S Z & %25
ATHIETEH—Y 2 VORERRED, €F LOBHO%E
BEIELETESEREZIRLI>ETHT7 ) —XDE
RBRZTHohET, L LZOBO7 ) —XikEF
BESF— 2 VEBELTHWTA—Y =z Vb —Rice
FERBLTWEREF LORBBELEERRLTVWSE
ERGHRSTOBL. A= VBTV —FDLHE
hie AR e B Iy AT W &by
MoTWB Ly =T 2 vH7 )~ X IEETIEIAL
TEABGRERDTVBZEET TS L, 2D L
FEDA—D v MR T )~ FDEVHLREREE
HERDTREL T LRG> THEDTT, %
Ao 7 Y- FOERERCT S LS5 REBENEER
G- TWieh b, Th Tz DegotismicFES W1
fERER T e &k, T hBRBEE T hbA—T 2
VEESELOMER TR ED, 7Y —ER—ADL

MELTH—Y = VEED DB ERD TR LU EEH,
BEREVWKEFOUBERDEVE LA THEBETS
RUDOBRTORBBIL Do THWAIZEEERLTLS
5B ET, FLT7 Y- FREBCASTREL
A= 2VREETIDIBTOHEE LTV EE
C. A=Y xvHREGhLEFEOBHBELT. %
DB THRELICRET NEL LW BLOUBHLRDTHK
LWEBH-TA—TY 2 VR EFOTRBTOTTY, £
LTHADERY ECT 5 EBNEESRD S > TU o
b, B bE2EA LELEBCASEREB LA —
VeVDERELLIIELEFR, A—v 2 v 5
HIBEEN b { BegotismiH b bhicEHFOLHET V —
FOROERDHLIHOCEDLRET, OB 7V XK
i1z DegotismiZibbhftd, EFDOTIB- oA —
TV VBRESEOBENEBE L TASOTRE> TET
ChBEELHRTAEDOTT,

LArLlA—9 2 VER->THARSTLEL LR DE
Bbi DT, 7Y~ FRALKMLILEESY Lok
D (L REEMELATHWEDES S | “What game
are they all playing?” (200) &% 2 ¥4, F17EL
X7V — MR ORLOF VRETH— T = v L fub
LI—BoFER| #»RBRUCKRCERLLA—v2vD
MEORIEZ ST BHEOBARELELDTL:
5o TN TRIDEA LG —FEflLOTL L > ZOR
BRA— 2V EEFTRBEBLETS TORBEBEROK
ToE2LHE—=V I/ EA MEDREBRERD & 5 —X
BHVET, ...

showed that the preparations had been in hand

; the scale of the affair sufficiently

for some time back.” (251)

DEDA—-T 2V EETOEBEROER T L OHE D
SLThEDEIALIEBE > TuiEWIDTT, KB
EDL BWEILDIEE - D4 TEITHERT 5102
WD TTHR, ¥ L AkRkAMNE20ET“They re to be
married on the seventeenth at Waterbath church.”
(241-2) EBRTHEFTOT, RELOFBBRE12H17
HERELTCHAZ#E LTV & T4, FL3EOHKFE
T7V—4RF =Tz VERITHESW, 7V —-FDX
DRTA—I 2 VHRI7V—XERELHLFTB LA
KTV ANy PRABASTERCT7Y) — L &—HD
BORY T HH14, I5EOHEIIIIFISBC D EF
W, OB UBEORE T -7 VIR 7 YV —F K
[+EMEFEL > Tl ... (rY Fyvo) AT
MHENST LWV “T haven' t seen Mona for ten
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days,..., and I haven’t budged from town.”
(159) &LBRTVETODC, A~V VIXIIA6 BLD
11158 ¥ CEFEE->TWWhEWI LD ET, 2D
BEIOETA— V2 VR EFDOTFTRBWRLEL7 Y —F
BHEVARAEGERLA -T2 V2B LTy FYOHED
77 TG T DONIIATA LY, TDOREY 5
TOR—-Z—PZ@EMA -T2 VRES TV AEWEE S
TWw5®DT ... he (a hall-porter] had not seen
Owen for a fortnight...” (229), #—w = Viz11H1
4B S11H27THECRr Y KV DHED I 5 7> TWw
ok ET, THLE4ET [+HM (1186
A~11H15H) £ R&2->Twiwl... (Bvy Fvo)
M LECTh Wi | it —v = v OBFEEF
BTHZeinES, 75 T7DR—-Z—Rr L RAEA
CHES DK BBV DT, A—Tx Vh7 ) — LB
ZOWTWhIERRDET, A=Y x2vidEDIIT
iR bieh - 1114 25114278 ¥ TOHEDO K%
BEFDOWE Y4 — R — R ABRKELE LTV ATRERED
EllehET, 29T HL1IIABHR 7 )~ XDRXDOFK
T7 V)~ XERELIIAITBRE 7 ) —XDIHORKTCT ) —
FERBLIA -T2 VIEEFONWDE T 4 — X — 3K
PHEEG TR SV ET, ZOTAYDOEFL 4 —
T x VEETORBROEMBRIRDAALIEE > T
Tl é%E2ETE A—D 2 VRETV—XFERELT
WA —T 2 VEEFOMBBROEMITHEA T
WhZERRD, A—T VDT V- X ~ORBITEE
PFEFOLIDENS T ERAEDIDTT, FLTEDZ
EIIBIGETT7 ) — A0 A— v « v LB LRI ERR
Lic—BORERL, EFOBHEEDFHRENEKRLT
L7V~ HEOTEMELBARA—Y = VORE LV
e E—HKTBDTT,
SHIEBITET7 VA Rav FYORFTALT VA
KRAZEHR, RADBT Y 9 V¥R by 7 RADHMZZT
TV=HEA =V VORESRELHFELHET Y —
EREFDLA—T 2 VEBECR ST EE UAARRER
HETRAY M VERIERB LERZEISRET, 2D
7V —~FRTV 9 TAby 2RAB A=Y 2 ViZ7
V—ZORILEARET I “... she [Mrs. Brigstock]
had found Owen at your feet.” (205) &M (A —7 =
VIZT)—F BT AL ELAITLTEEAD )
“She knows he’d do anything to marry yvou.”
(205) &BRT, 7V —=XhF =Yz VEEFHLEN
BofcbHVARARBULAZTRLZEDHDET, £
LTV 9 7R by JRADFEVFET (DF DA —
T V7 V= FORILIKRE T iehofc L, 7 U —
RERBB/THLDRMTLTHELANEFT LOBHE

BOLBLEELIYES Lichotk) ZEibhb 7Y —
HETV v FALy 7 RADHICHNOERD S 5722
LEHEETHOTT,

TY— AR THIA—T 2 VORI THETOKRE L
POBEEHDITY v F X by 2 RADT LV REAZS
BlZ, L AKAMDA— 7 = v DIEFEREZED 7 Y —
ERA =T 2 VvEEFTLLBEVE-LETFVAKARSE
CATREERY £M4 Vb VEGEBER A HIEA
DEEE L THBAA R > e T,

7Y —HE DRGSR T AR ERECEDTWL
DTETHR, A —7 2 VIEX L THEBEES A Xegotism
o TWBRdiL, A—7 = VORERRENTTH -
e WHEBRNBEESZF AT ANRLZ EBTEERA,
HISETA— Y 2 VR EFDTIRBWRLLES 7Y —
ALV TA— Y 2 V2 — B LT EES Y
VARACK LT7 V=KX TEERTELLHITE-
Tk %3] “He'll come when he is ready,” (221)
EBRT, FVARA~DETEB - TWET, £F&
DR L CRBTHBENTELLA— Y = Vi
BADOTER-TKkBEZV—FIEFELEO>ELTHS
DT, FRTHA— 7= VEDRKIEINTY LA
RANRERZERLTCLEVWA =Y = VEEF RS
LEBELLDELTWVWAE VLI EBNEELR LT3
ey 7Y —FDA—7 2 VICKT B REEELITE VG
HONBENLHBEREL LT ORELORERL T
EFT, YULREKADD [MEGTThr - bHETLD
I e R BO TG A TRBBFRIICG 2R ->TT- LT
L & %] “Anyone but a jackass would have tucked
you under his arm and marched you off to the
Registrar!” (220) & Ebh. 7V — & [5h LR
BEFCIT< ] “T'll go to the Registrar now.”
(221) EBVHTR: B2 REEM LTV S DITHE
BB ATL L%, ZOHB7 VX &V ARAR
= VEHBLEIDETHERE>LLT, 7V -4
B EF¥—DRILBOA—D 2 VHrLOBKLFD F
To LM LXF-DORLFB->THH=EZHRARY VARA
DBHRTRTCA—Y 2 VEEFORBRZESF, 7V -4
L= VORBOREENEL ko, 7Y -
ORBRALLMEI NS LB EDTTH, BLTH
2B ERELBETHOREEL > THRAEZ LD E
3o

¥h—FTRA—7 x V EDREBOFREEINEL 1 D
e BAMELRELIEV 7Y —F & > TIEIFE
DEEOREINMELS B EREHRL, FLAKRAR LS
THESOEBROMEER LT WD BELRTFOBNE
el lehZ ERBRLE T, BOETT VAKADA—
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TV =&Y v FHM

YV EETHEELLLERCOVWT TEEIRLR
ERBRAA Y b VEBREXBDLIEBbRE L, EF
BA—D 2 VERLT7 Y —XabBLTRLEWED
kd5FE (AFREREELSZE) 2B, A~V v
B7V-FOHERYECRDEC S D AIEES
BRICTERE L] (240-1) SV OFHAERT L £
OFTHEBFEINIDIA— 7 VORIRFZ2HETH LT
WEREBLLETFTELT, =7z VORICF 2 HY
HEFHE2EFLOEIZELDTERL-LT V=KD
EETT, YVARARA— D2 VR ETHhOESZ &
DTERDP -7 ) —LOEEEZHREHFAT S & T,
7) X BDEROEERXIRIS>ELTHEDT
To FDZLBRBOBRBIY LARKABRRXIEFH
[MTCHFVHNC LRFRBFERTL 2O, TORFET..
FERERTHE T “Well, I shall [die], thank
God! Till then”... “don’t desert me.” (243) & k&
CBhATWED,
EFDOFVAKADOEBETAEEXHE 7V -X 3 [
HBLOEOEEDL 5| (as the vow of a nun)
(243) FLZ BB/ TV ERRTI0TTH, 7Y —
IRV AKADEROWMEREF | EZF 034~
VERE TR SR I EENTERASOELEERD:
o Th, EERP—ATRITY VAKARFRMERL &
Bolehbtdiel, 7V —AiEx5T5 L 0fhicdk
ETITSENREP > LD TT,
TV—FRBROA—T v eI EBLI-ZETY
VARAEOKRIIN o L&, REROES koY v
7 A — AB IR VAKACRBROBGLZES
MELENEB-TWALO>RBLET, FAEOFH
KHTRBY VAKADOFREOFD [ Bt LEKIT W
Db — RS> TREMU I LDOTELIYNRHHDT
+1“..
comfortably hate together,...” (245) &\ 5 XD
O TgE | (comfortably) &WHFEILH L AKAB
STHDLRMEZRL TV LW BEREFHALR-T
TUV—EHRY o ¥ RV AEADEBOMES Lic
FEZADD, TOZ LERFHMEI N EDTT,

This communication made her [Fleda]

there are always things you and I can

easier, if only by its acknowledgement
that her friend had something left:it still
implied recognition of the principle of
property. Something to hate and to hate”
comfortably,” was at least not the utter
destitution to which, after their last inter-
view, she had helplessly seemed to see

the ex-mistress of Poynton go forth. (245-6)

FLT7V =24~ v EDFBEDOTTHEENE
BROBROEFORBLES - EEBR LTS
fedic, BHOMBSDEF Y EZHERT HIDET v
ARADEROMEHEFLOF VBB LRI AN
TWBI &R, BRBDT VAKADERDOFTRANT
V—&DZ &% [FEA| (furniture) Bl DB H 2
2 “Moreover, with nothing else but my four
walls, you'll at any rate be a bit of furniture.”
(245) ZERALT, 7V —FDEDRAEEHIHFD
UHEZTANTWBEZ LERTROUPDOHLET,

The position of a scrap of furniture was
one that Fleda could conscientiously accept,
and she by no means insisted on so high
place in the list. (245)

ZLT7V—EHB S VRARADBEEL S IIHH T
ANl COPEOBRAANY 7V —F « T = v FOHR
BELBEORANA->TL LB LET, £DZ
ERZOYEBOBHT7 )V —FRASORLERLTY
VAKACERLEADERRER A & Lk, 7V —
TORACBEORANA > Tl Z I UTHE
T 7V —F3Y v 7 ABBREFVREIELEY LM
EOBHEHOME T A be REBOHF I [EH
FOEM] (the artist’s idea) (179) BV TW 5 &
BRTHTVARADFEEZHRT 5D TT A £OHE
DEECI I DEXZEARKTHBEDY v 74—
ERADBEBERASTVWAEIEABETAHILIITEER
Ao

COBRBL 7Y —Fi2Y v 7 A HRIEA TW I
HFOEBETHDEL, HaD [KEE L TABBT
#H LWAE | (a voice so gentle, so human, so
feminine) (249) R4 LR EARLEE (FIhZERTV12
BEYENRL LV HIR] (the impression ... of
something dreamed and missed) (249) * 5% 5% & 5
BRELOEBY €&l fEFwtotiks1c
BROTEOSE ETTAELFVWHL, £4 v b vER
BEBRBELh &R TY v 7 2B%FD LT LS
ETHDTT, T [ ZDABOEF LA LS L
ARADELABADPERELEL] EWH LT L%
EoT. 7V—FIBREOIHHHLBERBERLTVWBE
ADTVARAZED LS ELET,

“What I mean is, for this dear one of
ours, that if she had (as I know she did;it’ s
in the very taste of the air!) a great accepted
. “Why, it was worse than

yours.” (250)

IHLTTV—FDY 9 7H—ERADEFER L -TE

pain -
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SELL TS VAKADSP LEBRD LR AREA
EBEE LTH LWAERBD 5O TTH, B
¥ T [t Al (stranger) TH-TH—T vV ERFEL
THVARAL E > TRTOBEE -7 TR (voke-
fellow) (253) Tixhk\VWDTI,
BREDOFHTREALBEL LTHLVWEEL2HRD
Ry VARAE 7 Y — XOREGRLRER I MADOBRICE
boTLES ZEMRBERENTVLET, TLTZDZA
DERBOEKFEOFTT VARAR [P LEFELI L
ZABTLESDD THEREZTHDLITRBDERA
L] ¥ .. I shall last a little, but I shan’t last
forever.” (257) &B~XT, 7V —FILBHOFEEDH
DNV FEEZEZHLO>TBLICEOEHRI, A—V 2V
Do RA Y bVED THEFFOES] (the gem of
the collection)(258) ZZ -~ TiELWE W oBEE
DFHED 7V —FDOLILEL DT,
ZYV—HRBA— T2 VOB LEBORBENDMLIWEK
ROZRLTHETH, HIETEFOBENHEOFK
BEELTH 7V —F L OTERBEL KD A~V = v
D7) — HLERB TR CEARGEERD TV
EDRBMPoTHWBEDT, TOH LHOEENEABGRD
BERTHIHZEL TP >TVWBLE5EB2LE T, 820
BEORKTT7 Y — 40 [ABRBFIAORMER x> Tk
Wid b ] “I mustn’t put myself in your son’s
way, you know.” (243) & ¥ L AEKARBRTW3
Dby A=z VREEELBS L OBABGERD T
T, ZFDZENFA =Y« VORBOREL LD Z &M
7Y —HiEbhroThichboL B LET, 2L
TRBDHER L IFERLIEDLE WA —T 2 VOF
7YV — LT AIDDIELEE LD TL D,
FLCLOYREBORK T/ n—XT v TENLDIEA—
TV FVRELIFORBETT, A—v V2 [H
LZBADOHEBR) ODRTHEELILEARASA FRARKREL
A FYAARERY +— A= bV ERLT XY, BB
SFEARFEOC EBBRTHURD I~ v D EiH
SOEMEPRBETIAMEELDTLL D, EREDH
KEBN IR COCEERO—DTH HEEMEECES
WT. BSOBEYERLTE CHER LR LUEDS
EDITOREBTCERLLBUVHLIELELY> ELTWS
ZERHLT, A—-vx VIRETELTOEEL M ERE
BERLTWRWEORELET, JVANT e T2
Uy BENACE ST AV IARCRD T TRBOF &
Z2EADEMEDOER ] (the death of individual
responsibility at the hands of convention)™ &4+ 5
BEMMERARCIOF — Y2V - XL AD LS IEE
EWEHEPRBET 2 bt e EET L2~y

NADHBETHHELELHTLL Y,

FLT7V—FRA—9 2 vObB LHLE U TEER
BRGES ZEAKEDOBARBRRIAD D Z L LA
DS, FUARADTL 15 L BEDEROMIER
ELTOEGDHELES KB LV B OEFRNT
AREpLA—T 2 VORLHRIEL LS ET50TT,
BFA—v vl LHE CTEEREZIRYCITZ)
EHRD I 7Y — X8 [H» R |
rapture) (260) 2B LU TWADiL, BELRLZZFITER-T
A=V EDBABREBD L ERELONEZ R
HEEEEBEIT LTl o e2ELTHWA LS
wRLET,

Fl7)—FHREELYROCAS ¥+ VERZHE M S
BoogEs (8% ] (shrine) w@ms > [&KLE
(pilgrim)(259) W¥EZ DX, A—v 2 vDOHELE%
ZOAND Z LN B BN EFDOEFOELHERT S
EVH AR E S TR L D S K d 5 ERTIIHER
ZETHHEMLTLLO L, R4V N VEZHEMNFHE
A7 Y — X BFRORERY B ONAEDOTIEL
TRE2ESOELZBBL TS0 (She pictured
her return that evening with her trophy under
her cloak;)(261), A —v + vVOHRELEEZFTARSL Z
EDRFABEFRERDD LW ER ARSI i
fAlb LW Z ERBHRTEMLTL L Y,

A—9 2 VOBRLERZTHZENFEOBALKRLD
REETHIELLRECOEBN 7V —FOBEHEL T
COMREOLEIE TS Z EFBEDOTTM, £#4¥ bv
B HERETRO ATRAT AP RADIWZ &%
LTOBEWIBERE 7Y AR -TWB &2,
THRAA YV P VBB CLBHOBEGEZE A~ 42—
PHEBLVEMETREFORT, BT IHDL (-
TxVEET) BBoTRTCHD] ERVAG, A—T =
VEEFTHF S TETCHRLELRL ZRETIRVI
WEEBREDER- 2L H-oTWHRFEELET V-
BEZDZEnLAHERMEINE T,

“They’ ve come back?” She had a confused

(secret

absurd sense that even he [an old porter]
would know that in this case she mustn’t
be there. (263)

L TREDORS v b VEBR LR OYEORRAY
TRMELTELVWHMNOFLETHBIRTDO7 ) —
FIHEGDTAPARIETHD L 2D LR bEDRIE
2D & LR, TheiET 5 FEIRE
LIBRENWEFELELONE T, Lk LEORENTH
27V —HQAILTERELTE T,

Something, in a dire degree at this last
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hour, had begun to press on her heart: it
was the sudden imagination of a disaster,
or at least of a check, before her errand
was achieved. (262)

FAL7 V) —ABBB LI EMNBR L o - oA,
AL CEARDOREBEMABET S Z L5KR4EH
EOZLDEIHIEELNTL Y 2 A L XDRB/IHD
BAE TRUOEE] ~DEXFACDEELET, 1t
ZOPRETT ) - XORARBEERORLE, BELOBA
FLT—BREYAREZES SEERToTHORA L
"D, TORBEOHA. RECEADERANEED -
TV DTTH, 7Y —FERDBELBFC HFEEE
BHOTHEORALRVC TR ORAIETHRIMED
BELECE—YORBEEZIR TV LDRT Y —
FHh—BRCHET 280l RETLET, EDEKRTE
DERMZE LVWEHEN B OB IEBZ MM E &K
WTIT BRI Y 2 4 AXDERR LTEEBLLY
TURLESVIAFRELELHDOTERVTL LS
Mo
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13)

14)

15)

vol.10F D The Spoils of Poyntomic X%, LAFS[H
KERDOEF R ZDROEE 7T,

Leon Edel and Lyall H. Powers ed., The
Complete Notebooks of Henry James, May 13,1895,
(New York, Oxford University Press, 1987),p.
122, A — T 2 VEFELTWBHRRIE7 Y —
FETFVARARERAS L VBRI eRDES Y
FRBELAEY 2 A4 LAXTBRTV B,
#13% D’ How had Mrs. Gereth known in
advance that if she had chosen to be “vile”
(that was what Fleda called it) everything
would happen to help her?” (144) &\ 5 X &E
hhy . BaN [Tkl (vile) ARI>E D ELX
KRB EVWHIBREZ 7Y A>TV HIEnDb
»hET,

"let yourself go’ &\ H REMNA— 7 = v EHE
B A S SEABCERLTVWR LR Y 2 M X
DNotebooksiFEL Ve Vx4 &KX VAKAD
#EHO [BEXLAEME | (brutality and
immorality) Z#A L h > D TH B, (cf.
The Notebooks, Feb.13th, 1896,pp. 155-6)
M () GRERNFEALRTRE, #hi
ADELTWVWAT ] “And if she can’t get them
she doesn’t want me.” (161) &\ 54— = vV
DEFA S EFEHT HHEORBESN L CEHA TV D,
B2 = Ty 73 ZOBECOWT TBH O
e oWTD7 V- X AHD ARSI E L LML
B OEBECHARON 50 s LAKRWERE LD
BEMCERLLAOTEIES, 2T 0HELIES
OfTEMRAEARHT TBES | (signs) KESWTw
T BFPREEX BB LTV S KTV TWA |
ERRTF T, (cf. Peter Brook, The Melodramatic
Imagination, New York:Columbia University
Press, 1985, pp. 163-4)

ZOAHD TV —EDTHERLTY 1 VX —RL
7 ) — XOEHEe AT ) —RIEHEL, 20) - vy —
TR7V—FRBERHEOAL [Dofch & L
## | (expansive common sense) ¥ HEL T
WBERANTVET, (cf. Sister M.Corona
Sharp, The Confidante in Henry James, Indiana:
University of Notre Dame Press, 1963, pp.113-4.)
iz N b OBEMRILAILR 5 O %R L
¥3&, BAHTT Y —FORKYT L AKADEKT
A=z EETORBEEEFTY v 7 AR -
ThH o TRBEORIEY L AR ADERN —FEETY
V—ZB158Y v 7 AR - &EHBDT
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(247), #D1581F12A158 &0, 7L ARAN
TV —XOREPFRL5DIFIIBI0B L FT, %
REIOET 7Y — X &PV AKRANA— Y = VEHE
LEISTR2BLRVDT, FLAEXEANRY v 7 X
B Thrb=AB ik ADERN T U —FDF
KEWEHBDT (235), 7V~ K& VARA
BA—U 2 VvEEBLEIZDIIIA2TBE KB, T5
LB, BETT7 Y —ABTFVARADOVWEB Y N
YDRFARFRBEFZOES YV b VEI~DOEREY
HEFONIPESIIA27TH e B, X OBHEIT
=7 2 VIRREBE 7V —FDFTERESTHLTH

16)

BTy LV ARAOBERIEVCTEBEDOBHR DT
(198), HIEETAH— V2 VH 7V — X KBTS
DIZILAITA £ e %, £ LTXDOBMEILHFL4, 1558
D7V —XDRXORTOMBBEOFBEHO_HEDOZ &
ROTILHISA & 5%,
CORMAERICHEBLLORn A A~RC <
)—v T L%, (cf. Mclean, pp. 26-7)

17) Christof Wegelin, The Image of Europe in

Hewry James, (Dallas:Southern Methodist Univ-
ersity Press, 1958), p.63.
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Linguistic Competence and Declarative Knowledge in Second Language Acquisition
Kunihiro MATSUBAYASHI

This paper focuses on both ‘linguistic competence’ based on Universal Grammar and
‘declarative knowledge’ proposed by Cognitive Psychology. In particular, this study discusses
L2 learners’ acquisition of English pronouns from the viewpoint of an interaction between the
syntactic knowledge (linguistic competence) and the semantic/functional knowledge (declarative
knowledge). As a result, it is proposed in this paper that a number of problems which
Universal Grammar apparently cannot handle have to be dealt with an integrated framework

based on Cognitive Psychology.

EEEERORM « RRCHV, TOFEMRLTLRE, COBERK LB _SEEEMRENBAL R > TE I,
MR BRI T, Chomsky(1965) LIk & hTki- X5k, EZH (Linguistic competence) & SZEE
A (Linguistic performance) *#JBI L7 LT, SBHRLZ DL AHEZHY, E0LO5>EBRERZOR
EVHRAEREONGRE L, SEERCBE L TRIMROMNEN L SR TE, T, D17 8 s ESSEZF
EEBHRECL COEEHBNRB I TER,

LA, S0FREITCRB L, FDLH BREZHBOEBBOXETMAENG L LEOTRE_SEOBBEEOLE
BRMEEBETELVCEVWOIRELL, BE_FEOEAREEZ LHFANLERET VHAREEIRZ IO - TE
o 2O LEETATIR, ¥BNEERVRET 5ETMBLEME LT, RALBECERLEBHRE V- 1EFE
ERCRDIHERL LMK L LT, SEMROBEIOEROEACELIFE _FEOTEEEY L H IEMCH
BLEYET 5,

ABTIX, 2O LT AOFRNL, BBEXEEGRESVIZEFEMH (competence) & RALEFIE ST
HEEMME: (declarative knowledge) CESZHTLETAZED FFRS, ZRAOGWABMA IO L 5> CBEFKE L.
o, BLERFOEBABOPR DL I RABEMTLRIDN, W) ARDVTERT 5. T FRE T,
competence £ L&D L 5 kA Dh, F i, declarative knowledge b 12 ED L 5 HEE A DA EWVH Z L2
BLILE, ChoMBAMORARE_SBOMENET AV EHERN TS, L LT TR, EOorDRTHE
DEBRERERB LT, ERABLTENNBN BN ED L S kBRI D LD E WD HAERBE LD, BF
BOMEWET NV OFUHRDOWTE L THI L,

I F_EBFERCETEIHEHETL

YR ERRCE S EFEBAMR TR, BB (FREROERL L —EO0XENRE) LEo»rORBHE
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THERI A2 (AHNEEORECHLATIENEER) 2BETH LI, SEOHBETOEBEZHHALLO &
T5, FCTREINLERE AT A 2, RUEZDERICL VBB XN EEHHRIT. BEPE VA THEL ADD
DHEREREINIBHI LA TH Y., competencel \WH AET—ROBIPE I N T 5, Widdowsonit
competence DB RD X 5> Kl XTW 5,

Competence is the knowledge of something much more abstract than language: it is
knowledge of system of rules, of parameters or principles, configurations in the mind for which

language simply serves as evidence. (1989, p.129)

ELK, ZOXORBREMLHE»ROERABL. SEOEALIHBEIIEhTE ), WECEER RS
L7zChomsky B & [55% - BEEDOF-> T3 BFOMB: (FEMB) . SZORENAEH (SEEH) L3R
ARGl h 5] (1965, p.4) LB, TOXFEHABE L T2, ¥, FZEBEEMELLLTL ZOR
AR e h T 5, TEIEERCESCB_EEEEME L £E T 5WhiteBHE S ZORKDWTRD &
BT3B,

Universal Grammar is concerned only with explaining aspects of linguistic competence and
accounting for how it is acquired. When we look at the potential role of UG in second
language acquisition, therefore, we shall not consider many of second language performance,

important though these are. (1989, p.18)

TFToOX 1t White W BR LERAEY 2 —ATHBEHR. ZORM S LB S s X 5 icompetence (K TiZUG)
FMMDOFMA I =X L ERENENBEDTH b,

LANGUAGE MODULE

UG | Grammar Language parser CENTRAL PROCESSORS
Memory
Language learning principles Beliefs
Pragmatics

Real~world knowledge

Problem-solving abilities
PERCEPTUAL MODULES etc.

Vision, hearing, etc.

1. Cognitive modularity (White 1989, p.178)

BED X5, competence& iz, SEER LRV B I LED THRENL SRR THI M2 B ENTE S,

BOFEARIFEE, DL S HEBHMBOBHER2HNRETIE_FEWE, 2 b, F—EBEBMFATSELEEN
HEBNENE_SFBE/CAFATINE O b LV SeNRETIHELRTRE L LT, &Z A5, 80FRK
FFwelhd s, SHREACRDIHER»RAN AP OR2 B ER I, SENROBENLEEERCES
BoESHEOBGABRY AT AL LY LTI ENRAE IR LR k- TE L,

%l % ¥\ Sharwood Smith (1986a) . EiE4M# (cometence) & SZEEM (performance) DBEL T D A h
=X £ & LT Control’ & WHERAMEL, FEBORBRBELHPL LS & Lz, ‘Control BLUTD X5 ic
EFEIHhTW3,

Control involves mechanisms which access knowledge in long-term memory and integrate the
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various bits of information that has been accessed in acts of utterance comprehension and
utterance production. Linguistic control mechanisms, which process linguistic competence, form

a subset of all processing mechanisms used in actual language use. (p.14)

X 5, Sharwood Smithit, Competence/Control®BER#* RAMK BB L TWAH, Fh2HRBEBLTALS
& N Iz] 2 i 73: 6 o

performance

knowledge -
I II I

Linguistic ————> Linguistc control mechanisms -—————> Performance

competence (for real time) (in real time)

& 2. Competence & Control®Bifk (based on Sharwood Smith 1989b, p.244)

Z DL HE, Sharwood Smithid, FEABEA N = X LOBAMLE-SEOBERABRER LA Z LIt Ly, &M
BOBBROZOEHOBEBLYHAL L & L,

IO LEMEUAC S BALEFECE SV THBROBEB» LEMACELRRLHAL LS ET5HELITbA S &
5 ig - T&7z (cf. McLaughlin, 1987), Z OS5 HOEBBHERL., #l2 ¥, Faerch and kasper (1986) %
O’ Malley, Chamot and Walker(1987) DHFE A bh b X5 ic, BALEHECESWLEENHAHE (declarative
knowledge) & F#tff4ni (procedural knowledge) %EME LIoBFEN B\ B L. ZhHOFER, HE Lk
BHARETAEEMB L IBERET, A ETHRMLEYOMBSE _EEREFBRBCLALIEHETH 5,

HEERMHEBIL. ‘knowing that KEb A TH 0. FHOMBL. knowing how CHEHIHETH D, &5
&, Ellis (1990, p.177) DEHEEHE Y E, TRENROMBIITOL >R %,

(O Declarative knowledge consists of such information as the definitions of words, facts, rules
and memory for images and sequence of events.
(O Procedural knowledge is represented in memory in terms of ‘production systems consisting

of a condition and an action.

T, EEMHBCERNABRIIFRC I IBOLNIMETH D, FHEMIE LT, EENMBRIETHRNME~ &
T Ehb, Anderson (1980) {3, Z DHIBEHLDOBEL KD IBEB TR LT W5,

1. In the cognitive stage the learner makes use of conscious activity. The knowledge acquired
is typicélly declarative in nature and can often be described verbally by the learner.

2. In the associative stage, errors in the original declarative knowledge are detected and
corrected and the knowledge is also procedualized. During this stage condition—action pairs
which are initially represented in declarative form are gradually converted into production
sets. The initial declrative representation is never lost, however.

3. Finally, in the autonomous stage performance becomes more or less totally automatic and
errors disappear. The learner relies less on working memory and performance takes place

below the threshold of consciousness. (cited in Ellis, 1990, p.177)

BOELERBN, ZOLDTMBELOHNBEROBEZICAL TE_SEOBBBRRE2IBL LS LTHHE
. BEXEERSGI-BEYE LTI TE L, & Z2AH, FfdTowell and Hawkins(1994) OB Tk, %
BXEERNMRIET 2 SEAE (FEXE) RMUBEOEENRUTFHNMEL —>oREhic BN, W
FEOHEBGREZHEA > £ LTV 5%, Towell and HawkinsiZ. £ OHEBELZH L MCT 5 DI KAALEZRS T
55, FhuEELL TURLLEONK I TH 5D,
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Universal Grammar

|

Internally Derived Hypotheses

T ¢ 1
Declarative long-term memory Short-term memory Procedural long-term memory
(Controlled) (automatic)

Output(Learner interlanguage) Input(Authentic data, Classroom data)

3. A model of second language acquisition (based on Towell & Kawkins, 1994, p.249)

RART Lo H&EXE (Universal Grammar) 28+ L. T h it EEM (Declarative) RUFEHD

(Procedural) 7Z403&smb b, EIEMR (Short-term memory) ZHELTT 7 7 v A V7 y  HESME
HAT%:, 35V LELLATRS L, 7, ZEEOHNBRIEEXE» DA T EH (KH Tidlnternally
Derived Hypotheses) K8 & h b, ZOERIL, ESHWH#E (Towell & HowkinsT ik ‘encyclopedic
knowledge, situational knowledge, discourse knowledge, knowledge of lexicon’ &E#HE N T\ %) LHE
WBIE L. BIF - BEEINS, 20X 5 hERBEORBLET LT, FHNMHE (Towell & Howkins TiZ
‘knowledge of the processing mechanisms, especally those in the formulator & BEX hTW3) »RKFET
5, CRHLHEEMRUFMVMBIEZF SR ABTHY, FEELET LAV Ty b TF— 20 bEMEREZETE
PR RET %, Wik - OREEMIIZAnderson ' E 5 HHH (Cognitive) Bk, #H A& (Associative) Brf,
BEH (Autonomous) BENE TS, - T, REEEL LAMBOP I, EENLMBE LTEEFEOL
KRRENTSREOHBD N, BEENME, OFROVMBA TR I N, LK BBLNTHEA KRN
B ETRELTCVIH#BOI DD, SHEFOERL LI BB EN-HEHD, EENLEEZEAOBCLEL L
L EENRUVFHENABYE—H DB, ZOEFNME, ChORFEEBOCREOMNT I LR LT, EZFED
ERABO—EZHLMMC LI ETIRALATHEEE 2D,

SOEARTHie, WRENERRICEME LB - SEEEMROFORER, TEXENBE SRR VTHEHATS
DEYHIEVNDI T ETH T L Ly OERBIZH T T, Sharwood Smith®Towell & HawkinsDiFzED X 5
K. SRAROBRLETEEL S, tOEAETHIHMLES> LT5HE L TTEL, Z OHEIZIOFENREF I H
DTRATBE R B LDEEL LN, KETIE, B, Towell & HwkinsD®F it ESZ G, SBEAEL

FEEMNHELEANCEDO LD BRI D20 LW REEONDRITHEORRER LB U THR LML, B
EREBLRIAMANET NVORLUROCUNERLDOWTEL Th L,

I

il
B

i & ESHABMORF

ATk, SRR EESHNBC OV TEKRLR Lch, AT, ERF— 228K, ZhbHMESN AN
EDE S BET DM END AR EL TRz, %@%JraLT‘%ﬁyﬁﬂﬁwﬁﬂc&koﬂ%a x
hEFbIPEENHRCESLZUTTERAL THL L,

¥, RECEEEMAROBEFRIKPVWTEET S, FEC&IX, [EREHR (R-expression) HBHTH 3 |
ETHHTH D, 2F 0, HBAKRE (BFELH, E4FAD, £5) 3, Thr2BEAET 5 Lo b RE
ShTRVTWET3HBTD S, iz, TOFX (la-d) DA, (1<) DEBZOHKCEMLIEL L5,
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(1) a. When he, got angry, John; broke a vase.
b. John; broke a vase when he; got angry.
c. *He, broke a vase when John; got angry.

d. When John; got angry, he: broke a vase.

Solan(1983) k& (1987) %, EEZRELTHFHENRIK, 2O L5 Ll >VLTOMBEFTREL T3
BEIDEND ZERFEARN, HBENEROBEVCFHTL, TTRZDOLHY REEMBLZEBRLTVWH LV IBR
EREL TS, ZOZERBERT S E, FRECI, BEMNRECEE CRERESEOSEMRO—FELD .
Towell & Hawkins® S » &3 (Internally Derived Hypotheses) O—Zie b - T B0 EE2 LI D,

L LAabih, fi (1994) B85 Lok FECRARAFROBICAHESRAUHL» L TFRT5HHE LTRERLTH
BB EX WAHiL, BLEORREGRE V- LERN R ERC X 5 RICEFOTFRANCE L TRFAIDEL LRI

Vo B2 X, Garvey et al. (1975, p.228) KX B3 TFTOML (2a—c) T, FBELEORRBERK L - TRAROBIE
NAHIRETFRTE S,

(2) a. Rosemary; trusted the secretary, because she,; was a good administrator.
b. Rosemary,; trusted the secretary, because shes; was efficient.

c. Rosemary; trusted the secretary; because shey gullible.

(2a) Tit, K& Rosemaryhsecretary® & H L 2R T 20RO TEHKTH 5 M, (2b) T, secretary® 1§
R Ly (2¢) TiX, Rosemary##8RT 5 REHLEV . BECOFR TR, EOXEBWTH, REFO LTI
Rosemary & secretaryic /s 5 Z & 2 E 2 e hi, BEBORBBER/CESVWERIEO TR, EECEHRERMT
2rL0LELLNE,

¥, Garvey et al. Tl EFEERFELTIRAZHRELT, TOLS N2 E-> TRBREZT-> TV %,

(3) a. John, telephoned Bill, because hey; had good news.
b. John; admired Bill; because hex; was a fine athlete.
(4) a. George; telephoned Walter; because hei» wanted sympathy.

b. George; criticized Walter; because hes; wanted sympathy.

(3a) (4a) Dtelephoned W » BT ERW BT TH S OX LT (3b) admire, (4b) criticizeiZ. ‘emotional
state on the part of the subject of the antecedent clause’ (Garvey et al., p24l) *FXTEHFETH 5, #HHHE
ORI, EEMLBFRANEA ST, RKEFACEfTFHE LTNPL, 2% 9, (3a) TitJohn, (4a) Tt
GeorgeZ BN L, RIEAFTEFEMNBEAINLE S, NP2, 2% b, (3b) TXBIill. (4b) Tt WalterkERT 3
HR DD - 2o

Towell & Hawkinsid, EEME#OPITIT, discouse, situational, lexicondFHFMNEETh 5 & LTWBH,
Garvey et al. R LEBRBRETE L ZCOESWMERASELLRERETH Y, BHRENEEE (KEC) b4
ThER2HE - BELLERELLBRTHIERZD I ENTE S,

CCECHE-ERBBEBIIFRECOMNBLESNABOGRDL Y XEBR L TE I, Ko, BE_FEEBCET
LRBADOHBEETHABRORD D B HTHIV,

A Lt (B (anaphor) 2% DH KX (governing category) D THEI 2 | LHEI LB HIH
Thb, BEHit, BRAKFAPEATORN S EAEE N, ThLUR/PHOFCETRAYLEELT S, FlE,
TGyt BRAAFEOETHII RN OJune it %,

(5) Alice; knows that May; thinks that June, hit herselfusix.

Hirakawa(1990) 12, (6)D & 5> e KB A > T BAAEZFREDORBEA T 5MBMOBR RN LZHFAEL T
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Wb, (XRDEFIT. HBRECSEFNPLIZER LIAKTHS)

(6) a. John said that Bill 4 himself. (NP1OFER : 6507 7)
b. June says that Alice understands herself. (NP1OEIR : 650P11)
c. Tom thinks that John hates himself. (NP1DZEIR : 650719)
d. Ann remembers that Mary infroduced herself. (NP1DFEIR : 650R 5)
e. Bob knows that Paul blames himself. (NP1:EIR : 65D H14)

BRAGAOETAISETITR OBETNP2REIRENTE D, ML THEBEAOHRICHK > T 5 & Hin g 5 H,
B4 DFXERTHBE, XROEFINRT LS, hate, blamed W\ 5 BFELRTBFASFEA I AT 5L N
P1ZBEINT 5 WESELNRLPE V. ZOFEEIE. Garvey et al. PR LERBEEHEC TRV, WTFhieLTh, K
BAOHBOFFE %EEK%T% ERMEPIBEA L TBEARRTHL LR B ENTES,

¥y B (1994) Tid, EEERREELTHIKALLE BRAXKEZEFELEHR K, (7Ta,b) FOEFERA
J@%”T@%mﬁﬂ%ﬁ«toit\%$®a$A%ﬁ%L\@a&*@ﬁhﬁ%ﬂoﬁﬁﬁmﬁﬁﬁﬁ%ﬁ«
2o

(7) a. Bill said that Tom blamed himself.

b. Bill angrily said that Tom blamed himself.
(8) a. KEFIZHANBEFEZEDILEE >,

b. KEBIZHBREER A2 EDILER>TE -1

K1 FREOREER (%) 2FLDdDTH5,
F1. FERELFADOETRBENER(YR) BRI EELIMTHEBEEALTH ) (IBH 1994)

BTRA KEEEE HEA
(Ta)3x Ty (7a)xXx  (TH)xx Ba)X  (8b)X

NP1(Bill, &EF) 0 0 11 46 12 34
NP2(Tom, #f) 100 100 76 43 71 55

I, BAAD [HAH | CEFARBCERLTAB L, (8a) XBVTIE [FAF | O%fTis LTI2% DM
RTNP1 (KEB) HBIR&E K, 7T1% OHRTNP2 (B) »EIRZNR TV 5, —H. (8b) X Tk, NP1DOFERITI2Y%
D53 X T 5 Ky NP2OEIRIZTI% » 555 IBA LTwb, ORI, [BoT) W HEXDFE
ORFEZRTEFEVBAIRZZ LX) [HES ] OxTHEE LINPINBRE W AEANMLS LB EEERLT
Whe, Ric, EEFFEORIGEE VT FHEE] k5 RiGERFT. “angrily” &V I FXDFEFEORE Y
FTEFENBAINKSZ Lick b, “himself” DO%fTEEE LTNPL(Bil) 2FIRTA2EABHL L->TW 5, Z DK
EEBEORIGE, FEXRADORIE (7a,7bX & I NPLER 0 %, NP2FERIT100%) IR LKW RIG TS 5 B,
Bk (1994) Tk, 2 LEeEBEORERY (BREBA] LWOBANLBMAERML, 20, BXRED [#
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Genetic Case-Base for Conceptual Structural Design

Masao TANAKA* and Toshio HIRA

v AT AHEERYES

REREICH T 5 MM T ENFEEMATT 5B T,
BHEROT Te—~FREFRREATHE, LiL, B
LhARAMUBEOFABONCHHELZTH L
DS CIIRMB L LB, KR TR, BEYOESE
FHT BB LB N — X OBER ORFHRM O AR
et LCREHT AT ) XLOFBEZREL, Sl LT
BRESHOBERT2 LD BI T,

BEY OBETETTIIALE & BT H TG e B A5,
RAENRIEDBE. TORALED L BHEEMIIA S
Bitk, ZZ TR HEERMEYREGORBRL L. UE
ONMHERCBHZEMOERN, RECBRIWIEET
BOERCIL-TAETELADETE(R), LML
HORK B HRBICS - T S ELUOBEEE > BiEizA U
BETFEIOREREIND, TR FEBCEREIRE

Genotype:
I L=65 |
N not referred.
(03113103020100. . .01Zo0 001117720900001. D101}
ml—wm Macspan Tower height Syiog
ial  Archeb | Suspension cabic Hanging pattern patiem.
Stays
Phenotype:

Length: 160-400(m), Width: over 25(m), Usage: rosd, Material: steel,
Max.span: 200-350(m), Deck position: Through, Deck type: solid, ...
Rise: 16-18(%), Hanging pattern: vertical, Arch type: 2-hinged, ...

(Tower height:33-50(%), Anchor type:straight backstay, Staying pattern:harp...): not referred

Structure:
PaniliineN

160m < Leagth < 400m —————!
2-hinged through arch

1 #EEHoRethRBon

An example of individual in case-base C*

Wik H8E o9&
HRETEGIL. FROBEFTEHMO—HEF T I
B|EIL, 22T BEBMOBHAHEELRRTLLS
KRR RARERFORECHBRIE LTV RET BB LD
LOTRS  BHORBEAS L LTHER>LOR
LEUEERLER L. ChEBENEF~—2E L,
BREEY % B 500018 4& b e 5 BRI LT,
MBHLSRT 5 ECHBRIFELRE LERA<—2 D
ErRhlc, BEEHPCRS S HFETIRAEKCFE
2T, Kb “Y REERACIHFELEVBHERES,
Yetuth c BAEBE LCREZM PBEBESEM c LD
BEEYECRET 5, —HTRAREOHHIEL o7~
FERLOVBEFL S —F -V (BEHEHIF)EEF LT
Who DX DEHIR—REBHRT ILRAETIFAFOR
BrEEOCREFE L TR ERAOERKBR L 2t 5,
RICHETHERR E B~ — 2 BT 5@ & OBELE
REGEEGE L THBERETV. BREEREEER L .
ZOBEMEEES, OBEGLE S v X LAGERL, £hb
DX BB HEG RN TEGEE S VEFET2FE
FREL, FHALRPRBTENBLT LITHENE SR
WZ ERR LI,
BTREBOBRTIRAEBCEN DA, AFHL, HH
WES L TEENLEREZIILD, Thicibbhin
BEWVREORE ZRAECTRET LD THY, Rt
DRFTTT 4 kR THBERTHDTHLLEZEL OIS,

¢  01110101010100011010000110110100100¢16h0000011001010001101100110 ed
c LT 0010100110110 Cable stay:

for Truss

for Arched  for Suspension

Length: 160-400(m), Width: over 25(m), Usage: road, Material. steel, Max.span: 200-350(m),
Deck position: deck, Span Assignment: 3, Supporting pattern: continuous, Deck type: solid,
Deck shape: straight, Max. deck height: 1-2(%), Min. deck height: 1-2(%), Girder type: box,
Stays: 1-plane, Tower shape: single, Tower height: 14-20(%), Staying pattern: multiple

Examples of past cases

[ g CUUIU DT el cagggy 77rrr1 4831 00301122777 Arched 5

.t

f{ﬂWﬁWn

€ 0" bosoT0BGTH 610000 L6BU G ERBTIBS G B 50 TBtod 77277 rndinee Suspension e gt

* KER AP T

2 BETHOEFI<—AZERT IREEDH
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Preservation Treatment of Waterlogged Wood by Supercritical Drying

Mikio Kawagoe and Yohko Tanijiri

AR RIESE [BWE L BRRBE S | 8295, 11~248 (1995)
Archaeology and Natural Science, Vol.29, pp.11-24 (1955)

BEARBEEORLE V> PEGEREDR KDY
RERRT 510, BEATREC L5 HLEAM ORI
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REDBEBREDVCTEE LT,

BRI UBRSEBREEHCP 2L AV A
TRECMH R » HREZI NIV ST hy, 42V 57,
NV F XTIV RV,

WkEE - X1 A FURER & EKEOBIRE R L,
BREER O S ITINAER & §KEORIC HAIBI R HHL
VLTw5b, BERCEROBEDIHERIIBREEDS
B0/ ARETH > T,

IV /—LERE K2 CEDIEREHEKED T
Ry NERLI, BARCLIBEIZBEAERDON
T, EHIEIR0.302 /dTH - oo Z DERFEHS T
HERE OR44% TH 5,

BBk A V7 IUNERR K1 V7 I AVROEIE
BEAEATE ) —ABROFREH LTS oy b LItk Z A,
FEBROSTFHBERHOLL L TH X hAHEL D B/
It HELDD, BlEA VT INERROESR
LEEEE 2 ) — OB EEELWE L,

HRR _BERER - BEA _BLREP OB A v
T IO FIBAEIT, BESLOHAEREZH V5 &
11.5e0 s& i otco TR/ —NFRDBEERBCHER
BRI S FHBRROUX LT 5L CORDEDY
PEEREIE5.06er s& 15 B,

PR : 3 EINo.21 (18.9%21.6x18.9mm) &2
WIFTERRHAEELOHERHVCTHET 5 &, B
REROHAICIL5.60. PEGERDHAICIT20.6H &
Kol Tibb, BEREERECET 5REIIPEG
EREDBEDHL /4 TH Y NEBREEOERHFAT

RRTHEBZ ENT I 5T,

[%]

Volumetric shrinkage

[em¥day]

(DA) ethanol

100

0ttt

:— VAN® : Natral drying -
80 |- VADOCQ : Critical drying A ]
60 L._ . u’\ No. 7 ]
[ No. 6 _
40 | .
20 | o e
N % -]
okt 1 1YY
0 200 400 600 800 1000
Moisture content (%]
K1 HEBFEERESAEOREE

l—T—TT T 7T T T T 1
— Symbols: See table 1 -
0.8 - -
| Dam = 0.687 cm¥day ]
0.6 - =
- a
0.4+ Da=0.30 cm¥day QO ]
— \4 ° on on ous .
02} o° o ~
- ° ]

0 ] ] i ] | i | | i

0 200 400 600 800 1000
Moisture content £%1
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Synthesis and Surfactant Properties of Novel Fluoroalkylated Allyl-
and Diallyl-ammonium Chloride Oligomers

Hideo SAWADA, Kei-ichi TANBA, Masatoshi OUE, Tokuzo KAWASE*,
Yoshio HAYAKAWA**, Motohiro MITANI***, Yosihiro MINOSHIMA***,
Masami NISHIDA***

Polymer, Vol.36 (1995), 2103~2105.

7T U MLEWIL, —RIGR{LEEBE YRS LT
Wt U HLVEERHCZLWEBELLR TV, L
Lishib, EBELIRE, 7V ELEHELTT Y AT
NA-ABOEYVAFVIF LY VEFETYNT
NA—nAREEL, BBt rra TR AN ERE
FRBZER LD, 7AA T AR AEREERE—R
ERESLTHEASh T YA T A=A Y T2 5
{R#{[ CH.CHCH.O(CH,CH,0).H]xRs;m=0,1,2,3 +
cvete.} MIOIAT AR AL IDEHRENRBZ L
RuwiZli, 8bohbAr) I=—FHiL, /=4Vv 2
1A T7OFBIL 7 v RRESTFREEHRE LTEATS
BELHALLIIFTET,

0 O
ACH»=CH-CH.NHECI™ + RpC00CR.

FRETETVMEEHELTTVAROCT Y AT
IVEEHL, ThbERE L BRI VAT AR/
ANEDRIGRUE LR IALEHOMEBE L TR %
1T -1

TIYNT I VEORBEIHZ LN T VAR DT
Y73 vIEEBER BB A e T AR S AL ERE
RLELOEIGERDLLILL Y, 7Ata7aAFrs
EEEAZINLETYNROCTIANT I VEY IR
ThENRBLhAZ b ol ek, DT YT 3
VEBE L ORIGEE TR ABRBEZRTHEEL
bhatrydv—HEbhi,

—» Re(CH2-GH)rRe
CH,NHZ ClI
[Re-(AL-Am) -Re]

0O 0
n(CH,=CH-CHo),NHF o + ReEOOCR: —>» R R
n
Rf = CaF7, GF(OCF2GF)m-OC3F7;m =0, 1 -
CFy  CCFa cl

IRLFREARIRIA Y T2 -2, FhFEhKE
HThY, RCRIBE*HETHYTYALT IVAY A
R—REVTER, K, 2522 -0, 2208
L UDMSOF DK GEHBERBERICAIB LD Z &
Bbhhol, b, A4V Iv—i3, B FELLEY
THHEDBL, HILTHE7vREEETLVLARY (7Y
TYEZUAZRYF) KEXKDORAEER%10mN/m

%k Osaka City University
%k %k National Industrial Institute of Nagoya
"% %k % NOF Corporation

/Ns
H H
[Re-(DAL-Am)n-Re]

LANVETCETIRDEZEnD. IFAVYROFHLET v
FRESTHREEER & LTR%RRE,

XK. BY FRAE@MEERIICMC (BRI 2B
BE) YT Abreak pointZ R L2 EBHEIL R
TWwde LnLEDS, Zhb7atuT s v EER
U Iw—id, BEFENC ERCMCREY T 5 R
break pointZ ZhFhRTZENHALNE LT FE-
T &) I —RBABRPEE T A LEN
VINEHLET B TFRERAEEMHL TN 5 T EHRE
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Vibration and Control in Rotating Machinery
Fumikata Kano
ROMAC Conference,University of Virginia,
Presentation 12, 1994

Measurement of pressure loss in the flow of
polymer solutions through wavy channels

T. KOSHIBA, N. MORI (Osaka Univ.),

K. NAKAMURA (Osaka Univ.)

Rheologica Acta. vol.33, No.5 pp.435-438 (1994)
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A Ship Propulsion Device Using High~Pressure
Gas
Michihisa TSUTAHARA (Kobe Univ.), Masahiko
SAKAMOTO, Takeyoshi KIMURA (Kobe Univ.),
Kiyoshi HASHIMOTO (Aviation College)
31st ATAA/ASME/SAE/ASEE Joint Propulsion
Confence and Exhibit 19955 7 A
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Peformance Improvement of Ship Propulsion
Equipment Driven by High—Pressure Gas
Masahiko SAKAMOTO, Michihisa TSUTAHARA
(Kobe Univ.), Takeyoshi,KIMURA (Kobe Univ.),
Kiyoshi HASHIMOTO (Aviation College)
The 2nd ASME/JSME Fluids Engineering Conference
19954 8 A ’
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WAVELET ANALYSIS OF THE VELOCITY
AND TEMPERATURE SIGNALS MEASURED
IN A CHANNEL OBSTRUCTED BY A
SQUARE ROD
M.Yao, M.Nakatani, M.Okuda and K.Suzuki
(Kyoto Univ.)
Proc. of 10th. Turbulent Shear Flows, Vol.3,
pp28. 19-28 (Aug. 24, 1995)
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