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Thermal Stability and Hydrogen Embrittlement on Amorphous Alloy

Yasuyoshi IWAI

Various kinds of amorphous alloys were developed and applied to the mechanical use due to the high

strength as well as the electro - magnetic materials. In this study, thermal stability of Fe base amor-

phous alloy ribbons were experimentally examined by using X - ray diffraction techniques and also hy-

drogen embrittlement was discussed. It was clarified that there were some good correlations between the

characteristics of static strength and the crystallization rates. From the results of static and fatigue tests

by introduced hydrogen to the specimens, it was found that the amorphous alloys showed remarkable

sensitivity of hydrogen embrittlement as well as the high strength steels.
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Table 1 Chemical compositions. (%)

B Si C Mn Al P S Cu

2.06 5.32 0.1> 0.1> 0. 1> 0.1> 0. 1> 0.1>
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Fig 1. The shape and dimensions of specimen.
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Table 2. Conditions of X -rays
diffraction technique.

Characteristic X-ray Cok a
Filter Fe
Tube voltage 30kY
Tube current 10mA

Scanning speed 2deg/min

Time constant 10sec
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Fig 2. Hydrogen introduction
to the specimen
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Fig 3. X - ray profile of amorphous specimen
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Fig 5. X - ray profiles of amorphous and annealed specimans.
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Fig 6. Relation between the crystallization rate
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Achievement of Negative Pressure in a Berthelot Tube Evaporated with Au
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Influence of Atmosphere Gases on Tool Wear in Cutting of Sintered Steel

Tadahiro WADA

It is generally known that atmosphere gases have an influence on tool wear in metal cutting, and sili-

con nitride ceramics tools show good performance in cutting of gray cast iron. However, the large wear

was observed on the tools in cutting of sintered steels with silicon nitride ceramics tools. In case of the

cutting of the steels such as sintered steels, it has been considered that the reaction between Si and Fe is
the major cause of the large wear. The purposes of this report are to clarify the relation between atmo-

sphere gases and the tool wear in turning of sintered steel with silicon nitride ceramics tool or alumina

ceramics tool. The main results obtained are as follows: (1) In turning of sintered steel with silicon ni-

tride ceramics tools, the tool wear formation was controlled by applying argon gas to the cutting point.

(2) In the case of turning with alumina ceramics tool, there is little difference between the wear in the air

and the wear in the argon gas were observed.
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}t5 1y ATRIL O, BERHENKEL. &
BTOBEEETIDEL, BEENRIFEETAMBE
LTENBHHE2ET S, LOLREEREEZZOTIR
TUNIE 5 & TEBENRHT 2, SO LR, $TK
WELILIIT, BofLITVRR LS I v 7 ATATH
HEHEEUIEIL 7286, toTRICIIECEh - KER
AROBEIRTECARINI PO 2 EE—HLTL

%, Thiz. TROXENDTH 3Sit R PDFed
BRIGLPT W EHREhE, LHL. Bofbidw
FRtE5 1y 7 ATEOFLEEEREN. TR EBHEIM
EORIEDIBDATH B EThIE, FESHTRITE
BRICKEXUEEEREFIRVEEL NS,

ZIT. AHRTIE, BT LERRES I v 7 XL
Bt X 2 EMOUEIE 7 VT v A ABBS B TITV,
TEOBRREE DI, 3510, BXPUHIE
DA LHE L. BESUEEICET 35 LT VWHER
3531y /) RATROEERBIC DLW THETOEREM
Ztz,

1. RBGE

EET O I ARHIBT BERESH O (LB S S TNT R
HEZ, ThEhR1., R2IURT. R2WKRTEDHIE
BHEE OG5 R DA S 12, 340MPa, EEIIHBI30TH 5,
Ero, R 1T, SHEMONTTRERIC & 2 £BAMER
To R1ICRT &S, BRERICIZ  OKILOFEY
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£1 BHRERMOLERS (wth)

C Ni Cu Mo Other
0.3 0.8~1.3 0.2~0.5 0.2~0.4 <0.1

&2 BREEOBRMKEE

Tensile strength Brinell hardness
340 MPa HB130

3

— HHI e SR
o A\
=
Z
™ & -
s »f) S
b hS]
_j_./é © INA b
] ' y
o]

2 UIHIEROELRE

5, TLT. ZOKHANREGTD { FEERI 1
D, HEVIIMEHRLET XL, VHIEEO LR% b
1595

(5 U TrERIE. MEBEREE LTI -BET
YERR®ISTS X 10008 Egdg e (7.5/11kW, 8 ~2500
rpm) Th b,

X2 ic, HHIMBEERUTHIRC 51 5 UTHIRER D BB
R, B, CORZERPVHEIEOBAETH 5, #
Hipf s o oK 2. A E100mm, AIE38mm, JE X 30mm
OHBTH 5, YIHIEERIX. SHEUIHIDO -, YIHEE
M—ELBBLIIT. N1 bOALE (X#h) EEbicE
AR LI ® T, £, TIUT A AZEZRHO
UIHIECIZ, 727 Y VBIOFE (F#530mm X H4560mm X & X

RETXEFFAFAR HRLE %325 (1996)

#£3 VHITR

Tool Substrate Coating layer( #m)

Ceramics I Si;N, —
Ceramics @I SisN, TiN-ALO, -Tin* (2~3)
Ceramics I Al O, -Ti(CN) TiN** (1)

*: CVD process
- : Non-coated

*: PVD process

4 BRERUNIEICBT B URIRE

Cutting speed V=3.33, 5Sm/s
Feed rate S=0.0lmm/rev
Depth of cut a=0.1lmm

Cutting method Dry

450mm) TYJHIEREZE V. TED T WEM 5 £920mm L
IcEfHF SN f-AE 4 mD ) Xk - T, 4251
DT IVTUHRAERL LT,

R N1 bid, TIROTNGA160408BI 20— 7 % =
A F v 7%, MTGNR2525M16BIAZM TR /N1 b+
VY (RE7 oA #E) KR 2bDT. 2ok
x0T EFKIT (-6°, -6°, 6°, 6°, 30°, 0°,
0.8) &135,

FHRL-TIEMEIR., R3IRTIEEOES I v
ATHTH %, §7ibb, bofbiTLWHRFEES I v I X
TEI, 5-tHVERELT I v 7 RTRICELLTT
VIF+%A2CVDa—F4 7 Lt+t53 9y 7 RIED,
BLUTNVIFHRES I 97 RATRICTINAPVDa—
T4 Lkt®5I v I RTIEBNTH %, iH, WTh
Dt353Iy 7 ATEOYNFICH, 0.15mmx (-25° )
DT VK== DL TH B,

& 410, BHERUIHIRRIC R B UBIRMSEERT, %0,
ThAsiE. zhEh—EE L, VHLEE%, 3.33, 5m/
sEF(LXET,

3. ERERELUEE

9. BEOHM (AR LBEESMLEOUID TR
OB AT edic, 7oL (SCrd20) 755 UICHE
EROYHIEIT - 12, 126, YIHIIZ. ZERPRB ST
NI AZHTRHTIT- e ZOHE. WOy
FHEKTH->ThH. 7o LMUIHEICIZ, B EREL
T FhERa N, Jhucxt L. BeEmuIEIEIC I3,
REFIT0  THER I NI

wic, 3EEOES I v 7 ATETHEMOUINI =%
KPR OLICT IV T VA ZAFEKHTITV. TEOER
KREEZ LB L1z, £DHERE. K3 IZRT, FUdIT,



BEFESRUIHIRRIC 10 2 FHIKA AN TREERIC R I8

K(i)s (ii)RTHb-fbiFVWERES IV I/ RATRIL, (D) STIK L (b)ITRT LI T T v RAFHS
IDBAITOVWTHENRS, EZXHTYHIT 2 E0WTho FTUHIF S L. WFhob-{biFLWERES I v 7 R
LofbitWERET I v 7 ATETH-TH, Ki(a) TETH->TH., BHELHEROBERE IS IICIIBES
AR S CICR il (a) FOCEHMTRT EI AT, K nigw, WS, TAVIFFROES I v 7 ATENDHE
I ERoRFmEENER I NS, Tkl Ki A R(ii )IcRd . Kii(a)?k o OIcKii (b)IZRd &

(a) Air (b) Argon
(i) Ceramics I, L=3.5km

(a) Air (b) Argon
(ii) Ceramics II, L=2.Tkm

3 TEHEEHR (£z01)
IHIEEE : V=5n/s, £ :5=0.0lnn/rev, YHAA :a=0. lnm, YIHIAR : X, #HIM - SekbeE



- BRTEESHMER

MIRACE 5325 (1996)

—
- 0.2mm

(b) Argon

(iii) Ceramics I, L=1.8km

X3 IEE#E (£2D2)
VIHIERE : V=5n/s, %D :S$=0.0lmm/rev, tIiAH : a=0. lom, YIHIAR : R, BN : k50

T, BEREMEES R TUMEILIBE&EE T VT Y RF
PR TUIHIL 72354 & ORI EOBEFEREE. LU
TW3, bbb, HFEIE. YNFNTIZITETICE
BEOERINTED . FEEURRERELEROERE
FEZEINhIW,

Pl EnG, 3TEOES I v 7 AT A THERE
UM 5 &, TEMREICK - T, BRSEELNRE
FTEHEIENDNE, LHL, WFhotI5 v/ XTHE
2O VIYHITHASF TH - Th R EERENTLT
Bigg L1725, 22T RS EEREIBORAMEVBmax
ENFIAMEEIC & - TRIE L 12,

X 410, BERESHAUIHIL 7238 S O UIHIBEREL & 26
BEFEIR D ARMEVBmax DR ERT, 105, VIHLRE
X5 m/sDBHETH S, R(a)iomd s3Iy I RITE
I DA, 3Rk I ICERFTUHIT S &
D RELHEROEENRT EICHERIN BN, Ty
HAFHSKHTIEINIVNEL 1, D), TR
DEFEEITIZ. TUT 2 H ABEKPUEIED IS N2
KPUTHIERC B, BB, S I TIRIEOVA, 4]
HIb&REE3.33m/sDIFE DEFEHEITSH . TN T 7 2AFH
SKPUIHIRED BN, ESHUHIRIC RO TN EL
ot ey HD)IKRTES I v 7 RATEITDEE
b, 5 v/ RTEIDHEEIRIE. TLIT A
ABFHEK T OHHIEREAETIIE D, Zhicxt L., K(c)

WWRT 53y 7 AT ENOBE. ZXPUHIEICE T
BEFEMITE TV T VA AFHK PR IS E 1) BB
FITEITKRER VW, Fh, I TRARIBVOWIHRE
3.33m/sDHE bEEk. BT I, VHIFERICL -
TRER ST,

PEDZENS, BofbiTVWERES I v 7 RXTAET
BEERAVIEI L 7254, 7T oA ZABESHTYEIL
fe A, EEOYIHIE AR, TEEEIMNNS RS
Enbng,

N BEESD & 5 IREFY) D < TEERT 23K
DOYHITIR, < VWEH B VIBETECEZTIEAL T
WAHEREMMN D B EWVZ B P, T, ARETH
W7 BERESH b AEARTI D  FOERI NS 7o, UTHIER
IWESOEAL TOAEHERENSD B, LHL. b1k
WERES Iy 7 AT BRIk 2 BESMUTHIE I3, S8k
UHIEc R oh 3 & 5 BN IR O RIZENL
Motz, RIS, BEEMUIEIRICHE TS5 I v I AT
B 1 o EREAEICE T 28 O BEREREERT,
M(a)id. ZXPUHIERDOBET. K3 i (a)FDOBET
KT ETATH D, R(b) 3. 7T A RFHATTY)
HIZDBETH 5, WTIOYHIFHAT TH > Th, &£
DIFEREHEO RS EICTIE, Z£D0.0lmm% E v FET
LZHEBFENR SN DD, UHIFHSKH BT S T O EFEA
Bicid, REBFELRIFIBVWEZEI OGNS, LHirL,



WECESHUINIBS 2 551 2 BES Y 20\ TR XX 418 -

ho] T T i T \ T T
5 V=5m/s, Ceramics |
T~ E
‘(ﬁ E 06_ 7
o
i %
§§EO4~ .
5 oo ye O Air
% ' /;f o Ar
s |-
-/. 1 L | ) 1 . 1
0° 1000 2000 3000 4000

Cutting distance L m

(a) Ceramics I
o) u T y T T T T T
% V=5m/s, Ceramics I 1
= E
g E 0.6_ /] T
C -1 1
-
g § 0.4 / -
© a Air
% 0.2+ o Ar
; 1 | L | L | 1 |

(fJ 1000 2000 3000 4000

Cutting distance m

(b) Ceramics II
he} T T T i T
% V=5m/s, Ceramics Ili
- E
E E 0.6— B
)
z 3
4
£ § 0.41 .
=
© o Ar |
L
§ O Ar
<

7000 2000 3000 4000
Cutting distance

(c) Ceramics I

4 YIHIBERE L 23S R DO B A V Bmax
KRIZTEE

IHIEEE : V=5m/s, %Y :5=0.0lmm/rev, tJiA& : a=0. lmm,
VISR : 2=, BRHIH : Bess

X3 i(a)hDATESTICK 3 ii (a)FDOCEHT/RLT
LA, REBROKTEEENERINTED,
C OB T B MBS EERBIC OV TR, SHREBE
TEFETH 3,

4. ¥ F

ARFETIE, TIVIT U RABETHT, BeEEo U

(a) Air

X E

Cutting edge

(b) Argon
5 3539 7XIRIDRDERBOXS HEHERE

VIKIERE : V=5n/s, 2% : S$=0.0lmm/rev, ¥):A& : a=0. 1mm,
LIHIBERE : L=3. 5km, LIHIAR : 2R, BHIH : BEkssE

€73y 7 ALRTITV., FHSA AN TEERICK
BTEBERANI, TOHER, TUVIT U ABHEKHT
3. bofbiTWERES I v 7 RTEOBERIL. 5T
TIHIER I MG I 3 2 &b, LavL, 7
1+%R0E5 9w I RATETIR, TVI VA AZHEKTF
THITEEREZNHEIT 2HENTIN ENbh -1,

SE XAk

(1) BEERXS : YEIMTIcs i 2 3 ABKONE (&
18, BABMEFERHROE, 31,229 (1965) 1387.

(2) BEBHES : UHIIcB T 33 ABKOBBME (&
14R), #81g, 22, 47 (1977) 240.

(3) KRBT & : BMEEFEA R ICBd 2 EERITTZ,
BEI¥4HE, 52, 5(1986) 819.

(4) IR/ B S : 2T VWRRTEOVEIMES XU
BEFE (B 1H) —S8UHIR OB —, BEL¥E
5, 54, 2(1988) 365.

(5) TRl EBIE S « BEREMUIHIC B 2 TEERE, BEL
FoRPETEEBERRRID, (1996.8).
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WO

AFEEZTI DD HHMBEEHEERML TH
PrEELAZET Y TUKAEH., WO TA%ZE
BLTWEEE LAEZ S v o/ Ao, &Y<
#HEEERLES,
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A=)V e AR—X « T4 IVHZ Y VT &
ENWNT A TVHNV e T4 VI ERASODEINBICET 5EE

T ¥ & &

Study of Signal Processing Using Scale - Space Filtering and Morphological Filtering

Shigeki DOI

ARTIR I RTESOHRAILENT + DHIV « T4 VI DHEAFKRICOWTRELRITT 5, BEETRIDO
1HOEERE L Y HhoDZEESORBEEFICR Ty — IV e AR=R T4 NI )V TOHATHBET 4~
H=TY PO PU—RFHEICENT x0 VAN T 4 VI EBALLEALOESIEHEERRET 5, N
BRENMS, REALTO AV - MR- S b U—2AFEEEBEL TEEOR LNR S, WIBEREEH
TEIBRL M- ROIDON—NVOBELD SBEEROBEDCIZINERIITASL I &M 12,

1. 1RTEBEENT QA T 4IF0
By 358 0RES

BENELZraP—%2FALLELT O VAL .
7 4 VI BRI EBIEBO ST TR ILESNEFE L
LTEHANTWA (), HliceELT7+0 2000
7 4 VI DIRBBVEERINRT . TOFEE LKL
ESICEINT 286, TOEBELIERICKOBRLE
PMRDESNIEVWEENRH B, M2 dZz0—flT. L&
R SRRia%ERD 2BOMFTHREONBICENT OV
ANV T4 NVIERBLIBETH B0, LEINIME

Closing
Dilation Erosion
i:lﬂ /

Original Pattern

Operater  Erosion Dilation
\ Opening /

QIRITAZEDENT + T UHINV - T 4 IVF

O LRWAERD B LT 4 V5 EROIRL VT A
DEENKEHNTVWZ D23 (2),

—H\ INFRr—VTIESZBRTEFEELTR
FeJUe AR—R + T4 VY VT B)DH BN, TOFiE
% 1 IRTES%E CIRTESIHIRT 57 4 VY & LTHIA
L DRI N 2IRICIEHEEL Ty O VAN - T 4
VIR T ZFIENEA SN D, M3 IKZEDOFIEERT,

AR T, FPKA)OF a1— FEEEETRIO 00
FHZEESORRG)O)EFN, 74 A-T )V}
DFV—RHFEICELZ QDAL T4 VIDBEAL
RET5(7).

Closing

— L

Original Signal —-U-—I_]——

—_ —_—
Operater Opening

I RTCAESOENT O DA T4 VY

K1 EAT7raPhN ToNIOEKREE
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[DA.DAT] data_size=960 max=1457.000020

HERDOER LItES (2D

I
RPN Y Emhﬁh%w%ﬂﬁﬁﬂﬁH

[M@31MI.DAT) data_size=96@ max=1237.000800

Dot pn, hte o (lAn S
o v\, WVWVAVMW

[MB3IMID.DAT) data_size=906@ max=5850.000000

[3IMIDDI.DAT]) data_size=860 max=35251.000000

L EY : TilAS Eopeningtclosing
Yy : LEROESEMS
T8 : PROES MY (EARET)

K2 IRTESTHEEANTrOPAN - TANIM
HLUHBEORESDH

1 RTRIES
|
FENTFOTHIV T4
I
o3 UBE]

(R, PEREE)

I RTESEZEEENT +0 VAN T VS LET S

1 RTIRIES
z#—Jz&—z
T4l Y T

3&!!/7;1-!'39'73}[/ « T4 VH
%QE

(FRRl. $IENIEH)

A=)V s AR—=R - T4 VIV v T EHAEDES

K3 Rb¥y—=Ne AR—=R e T4 NWF Y TE
EBNTATTAN T 4 VI ERBEDEUEFRE

2. BN 40V HINV e T4 ICEB T4
H=TU2bDIPL~-R

EE O IIBERZEFSBREOR /YO LDEFEFTOM
BICAY = e AR=X + T4 VT Y VT EROEFEE
ERELTE S, COFEEFHTIICH>TIE, X
el e AR=R « T4 VFZ Y Y TDHIITHBET 4 >~
H—=FIV D FV—R FEAHTL) HFENERICL S,
TAH=T) v bRIVF Ry —ViZHERENIES
OEHRDOEESTH S, LIcd->TZOESITHEMI
WBERET EILL > T, HEDESERSTEIEN
T& 3,

2. 1 FPKOFa-F

FPK (fingerprint Patern Keying) i3 %2 ERIcH
WIHIBEDRESEZELILLE. ZOERERY—
e AR—=R « T4 NI ) T LTEONDT 4 v H—
TV rONRY U EF—-ELTEBREEELELS> LTS
FETHS, BRIZOT4 v H~TY v bDFa—-F
N —= IR =2 REFEEHVTE L, COFa—F
WAMNCENT 2O VAN T4 NI EBATE, K4
FI— FOBFERT, HEDT 4 v H—T ) O
XS AEEREAVE LT, EhEhoa—F
BEDT 4 v H—TY o FOBMANEE L TR HES
DHH 5,

S L e T
e LA b Al
oesra - Mmmmwn\mmﬂ\mw

A\

openivs” [] Ml B ==

(f.dat, f.pl (mne192)

kil

[T

f

a—K0 : 200hz4+1kHz (20msec)
a—-F1 : 200Hz+600Hz (20msec)
miEEE : 508PS

= PERE : 3m(2dh)

B4 FPKDFa— K

2. 2 EREAOIHOBRERTEESORE
BEIEHOEER L FERAVB I &tk -T, &t
SYEOTRATEEES & 5 TR 5 NEREREL
T, M5, K6, ®7iczOREERNITTS,
CO& Y ROMER YD DREES & NED



Rl RR—R s T AT Y YT EENT 4 TIAN - T 4 LS AR D DR 52RO

BFEX8IcRT. X 8 i340kHz & 200kHzD 2 DD JF
BEEH-BEREE YO SOZEEST. 1BRED

7S 7RZERFES, 2BREBREOT 4 H TV T
bb, TTIOT 4 H—=TY ¥ MTHRBRORKOE
BERE YR

BERTIALV—VarvdalEllk-T3BREDYS

vt al—¥%

AL
y '

N TO& S IHED A BEEES U LOESHSTT Oy s
PEREIND, 2 DOVWTEEOBEERTIO—-Va v

A BIUFAV—YardBlEicik-T4,. SEBDY
rwl STDEAICT 4 H—T) v bOFEED/NY — PIH

PE D B b, X SIESRORROBEERTA—
5 fr¥ugi+@#idsezr4%k T BlEE-TS5BRED S 70X 5 ITER
Bk L -l Hah 3, 207 oy 7 D&

PRAFEEDOEMENL S,
<::> AHlE KRG 31T 2 RSESORIBEROFIER 9 12,
HREOBEOAHERIOCERD N —MR~-RIZL B b
V= 2B L BEREBE TR, V—AR—-RiTL
5 FU—RBELEBRLTHRECRLINRON D, i
ERBMLFE I LV, PU—RDHONV— VO
F£E0 HBEBROREDIZH VW ICITA 2 Bhd

K6 @wWEREWEROES S 4l-vay -

1052y g

B4 L ETRE

S ql-vay -
=72 —
[ 1Y el i} ——

[r:¥mj¥fp23.0_0.dat, f:!mjﬂpw_ﬂ_la. Pl (mne199)

-t

1 EH : 40kHz&200kHz 2 MBS HE -BERE v 94 H S
DOREERT

2BE:®DT7 4 VH-TU

3RE : HEPOMROMEERTY ( L—2 2y
~BEORBBRALLORIRATT 0w 5
NERENSD

¥ [

4R EREOMEERTIO—-Ya Y

5B  EROWEERTY I L—vay
~BED /Y — VLAY BN D

6 B : MAMOBROMEERTH—T=v T
~FEHEBICRBE L - BAaNRYHENS

A K8 EATZ+0IHLT4NTICLE
’ T4 H—-FY DI L—Z
R7 HOEMIEXORE (HXDHIBE)
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3% 4
() F | (m L
} :
310F 3 1 3te 3
F §
S L 4 300 L
z 'y
} 2
29 b 1 2% -
. F y 3
289[‘ 4 4 289} 2
F e
27} {210}
.
2 2% 2® 308 318 3 270 280 290 300 310 320
[KFK251@, DAT] ) [KFE2RR.DAT) (mngrST) (nm)

W=MR-Rz & B M-2 Ik B -2
9 PEREHRIRER

EHAKER O AR (nm2)
5.8

"
4.0} .
s.at ‘. |§
ool 7 e BA70" 038
’ 2 ] [N 315
1.0}

GLEL L (B P 2 SHRIBEHHE (mm)
0.0 s oo w0 aig e o AR

£:¥mj1¥kfke510. txt f:¥mj1¥kfe2000.txt (mngr73)

10 BEEESRAkER O

3. ¥& H

1 RICIESOHEMBMIBIZENT 30T AN« T 4
NWIEBATBEHEELTAY =V e AR—Z + T 4 b
) S EMAEDRIFEEREL,

FPRKOFI—- FRLVEEHR VY EE0RBER
MWoT 4 YH=TYV DM —RIZELTFT VAN
s T4 NVIDETH B ENELD SN,

&30

(1) EH, *+#, BH: “GEREFLEEALLENL
T AT — e T 4 VL BRER, BEBEOR
TR VR Y 2 — L(MIRU’96), 1996

(2)1H: “BATrOC-T 4 NIERVIOLERO
RREFDORIES L, RESHELEREIS, 1995

3) %%, 1. BHE: “RFr—le AR—=ZX T 4 ILF
Y SOEF|T T XL", v A7 LEIEEEE
£E3EE, Vol.9, No.8, pp.347- 355, 1996

() T, fh: “ZFr—J e AR=R T4 T )T

ERHWI T 4 =Ty b e Ry —v e Feoa
JOME", REBEICER26S, 1990

(5) £, fli: “BWEELVHERr—I« AR—Z »
TaNF Yy TEROI-ERETRIR, LR TEE
J[FERLEKRL, 610

(6) 13, B, MH: “EFHECXIBREHRDL
DD A=) e AR—=RZ « T 4 VF Y TERN
ES0E" . BRESHRGEC, 115%115, pp.131
0-1316, 1995

(1) 13, BAE: “ZRIr =L e AR—R T4 VF Y ¥
TEENT Y- NBAEASDEESTER
ERR T EESBRF MR ES RS, G2-21
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HEHEBESOIDDBED BT

o

An Analysis of Forgeries for Automatic Writer Verification

Yoshikazu NAKAMURA

BEREV AT LEBETH LTEECRERBEOHKRTH 5, WX TIE. REOHREZZ 510IC,
EFPTANEDEFEMAOESREELONZONE VI B ST EIT > 1o REZBOMOBIERICKI D AE
EZDOUANNVICHEL . EEDRRICE S  BiHEE RV THEIEEN D 5 ORI & 0 REO ZLDOEE LA
Lio &7, SbETREERLIT- . ZOHR. ARERICEHL TEHE+SICENUONE &, BERED
5 ETRUVORELEEFWRIGES CEBNS 5 Z ENPFLM -1z, I 512, BERBICE D FikE%:

W3 2 ETRECHRIEIRTE 5 I LHVRENT,

1. EANE

HAH&icbvwT, @7t 2ATM, CDY&E
J vy bh— FOMA. FFESTNOAREERIE,
BAHBOEEWAEL TV B, FHOEEOERILES
DEREEBIHED, 2VE2—IRRy b7 -2V R
7 LAOFIHFEOE4HATHR T 2 EARSBH OB
BETH 5,

BAEZBATEHEE LT, EFcEAEIRENS
EEAFIRLI-EBERAND 5, BERSICBALTIE.
ko LEFOBBEREBR VA VS A L BZRBALE D
INCHFENTOIh TV S, ThETOWETIIRERD
BIOAZHERBIERL, FRE VMERET AL DI
FRICHWT - DHE. TRhbELEDEEDRFEMN
AuohliohiRB\oSnhTidIEW, LML, EEREY
AT LEHEST S L TOERUREIRZEOHRTHD .
EOREETORELRSHRTEZ0N, b5V idHER
L VWONMIOWTHRT 3 LNEND 5,

KRN T3, REOHREZEZ LD, 7Ly b
XOF U FA4 VANSINEEPERRIC, ETANED
BEEMAOZERLEM SN EONME WS IEISRETE
79, BEEEMS V- HBAICIRZ>OBAND 5.
—DFEPOETHD. I—2RRVOBHETH 3,
NS DDV TIR. EEMREL TV SEERREC

BEO(BHE P L DEABOHENEGEETHD., &
OMEERWTEORFEU S AT WTHES:
TORFLI-OTEFDEEAREST 2,

2. hEF-5DRE

2. | FRELTREEREVRFA
BERAEVATLICHVAERE LTI, TCIREBE
DEOEIS, ENMCBRAIEIENTEIEAROE
BhNS W I ENFEIND, LIl BRZIREFOEN
AEENLERENRD B, 22T, BEZ&ORD IR
7— FEEHPE L TANTI2EERE VAT LNELD
nd, YR~ FLFBIET. BEFITIRD—-FE
ZDEFOHEEBEULENHD. LD VAT LOERS
HHETEDEEZ LN B,

L TARETE, BRI Ty bEDAVSAUT
NRAT = FEANL. ZOFHPFICIOBEARRETSE
EREV AT LAEFIRET B,

2. 2 BEOLAI

ARE T A2EHERBE VAT LTHEAET S EEZONS
RER, REEVNMDBIFERICE > TLUTO=20D L
NIVIERFTEZ SN B,

LAV, A0 — RDAEH > TEDEWFIEL
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TOBRIIAOAF L TORWVEETH B, LEh-T
REEZREEEROEYPT IR —FEE LKL
%,

LRIV 2%, 7RA7 — FOEGOBIEREH > T
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Computer Simulation of Operation in Resonance
Circuit for Support of Experiment

Takashi KURIMOTO

In learning the resonance circuit of RLC, usually students can understand some frequency

characteristics and vector loci by circuit calculation and circuit experiment. Such charts can be

drawn easily by the personal computer. When the results of this computer simulation are used,

the effect of education is increased. In this paper the method to draw frequency characteristics
and vector loci of impedance, current and voltage etc. briefly by N88-BASIC is described. As

resonance circuits there are considered the series resonance circuit of RLC and the parallel

resonance circuit of LC.
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15, ZORLCEFHREBICE VT, Z0O B
0 & 75 B3 IIRBEOIIRAREH fold. KRD & H 12155,
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1000y~
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L=50., RL=38.5Q, C=1 uF
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K2 RLCHEHFBHREBOZ-f f%

Y 3 PC-9800DN-88 BASICIck 3, 7o/ S 4%
TEBINEDELTHDIC, 75 7DOEER., BEE.
HEREEOLE/Y aVIcKD ANIE, BHE. BB
KE. NSA—FFRR, 4 PBERSVTIEH, F&F
EFFEhRF T V—bitLk>TWVWB, RENRSA—5 ¢
T3 ¢—fRHD 1 FIER 4 1KRT,

10 REM R6-PROG1

20 FE=2000 : DF=2 : PI=3,1416 : V0=2 : L=.05 : RL=38.5 : C=.000001
30 DEF FNI(F)aVO/SQR{(R+RL)"24(2#PInFulL-1/(2#PI#F#C))"2)
40 DEF FNFO=1/(2«PI#SQRR(L#*C))

50 SCREEN 2,0 : CONSOLE »,0.0

60 WINDOW (0.-.024)-(FE,0)

70 VIEW (40,0)-(639,399)

80 LINE (0,0)-(FE.0)

90 LINE (0,-.024)=(0,0)

100 FOR J=-,024 TO O STEP .002

110 LINE (0+J)=(FE+J)»ss &H1111 : NEXT J

120 FOR J=0 TO FE STEP FE/10

130 LINE (Js=.024)-(Js0)»»&H1111 : NEXT J

140 LINE (FNFO,-.024)-(FNF0,0) 4+, &HFOFO

150 FOR I=1 7O 3 : READ R : DATA 50,100,200

160 FOR F=DF TO FE STEP OF

170 LINE (F+-FNI(F))-{F+DF,-FNI(F+DF)) : NEXT F

180 NEXT I

190 END

(a) I-f #t

10 REM R6-PROG2 »
20 FE=2000 : DF=2 : PI=3,1416 : L=.05 : RL=38.5 : C=.000001
30 DEF FNPHI(F)=~ATN((2#PI®F#L-1/(2«PI#F%C))/(R+RL))

40 DEF FNF0=1/(2#PI#SQR(L*C))

50 SCREEN 2,0 : CONSOLE :.0.0

60 WINDOW (0,-PI/2)-(FE:P1/2).

70 VIEW (40,0)-(639.,399)

80 LINE (0.0)-(FE.0)

90 LINE (0,-PI/2)~{0,P1/2)

100 FOR J=-PI/2 TO PI/2 STEP P1/6

110 LINE (0,J)~(FE»J)»s»&HT111 1 NEXT J

120 FOR Jx0 TO FE STEP FE/10

130 LINE (J2=P1/2)-(JsPI/2)1+,&H1111 1 NEXT J

140 LINE (FNFO»-PI/2)-(FNFOsPI/2)s4++&HFOFOD

150 FOR I=1 TO 3 : READ R : DATA $0.:100,200

160 FOR F=DF TO FE STEP DF :

170 LINE (F,~FNPHI(F))-{F+DF,~FNPHI(F+DF)) : NEXT F

180 NEXT 1

190 END

(b) ¢ —f Kotk

K3 RLCHEFIFREFOD I, ¢ —f Ktk
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FRIESGSHFR HRLE $325 (1996)

10 REM R6-PROG3I

20 FE=2000 : DF=2 : PI=3.1416 : L=.05 : RL=38.5 : €=.000001

30 DEF FNZX(F)=RL/((1-4#PI"2wF 2uLuC) "2+ (2#PInFuCHRL)"2)

40 DEF FNZY(F)=2#PI#Fu(L%(1-4#PI " 24F " 24L#C)~CHRL"2)/((1~4#PI " 20F "26L#C) "2+ (2%PI%

F#Cw#RL) "2)

50 SCREEN 2:0 : CONSOLE ,»0,0

60 WINDOW (~400,-800)-(1800,1000)

70 VIEW (151,0)-(639,399)

80 LINE (-400,0)~-(1800:0)

90 LINE (0,-800)-(0,1000)

100 FOR J=-800 TO 1000 STEP 200

110 LINE (-400,J)-(1800+J)+5,&H1111 1 NEXT J
120 FOR J=-400 TO 1800 STEP 200

130 LINE (J,-800)-(J,1000),5,,&H1111 : NEXT J
140 FOR F=0 TO fE STEP DF

150 LINE (FNZX(F)s=FNZY(F))=(FNZX(F+DF)s-FNZY(F+DF)}

510 LCHMHIREBD f 24t
BOZORY b IVEEEZy

i NEXT F —Z R AR B 7DD

160 'FOR I=1 TO 7 : READ F : DATA 0,600,750,786,850,1000,2000

170 FOR I=1 TO 8 : READ F : DATA 0,400,600,650,701,750,800,2000

Tarsh

180 'FOR I=1 TO 7 : READ F : DATA 0,500,600,638,680,800,2000

190 CIRCLE (FNZX(F)s~-FNZY(F)),»12 : NEXT I
200 END

EL. (29)(B)(32)REAVB L. IR BZIEIK
RKOLIIRD, C. BHAEE/LS B &EDIZORY
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I= ———— " =7,+jZ, (33)
1-j@(1—h)
7o R:(1+Q% @0
1+ 1-h)?
R.QU+@H)(U-h)
Zy= 5
> 1+Q*(1~h)? 35
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Computer Simulation of Characteristics as Regulator in Multivariable Control System
Takashi KURIMOTO

As one of the multivariable control system, the control system of inverted pendulum is taken
up. At first the analysis of the controlled object is performed using the model of it. Then the
state feedback control system is constructed by the pole assignment method. When some
characteristics are drawn optionally by very short program of computer, it is very useful. In
this paper methods to draw the response as a regulator and the concrete operation of base and
pendulum briefly by N88-BASIC are described.
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Clickh, BRFELECHILIES 2AN L HNDE
ERHERRENLE, BB, LT TRBEE r(t)—>r, 6(t)
-0, ult)~u+lTEI,

2.2 HEHROETIME

2.2.1 BEIEFICHATIAHHFER

HIEERS R & 18 B ENIIRFETFNVER 2 1R S DO
URFETNVOEHE, GEICT 5EH LIRTFICET
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dt?
d:o dé
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&1 &13FA—5ORHEBE

n34-9 BOfr # B ¥ OE
M kg BEASHHEE 5,01
k NV | BE/WIZEHREH 30.9
¢ kg/sec gim%{ﬁﬁﬂﬁg = 24.5
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fziiL
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10 REM R7-PROG1

20 FOR T=1 TO & : FOR J=1 TO & : A(I,J)=0 : NEXT J : NEXT I
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40 TESB : DT=.02 : He2

50 FOR 1=1 TO 4 : X(I)=0 : NEXT I : X(2)=.2

60 SCREEN 2,0 : CONSOLE 1,050

70 WINDOW (0+-.5)=(TE,.S)

80 VIEW (40.0)-(639,399)

90 LINE (0:0)-(TE»0)
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110 FOR J=-.5 TO .S STEP .1
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10 REM R7-PROG2

20 FOR I=1 TO 4 : FOR J=1 TO & : A(I»J)=0 : NEXT J :

20 A(193)=1 : A(2,4)=1 : A(3,1)=.772 : A(3:2)=15.5

40 TE=8 : DT=.02 : L=.115 : N=O

S0 FOR 1=1 TO 4 : X(I)=0 : NEXT I : X(2)%.2 : X00(2)=.2

60 DEF FNH{T)=X(1)+2uL#SIN(X{2))
70 DEF FNV(T)=2#L%COS(X(2))

80 SCREEN 2,0 : CONSOLE ,,0,0
90 WINDOW (-.65-.3)-(.6+.5)

100 VIEW (40,0)-(639,399)
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NEXT 1
: A(3:3)=.92 : A(3:4)=2,03 :
Al4s1)==2.57 1 Al4r2)==19 : A(4,3)=-3.1 : A(4s4)=-6.92

110 LINE (~.6:0)=(.6+0)s+&HT111 + LINE (-.65.4)-(.65.4)5,,&H1111

120 LINE (0,-.3)-(05.5)s5,&H1111

130 FOR J=-.6 TO .6 STEP .1 : LINE (J50)-(Js.01)
140 FOR J=-.3 TO .5 STEP .1 : LINE (-.01,J)=(0+J) :
150 FOR T=0 TO TE STEP OT

160 FOR I=1 TO 4 : XO(I)=X(I) : NEXT I

170 FOR I=1 TO 4 : GOSUB #D : K1(I}=K(I)

180 X{I)eXD(I)+KI1(I)#1/24DT : NEXT I

190 FOR I=1 TO 4 : GOSUB =D : K2(I)=K(I)

200 X(I)=XO(I)+K2(I)w1/2#DT : NEXT I

210 FOR I=1 TO 4 : GOSUB #D : K3(I)=K(I)

220 X(I)=X0(I)+K3(I)#DT : NEXT I
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310 END

320 «D
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340 RETURN
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Performance of the Mean Field Learning Algorithm for Boltzmann Machines 1
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Analysis of Computational Complexities of Pattern Parallel
Fault Simulation on Content Addressable Memory Processor

Tadashi SEKO

In this paper, we analyse computational complexities of parallel fault simulations on content address-
able memory processor. First, a formal model of content addressable memory processor is introduced.
Then, we describe algorithms of parallel fault simulation on it. Finally, it is shown that computational
complexity of pattern parallel fault simulation is O(n).
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HROHNEEZTET 5.

Step3: BEEEIZOWT, RD(1)~(3)%IFicE
19 5.

(1) oS LT, EEERREETRIST
BIEBROEEEEML 5.

(2) HrEEBOHHETET 3.

(3) IEE[EEK & WERRE O HHESE BT
3. b UENRL 2 RERBRNEET
hid, ZoHBIIRHEIETH 3 & ¥
Wrd 3.

2] #i1 &EEH, K2OEKEICOVWTELS. -
T, ESHOEEIR, (x,%:,%,%,8h05,kf, &7
3. 4, RO BESROBIERE (x./0,x:/1,%,
/0,x,/1,8/0,h/0,i/1,j/1,k/1£/0} (=12 L, x:/0(1)
RIESBxID0(1)OfERIEARTIEELS. EHLE
%0 /0,%s /1,%5 /0,4 /1,8/0,R/0,i/1,j /11,k/1,f/0% Fh %
Nffe, o frolERT. GEROGSEOHIC, BEE
5% 2 EHTHENT 5. WEES 0 OFBREFEREEIC
BLTWS, EEgIcHlE f 2 RELBE%E, BKES
SiDTIEGE | 5.

X4 (a)icHEERROPIHAKELRT. FARTRALN
ESHRITT R bXF — 2 (21,200, %,%0) = (1,1,0,0) & 5E
BAATREERTRE. K4 (b )ICIdmEETIRE 3 2
V—v a vOERERYT. EEREOHAZ 1 THD,
B f, R RE L E SOHAEO LR >TVBHDT
FRAMF— LTk, fOEEHIRIMTE 3T &0
3. R4e(b)xb, BRI FRAI NI -V
(1,1,0,0)ic & » THEE S, . fs . fs .fs OBEAMRETE B
ENRDB.
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faultno. x1 x2x3 x4 g h i j k f

ol0 0 0 0|1 1 0 0
if]o 0 0o 1|1 1 0 0
200 0 1 0|1 1 0 0
500 01 1{1 1 0 0
mlo 1 o001 1 00
fs]0 1 o111 0 0
fs]0O 1 1 0|1 1 0 0
70 1 1 1|1 1 00
fgl1 0 0 0f1 1 0 O
fol1 0 0 1./]1 1 0 0
fol]1 0 1 0/1 1 00
(a) #HIREE

faultno. x1 x2x3 x4 g h i j k f
f0 0 00[1 1 0 0|1 I 1 0 1 1
fifo 0 01{0 1 0 0{1 1 1 1 1 0
200 0 10/1 1 0 01 1 1011
00 0 1 1{1 1001 11011
O 1 001 1 0 1|1 110 0 1
fs{o 1 0 1f{1 1 0 0[O0 0 0 1 10
fslO 1 10{1 1 0 0|1 01 11 0
{0 1 1 1|1 1 0 01 1 1 01 1
s} 1 0 0 0f1 1 0 0|1 1 1 1 1 0
ol 1 0 0 1|1 1 0 0f1 1 100 1
fof1 0 1 0/l1 1 0 0}j1 1 1 0 1 1

(b)) BARIRAE
K4 HBEEFIOKESIL—vay

4. BRFHEEOSN

4.1 R

ERGEEEROWITISES I sV —va VICET S
BT REE M 5720, #O0DILSEHAT 3.
VIalb—va ORI L HRERED Y~ FEn,
BEOKRIMEM, FAMNY—~ OREELET S,
Y= WFT T XL, RU, BEEFHTVTY XA
2@ LIBE0Y — FOFEERIEEZNEN, Np,
Nr& L, ETHRI%E Tp, TrEd 5.

B, RIRLIES I EREOREET VA HoD
YA XEx(Ey M) Xy(EE)ET 5. UToaricsn
Tid, HEEGEBOY A ZFFEFCKEVWHD EET 3.
THbE, BR7 VA BIERBICEEN3TRTOE
SHREIELLTRATESZ LD LTS, &L, IXT
DF A FRF — U RTRTOHENGCIET LA BRI
HTEBH0ET3 (0FED, y> 1, o, y>m+
D.

ZRTEBFEMNFR LR $325 (1996)

4.2 TR
¥ — FOFHEEEICOWVWT, ROWEL, 2280577
5.

HE1: RNy T ATY) XLICEBHEY S A
L— a3 vOIBRE, ¥— b OFFEBEIE Npidik
RTtEZoh 3.

Np = an (1)

2T, a=1+k th ++EkmTHY, &
R(1<i<m)iZiBHOWERICFEML /-
Y- bOEISTH 3.

W2 HEEFTLITY LI SUFIEES I o
L—va vOFE, ¥— O MEIE Nk
ATEZAoh3.

Nr =1in (2)

iz, FROBELDEFIRE I 2 V—va VIKE
+ 2 ETRRNICEEd 3 EEAEIRT R 5.

FE1: NS UWFITLTY XLICKBHEBEY I 2
V—va v OBE, ETHEE Tk, KXTH
Abhd, TIT, ciid¥ — b OFHERREOE
BHET B,

Tp = Cpr (3)
= c1an
< cin(m+1)

T2 HEIHTALITVILCLEZEES I -
v a vDBE, EITER TrikTtEsioh
5. ZCITcild¥— FOFmROEEE L,
c: 13 EDHE A (Algorithm FPD Step3® (1)
D) ICET ARMOFEET 5.

Tf = ciNi+ceam (4)
= cilntc.m (5)

EHE1, 2&LDRO%K1, 2HEHNB.

F1: RNy—vBFFTATY AL EHREY I 2
V= a YEITRIBEOHERMIL To=00m)
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Th3.
R2: HWEEFIZFANTY)ZLICIEHES I 2L —
Y a VAT BEOHBERMR T=0n)TH
A,

WhW s AREEEDHE, EREAO S — FFHEEILT
KEITT 5L &, WIENRBICEDT S, COLH
HE%E S OEROBEICIFEYFI T NI XLLD b
N = UFITNTY XLDFRERTH B LEDNS.

£3: n=2'-1BO2ANIHEHY— 0oL 5
KREFHFIZOWTER S, HEORKE m=
22 1), FRIRF—-vOBRKEL=
2V F3, ZoL&, - MREER N, N
Bk THEA DN 5,

N» = O(n-2%)
Nr = O(n+2%")

ZO%3 &, Ty~ MEREETT AL X,
T O B HFIE LMK T 2 HEE ORI OBEICIE,
XY — AFT VT Y XL HAEREET 7 LT Y XA
PEFNC B ETFRENAS.

5 ®hYIC

ARI TR, EEREEBVR 2 >OLFIKEES I 2
V=2 a VO BRI DVWTERETE . £
DORERYT — i LT3y — RO HERRH
On)THBZE%ERLI., SROFBEMELT, NV F
< — 7 B8 AW THREIETE & ¥ 5 — ARk Bk
TR T EENBET OIS,

EE3Hk

{11 M.Abramovici, M.A.Breuer and A.D.Fried-
man, Digital Systems Testing and Testable De-
sign, Computer Science Press (1990).

2] M.A.Breuer and A.D.Friedman, Diagnosis &
Reliable Design of Digital Systems, Conputer
Science Press (1976).

[3] E.W.Thompson and S.A.Szygenda, “Digital
Logic Simulation in a Time-based, Table-

driven Environment: Part 2. Parallel Fault

(4]

(5]

(6]
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LW, R, ZE, Bh,HEEx T Y B o
Y FMPPETOHREBYI2V—va v BF
BHECFRHER Y X7 LR LERCP-
SY90-94 (1991).
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Simulation Algorithm Using a Content Ad-
dressable Memory”, IEICE Trans. on Funda-
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Effects of a Preceding Bubble on Formation of Bubble through a Single Nozzle

Kaori ABE and Mikio KAWAGOE

A bubble formation model was proposed to evaluate effects of a preceding bubble on a following
bubble growing at top of a nozzle immersed in water. The effects of preceding bubble were taken into ac-
count through a wake formed behind the preceding bubble. Calculations on bubble formation were car-

ried out for three cases. Frequency of bubble formation and bubble size were measured by light at-

tenuation method. Rising velocity of bubbles was obtained by analyzing video tape. Comparing the bub-
ble sizes calculated from the model with the ones observed, we found that the preceding bubble affects

formation of the following bubble but no coalescence occur.

&

i

B—) ZVH S 0K[ERICEL TR, ERMLEL
DOHAENRRZEINTHED ., FETRIREETLY Y O
EORBEOBHELFIALAYIab—va vEFLHIR
BINTW3, LML, TOLHIBEERYI aL—
Yavid. BEOIVE -4 —ARBVTHIEEICEL
HEMALEL T 0. BECBVTH, BEXI
BRI BN, REEBESCICETE 2MRLBREEFV
DRV ST, [IBERICRIZT A RARRP KA
EOHEVRIFINTVE, B2DOEFANREINT
VBN, BEALEDEFMZ AVMOERLTHWAE
—DOKIROMEH LEKEERETNTH B, EBD
SURARICB VT, EIRERL T, VERRLTE
BLTOLWARTSTIROMENH D, LhL, TOXHE
ETRIBOHBLER L LSIBERETVIIE LA LR
Hlzoliwn,

ARAETIR. HEOMELBREEFVITETIIBDORK
BEZRLIETAVEZRL, RTRROERBEREICK
BRI O>VLWTERL, BEYIab—vavickd
KRR ERD, EifllE & HBRRET L 7.

dp

Fy Fp Fp Fpy Fy Fq Fj

G

Fig.1 Bubble formation model

Fig.2 Schematic view of model considering
the influence of preceding bubble
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SAERRET IV

ARETHVWEEFLEFig. LITRLE. BLEE
TV 2BEBEREETALTHD . [RICB HEEhE
DEREITR LU 2. SHBEBPO AT RFRIZ—E T, itk
BBIEL TV B LRE LT, Sz, / D50
HZAOWAEIZ X DIENT 3,

Fig. 2 RETKEORELFMTIETNVERLT
W3, [iarihE RT3 L&, [IROFRICRIE
BN, CORBTRICEHELTERT 5, JOKEOD
HFRIEHRIN BB ERF(wake) 2V, wakeDFHE
REBERPHNREIC & > TR BN, BESROBE
&. wakeDEREV ZIRRTRINB Y,

V. = _16— Vs (1)
EITKROBRKIRCRITTHEIwake2 N L TRIT
Ahs, SITIRABEEDID., wakeDhIZHIETIR
BA->BECETRRORENEN L LEL D,
wakeDESIEZBEEIKD B I EIZTRETIRD B, #H
MIHELZET S, EROKIEBEROHEREEZRT S L
FLETOMFIRSETREVWEELNBZOT, 22
TREFBE/LD I Dwake DR EETMOEENTIIRE L
B UMK TEM L TwakeDE S HE RO SKD 2,

1
H=(VL+-E‘Vo/xnd;/m)=23%da (2)

TR DO wakellBON 3 BBETIRORHOK KA,
3. wakeZ M TEM L IBE. M#ENEOTEHREE
LTIRATRYE S,

H— {(Y'—(Y+ds))

A, = H (3)

IIT. YBLUY REREFN ) ZIVEEI S DET
KBk UEESEOTIMIETH 3 (Fig. 2 8R), 1=
1L, BEKIENETREDOWakeFIZE2TA->TL
F o BEIIZA RTEOWEEE LTRANTET,
P 4 B

RITRIROEETRICRIZTTHF AT A BT
fid 5. BEKBIRETTEADOWake P EERE us T LR
LTWwaEThiL, FudkATEES,

OLUDZ

F. = CdAP(
2

) (8)

IT. uolRETRBLERTIRO LREEOETE
Aoh3,
ERPOFTHIOVTOADHHEWR., RATHE
5,

Fo+Fe+FutF, =F+F.+F, (6)

CIT Fold /J ANIEBIIBENZEP .~ Pick3E
HEDH. FodMALT RO OEEHR, F.ld/ i
BIFRERAMENCEIEZTHREON. FdKRIH R
7 (FTAEZX), FJuac@<BEAITtHdd, 2hEh
RATEALoN 3,

T

Fp=—4—dn’(pc_pt) (7)
/4

Fb=Tdsa(Do—DL) (8)
V4

Fuo= _4‘ du?pewe? 9)

F. =7ndxo (10)

ow?
Fq = '—4— ds?*Cq 9 (11)
Fi=(pe + —— o) —— dy* =% (12)
i (o] 16 oL 5 B dt

HEHERX(6)ZMERD T3 I itk ERPOTE
O LFRFEEWERD I,
—H. S AV ONHL BOKI EFRE usldik
ATHRE S,
dus

m m =Fs+—Fq4 (13)

ZIZT. Fold ERPOTIRICEZEA. FoddHiAH m
BRI Ewake DA BERETH Y. / VBB O
FRERUHTEEE Ve, AslT5&. 2hEhkATE
Zoh3,

Fo =(0L—pc)Vng (14)
oLus’

Faq :CaAn( 2L 2 )] (15)

m= ,OGVB"‘,OLVL (16)

EITKAOHELERT 25461, EEHEXG)R
KHEVWTF.=0&Thidi\, HEIZRD I DD —
ROV TIT 272,

(r—21) ITRROLENL BVHE(F.=0)
(r—22) RIKHEOHEBEZET I, £TRRE
BRSNS EM L ThRREABET, LREEIIEE
DOFHEEOFEEIZIL S & LGS

(r—=3) EfFiasBeiarE L 2 & 2123 2
HoGERBESHL T HoKEIc 3184



B ) XU b O SR I S T W 63

EREBEKUASE

B W 72 3813 IF 5T I T (100 X 100mm) % 3 5 & X
280mm®DERT 7 Y LBIERIOAETH D, EEDOH
NS/ ANEHZB L1z, 7 VAR 6 mm, FLE 1 mD
WS AEER VI, J XNVOREEIRSBmT, ) XIVENHR
HIEED 5 48mD B X I B L I ICHBE L 12,

SUBDERBEXRAIEST 3 10, Eahicx L TEEX
OGBSI & ZHBERE LIz, HFICEANY T A
—RA V=P - ZHBICR T+ PSRRI —%
AWwlz, #RARER., BBRA A VKkTHE, HARE
120.14~5.0cm® /s TE L X &1,

V—H—D¥EEIZ ) ANVLOE I, AL iIcEy b
Ufeo HERRL 7o SUaALEE AV 5 & L — ¥ — R EHEL
LTEBNEBENREIT S, COBBLEREOELE:
7+ b FSUURS—-THIEL, KIREBSEE IS
LIz UV ZEENBONBZDT. SV AEIL KLt
FRAREE | &skD T, SUIBE V3N ZRBG & EBSE
{0 oRATRD Sh B,

2 =G/f an

SURE d s 13K EHRE L RE L THEH LT,
FRICETA A XA I TRIREGRIEEHBE L. a0
EREELTENERIC LR T IEMRZ 2RO, E
FAAASD 1 a<H] D) OERIZ1/30sTH D T,
1| axBOKaOEMOZE(LAZEMEL T, LR
BEusZus=30AZMoHEM LT,

ERERR U

KERICK kDI ) ZNVEEREZEOTIROER ds. K&
ULREE usZHVTRAL DIERLHREC 2R,
Fig.3‘CC@%%%CaﬂRe(=dBUBDl/ﬂl)@'j
oy FTRLULE

T
( T de*)(oL—06)8
Cd =

/4 \ oLus?
(“—‘4 ds®)( 5 )
4 L G ds
- — (AP BT, (18)
»3 O Us

Fig. 3556, AEBRHHENTIZC=0.760—E &L BX
TIENTERL, ROARICKB L, ZOHEED
Reynolds¥(Ti2C4=1.5~20TH 3?2, AEBERIZ

Cq [-]

% ©° o
[e) e ] o
o]
0 L A i N
500 1000 1500 2000
Re [-]

Fig.3 Plots of Ca against Re

30 e T s

20 o o o o] o
E [+]
g B i
N

10} 8

- n
e L 1 1 i
0 1 2 3 4 5
G (10 %m3ss)

Fig.4 Plots of Zc versus G

dg [mm]

————— | calculated for casel
--------- . calculated for case2
1F —_———- . calculated for case3 ]
. observed

I " ! o Lo " | "
0 1 2 3 4 5
G {em¥/s)

Fig.5 Relation between dj and G

HEROEROKL/2IC -~ T2, EFABRICXEE/ X
VB OKHISIBIREAR > TWB, ROHET
AlEshCadEBERFOTIROC. THD, B L
BEhoKUEIREES IR, MEEHS 3 Wi+ / 255
REL TS, REBRERENRERD C.DHL/21278 -7
D3, ZOKROEROBVIZEZHDEEZ NS,
J ZVEERFEOTIAR. BYIEEEIC ERT A, &
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HEIIET B EKRFEHEDRERDEKREL LD, &
BickR LB, Fig.4ic, KENEEICLERT
HRAEMRZ 2N AKEGIH LTS Oy MLt Z.
DOFEE I8 TH » e, EFLOBERFHIZZOR
TETELIG

EBRNSRDCERVT, BIEDOEFAD 3 &~
AR DWTHIEH B AT 12, Fig. 5B o5Ntzds
Xt G DOBIRER LTz, EA AFHR(< 1 em® /s) 8K TS
br—2 3 OFBEMNMD 2 5y~ 2R0FE LD HRKELR
D, KNEERPITIIDOSGHEINELID S B I EERLT
W3, BH 2FHE(1 ~2.5cm? /s) Tl 3 r— ZADE
RERZRBE-HLTED. ETREOEER/ DIV, &
A AFBI(>2.5cm? /s) TiE 3 ¥ — ADEEBEDEN
ARELIEY, EITTIEOLENESBENTVS Z L0
nB,

BARKER(G < 1m®/s)DFMHEATIE, HEBRICHFOT
HAFBRE—FBIROENELL . FARB—EDE
HEDSERAL L TOIEM - o7z, ERUEDIE S A EHEE &
DHREL 2T, HRABKENKELNRD (G > 2
e /s) &, EHIEIZr — X 2 DHBRECEDL—K
T3, - T\ AEROBE. ETXEOHERHZ b
DO, FTIBOEERBEI -TWELHDEEZL SN B,
EFABRREICL > THRROSHEIBRRINEI -T2,

i

]

FTTEOBEERL 18—/ Xh b DTIHER
EFLEREL. EfTREOBREIIGCRETHEICD
WTRA L. EFVETHOBR & RANEZ LB L 7248
B, £ITVEORBIRIS 20, JIAOAKREI SEL
LEZNBEOET VA BENRAELZ DL —&T
R A3 3 AL

Nomenclature

A s=crosssectional area of bubble {m?]
A, =shaded area by the wake of

preceding bubble {m?]
C «=drag coefficient [—]
d s =bubble diameter [m]
d » =inner diameter of nozzle [m]

» =buoyancy force [N]
F ¢s=drag force [N]
F i =inertia force [N]

F n=force due to momentum of entering gas [N]
F ,=force due to pressure difference (N]
F . =force due to surface tention [N]

F w=upward force exerted from a

preceding bubble [N]
g =gavitational acceleration [m/s?]
H =length of wake (m]

p ¢ =pressure in bubble at the top of nozzle [Pa]
p .=pressure in liquid at the top of nozzle [Pa]

Re=Reynolds number [-]
u s =bubble rising velocity after detachment

from the nozzle [m/s]
u p=velocity of bubble in the wake [m/s]
Vis=bubble volume [m?®]

V.=liquid volume accompanied by a bubble [m?]
G =volumetic gas flow rate through nozzle [m?®/s]
w =velocity of bubble growing at nozzle (m/s]
W =gas velocity through nozzle [m/s]

Y =position of bubble center from the top

of nozzle [m]
Z .=critical height [m]
0 .=density of liquid phase [kg/m?® ]
0 ¢ =density of gas phase [kg/m? ]
o =surface tention [N/m]

Literatures
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cent liquids”, AIChE. Journal, 40, 1418-1421
(1994)

3 ) Terasaka,K. and H.Tsuge: “Bubble formation
under constant - flow conditions”, Chem. Eng.
Sci., 48, 3417 - 3422 (1993)

4) TsugeH.,D.Yooand K.Terasaka: “Simulation
of the bubble formation in bubi)le column under
high pressure conditions”, Chemical Engi-
neering, 40, 941 - 945 (1995)
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On the Completeness with Kripke Frames for Fuzzy Algebras
Kenichi ARAGANE

L.A.Zadeh Itk DBEA SN/ T 7 VA HE ([8]) KBTI REAEEHMBILREENT » VI RY
([1]) THY, Kleenealgebra & bFHIN TS, O EFEAICEEN, G.Gentzen OX (¥ —5 Y )
W BHRBER GFAREZ S ([T]). [1] TRT v VA REDZELU A IBERFEE 26 > TREW T HEk
THEALED, TRV TrEFNEME->T GFA DELMEIEHT 3.

EIAT L (2HEL, L ORDNELLENONRIEE (BES) % PAL) &T5LEE, <PL);;N,U>
DDOHRDEAREEESHKE WS, G.Birkhoff & M.H.Stone DHERDEREFEE ([2]) itkB &,

WL BDEEREEIT < L 332K KEHERTHS
SCTR, LE77VAMREETE. G (L) 2 L ODETANI—2ENOBEEEEL B QL) %
L) DMPELELENSUIEELTS. COLEXLONEROXRBFEBLFEKICLT, L & PE L)
wiEdhAEng ([5]). ¥, (L) ORNEATHERRCBLTHALLLOLENGREEE%
C(§'@) &5, Cokx [6] OFE ([31,[4]) K&V, L i3 C(§'Q) EHAzhs. TR,
T VARBOI VI r o V—LEEZXT, 77 VARBIODVWTOIOREOREER%MAAT 3. 36T, %
hEE-T7 7 VA RIERIEL GFA OLMAIHT 3.

1. 2754880007570 —4
ROFERHIX [1) OFH2 LEETH 5.

[E&1] (77 VA1 REOES)
L OFEEOT x, v, z KHLT, ROFZHENEDII-EX, REE L=<L;A,V,’, 0,1> %27 7 VA4 ¥ (Kleene
algebra ERIL) &5,

<L;A,V,0,1> | bounded distributive lattice Th 3
x<y = y'<x

x"=x

xAx' <yVy'

(EE] RICBOLTRD 2 EHEILD.

x<y = 'Sx’ x<y'=>y<x’
: Y - - ”_y y
x'=x x' <x
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(FEEA] = :x<y’ ¢35 y=y"<x!
e :1x'<x’" Do x<x! £oT x"=x. £l x<y=y" £TBL y ' <x!

Ihhoid, RECR L 2Z0BKELFALES L TRTILICT 3.

(B#&2] (2 VT r7Vv—LOEH)
ROZWERIT K=<K;<,*,1> 27 7 VARBO IV T rov—LEWS,
(LK BREST, K#0THD, < 3 K LO¥IFTH 5.
(2) *»iZ K E® unary operation TIROFH%ET-T.
(i)x**=x
(i) x<y*=>y<a*
(3) L & K E O binary relation TIROEH %7,
(i)xly=yLx*
(ii)xlx, yly=xly

(FE] K BX7UTr71—LDEE, RO EDED L.
(1) L% symmetric Th 5.
(2)xL x*
B)xly, y<z=x1lz
(4) [xLlx, yly=xly]le=[y<x*'=>(x<x" E7iF y<y*)]
(GEEA] (1): yLx &£35&E x<y* &V y<x*. &»T xLy.
(2): x*<x* o xLx*. TDEE VxIy(xLly) DD IO,
3): xlz D y<z £F5L y<z<x* o xLy.
(4): [(xix and yly)=>xlyle> [xLy=(xLx or yLly)l<[y<x*=(x<x* or y<y")l.

Chhold, 77914882V TFr 7 Vv—LE2BI I VT y I V—LERY, 7YTr7Vv—L K 2Z06%E6L
FUiES K TRI & 5.

[E#3] (L & regular & closed DERH)
K %2297 7U0—LEL, ACK 938 %, ROKIICERT 5.
(1) At={ xEK|xly forany yEA}
(2)ALLl=A BFEhir>L: %, A & regular THB LW,
B)FED x, yEK XL T x€A, x<y = yEA DHDIUDEE, A & closed THBEWVS.

(FE&] K X2 Y T5TIVv—LALT, AL BSK D&%, ROZENKRDILD.
(1)AcAatL
(2)ASB = BlicAl
(3)A_L_L_L=AJ_
4) 01=K, Kt=10
[(EBA] (1):x€EA &9 5. FED yeAL IoWVWT AL OEHELS yix THY, xLly o x=ALL ko
T AcALL,
(2): ACB &L, x€BL L9453, FED yEA IT2WT yEB b xly THY x€ALl, L->T BLcAL,
3): (1)&2)&h ALLlcAl Fh)kh AtcAlll ko7 ALLl=AL
(4): 1=K 38HSHOTH 3. xly forany yEK %ifit:d x(€EK) DELELIETEE xLx* 13D, FE2OD
TOEXEEDQ2)ICFETS. £->T KL=140.
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[Lemma 1] K 22 Y7 7 V—LE&L, ABAI(ENCK &5, TD&E, ROIENRDHILD.
A,B,Ai (iel) #% closed THBH oI AL,ANB,AUB ﬂA;, UAL 133tz closed Th 3.
[F8H] AL & closed ThHB & :x€ALl, x<y ¢T3, E%(D zEA WKHLT xtz &9 z1lx, x<y 2
5 z21ly. £-T ycAl, HZERNSHONHTH S,

(Lemma 2] K #7 Y75 I7b—LEL, ABSK &3, JOLEE, ROIENHKDID.
A,B % closed THBH 5T AUB=ALNBL)L
(GFBA] x€AUB &3¢ %, 8D ysALNBL t2WT xly TH5HH5, x=(ALNBL)L 1ckbh AUB
c(ALNBLYL, iz xe(ALNBL)L t45. FED 2€ALNBL IS} LT x1z 1 2L x*. TDEX x*2AL
NBL TH3. BEELIE, L x*€EALNBL 295L x* Lx* E->TFET 205, x*€AL OFE. x* L u
for some uEA., ulx**=x "5 x€A TH3. x*¢BL OFPALEMEIZLT x€B. £X~>T x€AUB,
Wiz (ALNBL)LcAUB.

[Lemma 3] K 27 Y75 7L —L&L, C®={SSK| Sit closed TH% } £95. COLE, <C®;N,U,
1> I complete X7 7 VA RETH 3.

(fFBA] Lemma 155 <QE);N,U> IE complete WAEKTH S, S 013 0 THY, BRATIR K
Th3, A BECRK) ¢£93. EBIOTOEED (2) > ASB=>BLc AL HHbi>. ¥/, Lemma2 i
All=A Do,
wiz, ANALSBUB! %#/Rd. Lemma 205 BUBL=BLinNBLL)Li=(BLinB)L THH, ANALtc(BLNB)L
2REE IV, xEANAL EF3E x1x. HFED yeBINB KOWT yly THY, 2V I L—LOEENS
xly. £-T x€BLnB)L,

2. 77 VA RBOERRTE

(E# 4] (filter DFER)
L 2%&EL, L2F#0 L35, ROFZH%iIT F %2 L O filter &1V5.
(1)aEF, as<b=>bEF
(2)a,bEF=>aAbEF

(A&] F A filter THBIEE, RO (i),>1) BEWKEHETH 3.
(i)a,bEF = aAb,aVbEF
(ii)a,bEF <> aANbEF

[E# 5] (properfilter & primefilter & L OFEH)
(1) FSL %i#%1-9 L O filter F % proper filter &V,
(2) ROZM%i%1-F properfilter F % prime filter &1V,
aVbEF <> (a€F %7213 bEF)
B) W) & W) EROLDICERT 5.
| FL={F|F ¥ L ® properfilter}, F' U ={F|F i L ® prime filter}

(4) §@) kD binaryrelation 1 %ROLHICEHT 3. F,GeFL) D& %,

F1G < (a€F »D a'EG forsome a€L)

FE] L X779/ REDEE L 13 symmetric T 3.
(3f8H] F1G &35 a(=a")EF D a’EG forsome a€EL & GLF.
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(Lemma 4] L 298K &EL, L3a# 0 &35, J0EX aeFeF*L) %icd F NEET 3.

[3EBA) L :59EHREL, L3a+#0 &35, [a)={ xEL|a<x } i3 properfilter TH%. I'={ FEFL)
las F}&d5E [a)sT o =0, I' OFED chain F,CF, S+ CFS (EITVYFRET) 20T,
,-LsstF"EF THENS Zorn OFMEICEY T OKxT P(ET) BEET S, 20EE P X L @ primefilter T

»b5BIEERT.
i)L P % primefilter T\t 4 2&, xVyeP D x&P D y&P %9 x,y(€L) BWEETS. £ZT

= {u€EL |pAx<u for some pEP}, Py={ UEL |pAy<u for some pEP} &< &, P & Py i3 L
O filter TH3. PU{x}CP:, PU{y}CSP, OGN THB. 2T P.GL &33& P. |3 properfilter T Px
€T &730 P OBAMENS PU{x} =P,=P L1733, x&P KFET S0 5 P:=L TH3. EHICLT Py=L T
HB, IDELEX yeP: 6 p, Ax<y forsome p, EP. I xEPy N5 p, Ay<x forsome p,EP. §5&

P2, Ap) AN (xVy)=(p, Ap: Ax)V Qi Ap: A< (s AY)V (o A)<xV (o Ax)=x DD xEP LIDFIET 5.
&-»T PEF ).

[Lemma 5] L 253EHE&E TS, a€L &L, a@Fe§L) T3, CDEX, a®G Mo FESGe FH(L) %ifzd
G BFET 5.

(EFFH] L 25EEEL, a2 F,eFA) ¢T3, T'={FeFL) | F, SF 2> agF) £ & F, €T b
r<g. I' OfFEED chain F,SF;S-CF; S (i€ [ TVFET) 120\, UF,EI‘ THB3MS Zorn O
kb T oK GIET)WEET S, 2O G A L © prime filter THdZ &%H‘T b L G &% prime filter
THWETBE, xVyEG HD x&G 2 y&G %ithd v, y(EL)WELET S, 22T G={ uEL | prx<u
for some p€G ), Gy={uE€L |pAy<u forsome pEG} &L &, Gx & Gy i3 L O filter TH 3. GU{x}
CGx GU{y}SGy HALOTHS. x2G H5 GEGr EHIC GSGy. TDEE G=G:NGy, THB. HEKS
¥, GEG:NGy BELHITH B, HIZ uEGNGy DEE piAx<u D p:Ay<u forsomep,p:EG. (p1 A
)V (PiAY)<U THD, (iAZ)V(P2Ay)=(p1Vp2)AD:1VY)AD:VE)A(xVy)EG DD UEG. £>T G=
G=NGy DD, EHIT adGx T121E a@Gy DRV IO, BENES, L a€EG: DD a€G, THDET 3L a
EG LBDFETEMD. a¥G: DA, G:ET LKLY, G OBREICFET 5. a€Gy DFABFEMRICFET 5.
E-T GEF*L)TH 3.

[Lemma 6] L 27 7 VA RH&ET B, CDEE, <F*U)RGS, v L> EIUTrIVL—LTHS.
#tEL, FE§*(L) O& & F*={xEL|x’ ¢F} LT3,

((f#H] FEG*W) 0L & F*eF*L) THHIL%RY. 0=1'&€F &b 1€F* THh, 1=0'EF &b
0@F*. £-T L2F'# 0 HH0II-.
F*o3x<y D&%, L y'EF THBETHL y' <x’ kD x'€F &30 x€F* CFETI00 y' &F. £-T
yEF*, &/ x,y€EF* Ot E, bl xNy&F* ThHBL95E (xAy) =x'Vy €F TH5. F |3 primefilter T
HE3ND x'€F 121k y'€F L7130 x,yEF* KFETSHDT, xAyEF*. X»T F'efl). X5 xVyeF*
E33E (xVy)' =x'Ay' &F TH3. ZIT x&F* D y&F* THrLd5E x'EF i y'€F T x'A
y' EF LBV FETS. L-T x€F* 143 yEF* &0 F'e§ Q). F*={x€L |x’@F*'}={x€L|x"=
xEF} =F &0 F**=F WY IUD. RIT FEG*=GCSF* 2757¢. FSG* ¢L x€G &5, bL x'€F Kb
i x'€G* &0 x"=x2G EROFETEINS x'&F THD x€F*. £»T GSF*, ¥/ F1G=G1LF<ac
G D a’'EF for someaEL<=aEG D a&F* forsomeaEL<>GZF*. £->T FLG<=GZF* BEKHiIr.
RIC (FLF D GLG)=F1G %77F. FLF D GLG &43¢ a0 €Fforsomea€Ll D b,b’EG for
somebEL. F3aNa'<bVb'Hho bVb'EF. &1 (bVb') ' =b"'AbEG. X>T FLG.

[Theorem 7] (7 7 ¥4 REOEHER)
L%A277V94R88&EL, €=C(F'DL)={ScFW IS closed} £3%. B h: L—C %EED a€L I
HLT hl@)={FeF*' L) | aEF} LEHTE. ZOLE, h 377 VIREE L TODNORBERTHS. i
R(L) 1& € @ subalgebra THH, € i3 P(F(L))= {S|Sc F(L)} D subalgebra TH 3.
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[GFBA] Lemma 6 &0 <F*(L);S, *, L> B2V Ty 7L —ALTHS, £/ Lemma 3 £b <€;N,U,+
> X complete %7 7 VARETH 3. ®-TEC 3 B(F'(L)) D subalgebra ThH 5.
L31#0 &9 Lemma 4 > 1EF ThH% F(EF(L)) NEELT FWL)* 0 TH3.
h(@a)SFSGeEF*L) LT3& GE h(a) THEH) S h(a) i& closed THY, h(a)EE TH3. £ h(0)=0,
rO=F*(L) TH 3.
Wi h 1IN 1BRTHEIEERT. h(a)=h(b) £T5. a=0 OHE h(a)=0=h(b). TOEEHL b= 0
75 Lemma 4 &0 bEFEF* (L) %iled F NEAETEINS h(D)# 0 LBOFETS. X>T b=0 T a=b
DD AL,
a* 0 DFBE. L b&E{a) THBETSE Lemma 5 £D [a)SFP bforsome FEF*(L). a€EF X FEh(a)
=h(b) 5 bEF LBDFHETEOT bE [a) T ash BPRHIUD. FEEICLT b<a. £->T a=b MBEHID.
h(aVb) ={ FEG*(L) |avbeF} ={ FEF*(L) | acF} U{ FEF*(L) | bEF } =h(a)Uh(b).
h(aAb) ={ FEF*(L) | anbEF} ={ FEF* (L) | a€F} N { FEF*(L) | bEF } =h(a)Nh(d).
h(a’)=h{a)* ZRT. a=0 OEE h(a’)=hQ1) =F*L). ha)t=RO)Lt=0L=§*(L). £->T, TDL XX
h(a’)=h(a)Ll BEHID. £ Ta*0 &T3.
C:Feh(a’) ¢95¢L a’'€F. FED GEh(a) KDOWT a€G &0 GLF o, FLG THY, FER(a)t.
&-T h(a’)Sh(a)tl. .
2:FeF*(L) DEEXHE FEh(a')=>F&h(a)* %277, 2D a'&F £ 93L& FLH forsome HER(a
ALV, 22T IT'={GEF L) 1aEG »> FLG) &B{. bL Flla) TH2LT2&E bEF o b'E
[a) forsome bEL, a<b’ &V bZa’ THV, a’€EF LBOVFBETENS FLla) BPRHIUD. [@)ET &b T
#0. T OFED chain GiSG: & CGE (1€l T VGET) IL20T, ,LEJ,G‘EF TH3M5 Zorn OFRAIT
&b T 0K HET) WEETS. 0 H » primefilter THB I E%RT. bL H M prime filter TN
¢d 3¢ xVyeEH,xEHyeEH (1.3 x,y(€EL) XEET 5.
H.= {uE€L | pAx<uforsomepEH}, Hy= {uEL | pAy<uforsomepEH} &< & H: & Hy I3 filter TH
b, HU{x}SH: & HU{y} CHy, 3'%V3>. ZZTHL FLH: > FLH, THBL§5& b,,b,EF,b|EHx,
b:EH, forsome b,b:€EL ThY, p1Ax<bi, p.Ay<b: forsomep,,p.€EH. D& E H3p  Ap.A(xVy)=
(1 AP AX)V (D1 AP Ay) < (01 Ax)V (ps Ay)<biVbi=(biAb2) T&HA. biAbEF, (biAb.) €H &b F1L
H L3y HeET KFETS. £>T FLH: £12i3 FLHy, B>, FLH: DOFE, H OBKENS He=L
TH3. yeHy &V pAx<y %817 p(EH) B FEHETAH. TDLE H3pA(xVy)<y & yEH LD FET
5. FLHy OIFALERICFETS. £>T H i primefilter TH Y, HER(a) 2 FLH BHHILD. LlEiC
D RIBZL»5 C OFNDT 7 VARKELTCORBERTHSZ EMRENI. T 61T, h(a),h(b)ERL) D
L& h(a)Uh(b)=h(aVb)EA(L), h(a)Nh(b)=h(aAb)ER(L), h(a)t=h(a’)ERL) TH3ILH5 h(L)
i& € ® subalgebra TH 3.

3. BEMITONT

T 7 U4 KBRS 5 SEREARO & 5 1EHL, 7 U/BE (GFA) &3 7L, 0,1 SHEERET
3. RENOBERY| (FLHDOEDT) 2FVVTAXE I A, TKRY. &/, I (sequent) T—A #° GFA
CHEHAETHB LS, - T—A B

[E&6] (77 VA REBEOER)

GFA 357 = vOR (sequent) ICXBERMEFRTHD, ROBAEHBRAUNSTB.
[1] 558

B1) A—A (B2) 01— (B3) —1 (B4) A,mA—B,—B
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[2] #Em3RRY
(1) &I T 2 HERRA -
r—A ( ) r—A ( )
AT—0n 7 T—4,A v
AA T—A '—AAA
(e—) (—0)
A TT—A I'—AA
I' ,A,B,T'; —A ( ) I'—A,,AB A, ( )
e > —¢
FI,B,A,FZ —A F_"Al,B,A,Az
F1—>A1,A A,Fz——’Az
(cut)
Fl,rz_’"Al,Az
(2) HRIBHETICET 2HERBA]
A TT—A B,II—A
(A—) (A y—>)
AANB, T—A AANB,T—A
r—A,A I'—AB
(—A)
r—AAANB
r—AA ( v r—A,B ( V)
—A,AVB " I—A,AVB :
A, T—A B, II'—A
(V—>)
AVB, T—A
r—A
(=)

—“A———T
72720, T R AL A DEE AT 13 0Aq,, A 2L, T=00&&RE —T=0 &75.
A TT—A r—AA

(2~ (—=)

—=A IT—A '—A,—-A

[(E£ 7] ((HEDEHR)
LA277VA4R¥ L35 BBDOER [ EE¥LEOES — L % L LOfH#E (assignment) &), To&
X, ROKICLT f: HERA2EOLEELE — L ~NE—BRCHRIN 3.
(1) f(0)=0, f(1)=1
(2) f(AAB)=f(A)Nf(B)
(3)f(AVB)=f(A)Vf(B)
(D F(—A)=f(A)’

[E#8] GHEDOES
KK;<,8, 1> 270757 0v—-0t9 5. %4 K EHEERSEOES L ORO 2 K% (binary relation)
NROZHEE T EE, F % K LOFE (valuation) &WH. p 2MBEEHEL, o,beEK LT5EE
a Fp, a<b=>b Fp
lDEE, F BROXSIZLT K LHREXLEDOESE L OO 2 BERN & —BIICRIN 3.
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BYaFl, ak1

(6)a FA<sa* FA
(NaFAAB<>a FA D a EB
(8)a FAVB<>a A ¥/l a B

[(FE] A #EEOREREL, a,b€EK 73, ZDEE, RO ENFKD I,
akFA, a<b=>b A

(GEFA] I A OBBICET 2RMEIc L 3.
(i) A DEEERNEERO & ZIEERBNO SR U,
(ii)A=—-B DL %, aF—B, a<b £93%& a* B TH3B. ZDEX bE-B 2FED b* kB ARk, b
L EB&ETBLE ash=b** 15 b*<a*. THLRMEDRENS a* EB ELOFETS. £->T b* EB ML
DiL>.
(i) A=BAC D&%, a =EBAC, a<b &F5E ak=B D akC ZOEEXBHEDRENS bEB D b EC
1D b= BAC HED L.
(W) A=BVC D&, %k, a EFBVC, a<b &F5& akB #2id a=C. TOLERNEORENS bEB £113 b
EC &73h b =BV C MR,

[Theorem 8] (7 7 VA HEDOELM)
Ai(1<i<m),Bi(1<j<n) 2FEORERET S, JDEE, RD (1), (2), (3) BEWCRETS 3.
(1) FAs,...,Aa—B,,...,B.
QEBEDI7VAMRML & L LOEEDOME f IS LT, RO &N IO,
FADNAf(AR) <f(BL) V- Vf(Ba)
ttZl, m=0 O&ERF fBIV-VfB.) =1 &F 5.
B FEDIYVIrT71—4h K & K LOREOFEME E LT,
(alFA D = D akFA.) = (aFB: ¥£id - £ a FB.) HPEED a<=K i LTHEDIID.

(GEBA] (1)=>(2) : GFA DO&RIHERITHOVT (2) ORFEANKD IO ENBHICRINSG. FIoZHERBRA
KBAL TR, ERicoWT (2) OREXSRDAUDERETHEE, ZOTRIZDOVT (2) ORERNEDIZIDZ &N
BHIRENS.
2)=(1) : HEBERLBOEEE R £45. FED ABER LT FA—B »> FB—A BBV II-EX A
~B T ~ B R LORKERIGRTH B, A 2RETLTHEEEE [A] TERT. BES (YU FuNy LRHE
EEIL) % R*=R/.={[A) | AER} £33, Z0D&& [A]JA[BI=[AAB][A]1V[Bl=[AVB],~[Al=[-A] &
SEFETBE, (0] BB/, (1] BNERTTHD, R* B7 7 VAR¥ENS. 3512 [AI<[Bl<+A—B »Hb
Io. 1L, F1—B %+ —B :HEL. BB f EEYM p 02G%0ES —R* % f(p)=[p] &T3&
fid R LORMETHZ. m#0 OEERE (2 1S [A A ANAIL[B V- VB,] ThD, FA,,.. Ai—
Bi,...,B. BEDUD. m=0 OLE, KE ) »5 [11<[B, V~VB,] THYH, = —B,, B, BHEDILD.
(2)=>@B): <K;<, % L> 27 )T I7b—L&L, F% K LOFHEE TS, Lemma 3 kb CKI={SSK|S
12 closed} |& complete 87 7 VA RETHB. ZDLE CK) LOFHE f: GEEH p 2660%£4 —CEK)
ELT f@)={xEK | xFp} LB ENTES, WENOIE fp)Dx<ycK D&%, xkp &b y Ep T ye
F@) 25 f() 1 closed TH5B. EHIcIDEE, FEOHKER A KWL T fLA)={xEK | x FA) BERHII>Z
i A OBBRICEY 2 RMETRT.
(i)A DEEH p DEXIF f OEHRDOSHED IO,
(i) A DEEEHOL %, f()=0={x€K|xF 0} . 2/ f(D=K={x€K|xF1}.
(i) A=-B QL %. f(-B)=fB)L THD, RMEDORKENS fB)={(xEK |x FB} TH53. I0&L&x fBL=
{x€K | x F—B) 2 R€ELV. xefB)L 353, bL x* EB TH3ET5E x*Sf(B) > x1lx* T, x*
L£x* D < BEEFETHEIECFETS. £-T x* B THY x E-B HEKDILD. il x =B &35
& x* EB THUORMEDRENS x*&f(B). £IT yEf(B) THAHEED y 2FZL 3, bL xLy £F5L
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y<x*' THbB. y EB, y<x* &0 x* FB T x*€f(B) LRV FET 3. £-T yf(B) THLEED y LT
xly BEOII-S0S xsf(B)L TH 5.

(W) A=BAC D& &, fBAC=fB)NF(C)={xEK | x B} N{xEK | x EC}={x€K | x B »D x EC}=
{x€K | x EBAC} .

(v)A=BVC 0&&. fBVO=fBYUF(O)={xEK | x EB}U{xEK | x EC}={xEK | x B ¥4 x =C)
={x€K | x EBVC} . Plkickd f(A)={x€K | x FA} »R&hi:.

COME £ IS LTRE (2 25 fLA)NNfAADSFBOUUF(BL) BHEVILD. acK £33, a kA for
any i(1<i<m) &93& a€f(Ai) THY, asf(A)N-Nf(AD) 25 aEfBIUUfB.L). £-T, 3 k
(1 <k<n) KX LT asfBr) THY, a EBe HE DI,

m=0 OLE, RE ) &0 fBIUUfB.)=K Th3. acK ¢32%, 3 k(1 <k<n) icLT
a€f(Br) THY, a =By BN IID.

B)=Q@):L %2774 H&L, f% L LOMEELT S, Lemma 6 kb <F*A);C, » L> 329747
V—LTHb. £IT FEG*L) &L, p #GBERETEEE, FEpefp)EF LEHTS. GEF W) &L,
FEp, FEG &93E fR)EF 96 fp)EG T GFEp THAB. £-T E & §*WL) LOFHETH2. D& X,
HEORER A KL T FRA<fAEF MELIUSIE% A OERICET 2RMETRT.

(i) A DEEEH p O L XIIEHROSHED I,

(i) A PaEEERODOEE. FIE0 2 f(0)=0&F kD FEO0<f0EF. £ FE1 »o f()=1€F kb
FE1<fEF.

(ii) A=—B O & &, FEB<F* FB<f(B)¢F*<f(—~B)=f(B)’ EF.

(v) A=BAC D&% FEBAC<FEB D FECef(B)EF 1D f(OOEF<f(BAC)=f(B) AN (C)EF.
(v)A=BVC O, %, FEBVC<F B ¥1:13 FEC<f(B)EF &3 f(B)EF<f(BV ) =f(B)V (C)EF.
LiEickb FEA<f(AEF mahte. 2T a=f(A)AAf(An) &L, B=B,V--VB, £33L% f(B)
Ela) ZREEIV. L fB)&la) THBEFSE Lemma 5 £V [a)SFPfB) ThHa F(eF* L)) HEE
5. f(BiV'"VB,)EF "G FEB V- VB, THY FEB 0.0 F EBa® N2, LIA0 a
<flAD) &Y flANE[a)SF Do F FA(=1,....m). IKE B3) X0, 3 k(1 <k<n) LT FEB,. Zh
2 ® KFETS. k-T fBEla) BEDID.

m=0 DLE, EED FEFGL) KHLT FEB ThiL:E fBe) 2REELV. L fBE[1) ThHaE
35E Lemma 5 26 [1)SF o f(BYEF ThH3 F(EF*U) MWHEETSE. COEX FEB EHVREE 3)
CFET B, £->T fB)=1 B>,
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The Spoils of Poynton Reconsidered

Etsuo KATAYAMA

The secret point of view of Fleda Vetch could be called a point of view of a Mrs Gereth’s prot ég é, that

of abad woman, that of a Mrs Gereth’s maid - servant, or that of a would - be lover of Owen Gereth, which

she takes in turn with the progress of the narrative. Conscious that these secondary points of view are

prone to be immoral and cannot be laid bare, Fleda manages to keep them secret from readers and con-

sistent with her primary and moral one. Now let us see how the heroine keeps her immoral point of view

consistent with her moral one to continue to be a focalizing character of this story.

18954E D Guy Domville DRI T#H b 3 BIfEIHDKIC
RRINLFBEE TRA 2+ VEBOEER) OFTAY
Y—» Vx4 LXid TRIFE] (scenic method) &
ROTEERAOVTRADERO R L LA EREEN
1OTEN, TOEROBER/AM T Y —F T =y Fic
DVWTIRFHERSINTVE S, FRe NEfENE 27
J —1 (moral hysteria) &9 3 AP bLhuF, #
RO ERE ] (integrity) ZEHT A b &,
7Y —~TEHENRA v UEEKIHESFVICL > TH
BIFONTVIETEAY b, e TRLW®
h EFfhEHE ) (sympathy and altruism)%§EH 5 A
CHVET, BRAYNIITT B C D& S IRERTOFFE
By Yz A AXOR[OBEIBINFESEZICHVWSHh
BT ETRIOHDEREZTTVWEIALEbhES, K
RTRIDXSUBRNIS ZOESERHFEL THLL
ERVET,

FB2ETI7V—FRMELE LU (ERE LTORR
ORELWIT Ltk LTHENMINET, 20 LRH
BRI B LR L LEORBEEZZATHLIVOT, 7
Y=FidoN—F «C.oo 7)) —UNFELILLDICHIE

BEOBREEI > THET 2 TRENERK! (profes-
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She[Fleda] had not indeed struggled with a
brush since her visit to Waterbath, where the
sight of the family splotches had put her im-
mensely on her guard. (148)
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She 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)
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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)
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“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.
..." (196 —T7)
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...: the scale of the affair sufficiently showed
that the preparations had been in hand for some
time back. (251)
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This communication made her[ Fleda] easier, if
only by its acknowlegement 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 interview,
she had helplessly seemed to see the ex-

mistress of Poynton go forth. (245 -6)
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Effects of ion beam irradiation on electrical properties of
Langmuir - Blodgett (LB) films

Jun Kyokane, Michiro Yoshimizu and Kastumi Yoshino*

Synthetic Metals, Vol.71, pp.2217- 2218 (1995)

Among various methods for preparation of ul-
tra thin films and highly ordered molecular array,
the Langmuir - Blodgett (LB) technique is one of the
most simple and convenient method. Application
and development of the LB films as electronic de-
vices, optical elements and functional materials
have attracted much attention. It is important to
fabricate conductive LB films and to improve the
electrical properties of LB films for these purpose.
The TCNQ complex of different molar ratios of the
donor and acceptor were prepared for the conductive
materials. We also proposed one method using ion
beam irradiation for improving the quality and sta-
bility of the LB films.

The charge transfer complex (TCNQ complex)
LB films were fabricated by using the Moving - Wall
method. Among various donors, N -isopropyl 4,4’
bipyridinum was prepared and TCNQ complex of
different molar ratios of the acceptor and donor
were synthesized. The TCNQ complex LB films
were deposited onto glass as Y -type films. The
conductivity of multilayers formed from the TCNQ
complex was about 107° S/cm in the plane of the
films. The conductivity of these films was found to
be strongly dependent on the ratio of donors as
shown in Fig.1l. This type of TCNQ complex LB
films should be increased the donor concentration
rather than the acceptor to get the high conductivity.

To improve both the quality and stability of the
LB films, we applied an ion beam to the films of 34
layers for 90 seconds under the same conditions.
Figure 2 shows the conductivity of the bombarded
LB film with a helium ion beam and non - irradiated
films. The conductivity of the bombarded films with
He* beam were 1.3~2.5 x 107 S/cm. These con-

ductivities were larger by more than one order of

*Faculty of Engineering, Osaka University

magnitude than the value of conductivity obtained
the non - irradiation films. An enhancement in con-
ductivity is associated with an orientation due to the
conformation of molecules by irradiation of ion
beams. A similar effect is also reported in polydi-
acetylene LB films with the use of Fe* beam under
the high energy at 1 KeV.,

350 —————— —— I
E 300 ‘MWWWW i
w% 250 + TCNQ:-;A.' ;ipyrldinum -
S —1:2 1
™ 2007t i 1
2 | .
E 150 -
e
= 100+ |
v -
g sof ]
U -

0

0 5 10 15 20 25 30

Applied Voltage (V)

Fig.1 Dependence of the conductivity on the applied
voltage of the TCNQ complex LB films.
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Fig.2 Irradiation effect on the conductivity for the
TCNQ complex LB films.
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Side - wall Emitting ZnSe/AIN Waveguide CO, Laser

Tomoshi MATSUSHIMA and Tadasi SUETA"’

1995 International Laser, Lightwave and Microwave Conference Proceedings, Shanghai, China, (1995) pp.32 - 35.

In conventional gas lasers, the output is ex-
tracted from the cavity mirror placed at right angles
to the laser axis. Recently, we proposed a novel
technique to extract the laser output from the
side - wall parallel to the laser axis and reported the
construction and preliminary performance of the
proposed side-wall emitting(SWE) ZnSe/AIN
waveguide CO; laser.

Proposed laser with wider radiation area will
be attractive for parallel optical processing, high
power applications, and narrow coherent beam.

In this paper, we estimate the possible output
power of the SWE laser, assuming realistic pa-
rameters. Figure 1 shows a model of SWE waveg-
uide CO; laser. A part of waveguide is replaced by
ZnSe plate, which is transparent at the CO, laser
wavelength. The plate is used as an output window.
Other part of the waveguide is made of AIN ce-
ramics.

We calculated the output power from the
waveguide wall ﬁsing Rigrod’s equation. Pa-

rameters shown in Table 1 were used for the calcu-

InSe
QUTPUT WINDOW MIRROR
4 N
2 NE Qe
i S
.

2mm
MIRROR
Fig.1 A model of SWE waveguide CO, laser.

lation. Figure 2 shows the power output of SWE
waveguide CO, laser as a function of output window
transmittance. When the transmittance of the out-
put window is 2.5%, the maximum output power of
5.5 W would be obtained. In this case, the transmit-
tance of output window is defined by ratio of the out-
put power from the output window to the internal

laser power.

TABLE1

Parameters for Numerical Calculation of the Qutput
Power from the Side Wall

Yaveguide Length : 10 cm
Yaveguide ¥idth ;2 mm
Vaveguide Hight 2 mm

AIN (aluminum nitride)
ZnSe (zinc selenide)
0.02 / cm

1 k¥ / cm?

Vaveguide Material
Output Window Material
Small Signal Gain
Saturation Parameter

OUTPUT POWER
FROM THE WAVGUIDE WALL(W)

D e~ N W e

=

1 L Il

4 8 12 16 bl

TRANSMITTANCE OF THE OUTPUT WiNDow (1)

Fig.2 Output power of SWE waveguide CO, laser

as a function of output window transmittance.

1) Setsunan University, 17- 8 Ikeda - Nakamachi, Neyagawa - shi, Osaka 572, Japan
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BRI %2 1 5Sn - 3Tmass% Pb SR OMEIIREAL
B =%. KD R
Change of Cross - Sectional Shape of Sn - 37 mass¥ Pb Alloy Fiber in the In - Rotating - Liquid - Spinning Process

Mitsuyoshi SHIMAOKA and Itsuo OHNAKA*

HASRFSEE, $60%, 45 (1996£F), pp.420 - 426.

B P RETE DESEB L UEEHEASMEIEEIN TV S, LMLEKNDS, BRSESEICHT 558854
SET TR, RERAD/NSVELDORE, FESOVHARRTIIMNENTAE T 2 ERMRESIZLEITELRY, £
CT, Sn-3Tmass% Pb&&ZRAWVT, MBROMKMEER & #5454 (BN XVE, d.=140~300um, EEES, 0.1~
0.4MPa, A B:BHE, 64~564K, N5 LB, 1.67~3.55", ¥ = v P ASA, ¢,=0.26~1.31rad, S HIKKEE, 282
~315K) DBFRERET L 7.

Vary MEHEERERESEREICELALIKELEhoTz, LML, BEBREOHMAL EDICY 2 v MERER
NAREEICRD, JZVHOKRBFEV 2y MEOEBOEFICIE 572,

Boh/-MROMEOMER, WHES, SHKEGRRBEARE, / XVE, Vv FAFAE, B XUOBIIREEE
NENEFNRDTEEEHIC, 12, Fig LIWRT LIS, BEBRBEOHAL & bicBR L, i/ ZNVEH300um
DHEICFOFEANE L, HBAHRFTKERBELLILLON, THAUTEET 2 THEORERIC L > TH
ERAEKEELTWA I &b -,

Fig 2iliRd & Hic, Yy FOBBAKRICBEVT, YVav FOREPNY 2z v MERT 20 HBEEOBEP LD
REVWHEK (MERIEBHINLY 2 v FRIBIENCZOKMEEARICEDS S 3), BLVHAEELHET 2 MENES
hi,

_ 20,’
0.9d.

wVwi. r)z
(1) B=&£i7;3£l ()

P;

CIT, 0 BAY = v FORERS, Co; HERNER, 0w GHREEE, V.. DEEAEROEARETH 5,

Vzy FOBREBEDI VY-S Iab—Ya vk, BHEEISGLSBIEREEEZ TCORBEHETIT -1 ¥
SELEE 13Kk T0.5~2.4X10°Ks™!, A ¥ / — VP T1.4~3.0X10°Ks™!, 5 FHthT4.7~6.5X10° Ks™ ! Tdh - 12,
BEBARICZA 7 ) — W% 5 FHERWIREICE, BAEBRENEL THLYHEHEOHREBRS I ENTEL,
AF ) —=NEKP, H5FMEKBED 2EREP, ¥S55M, A5/ —-VBXUKOIERED, HEHTEEET 4
BAEBDLDICHRELE -1,
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EO! E ° E
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3 ta Water Laye &P i Vu =230-560ms" 3
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Superheat of the Melt , 41 1 K

Fig.1 Effect of superheat of the melt on the round-
ness of the obtained Sn - 37 mass¥% Pb alloy fiber.

* REROKZE TF M EBAR T

P, 1P,
Fig.2 Relation between the ratio of inner pressure of jet
and dynamic pressure of liquid coolant acting on the jet
at the rotating liquid surface and the roundness of the ob-
tained Sn-37 mass¥ Pb alloy fiber.
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The Shape of a Droplet on an Un - Wettable Horizontal Flat Plate

Toshio NAKATA, Tsutomu HOSOKAWA, Yoshiki FUJIWARA and Yoshifumi OGAMI

{BAEH  Vol.10 No.1 (1996)

KBRS RIS, THMEMEEEETT 3
Bic, EREORBRICLIEREEL, EREOBRIC
X B EBIFED —HO>OHER T 2{EAND 5, ThoDE
I & 2 R ERIIBEREBHEOBS L HNTE
WMEERT ZERBELSMNCIRTVWS, BREEHERIT
JRREHEICHANRTZDO A A= X LIBEBTH IH, £0
MBI HBEEZ 5RFLSHBPOMNCShDOH 5,
ZNoDORFOPT, EMEE EOEEOEE LFARIEZH
RECHEEBIITEELRTTH 5, BHERORR
IR B BVIIEAERR LA 5 C e TENIE, &
BOMRORHER & D BizE IC BT 2 A4 RS KT
ST EMNRTES,

1.0
0.8
0.6
w
Q 04
~
K3
i h/D=0.756D""*"
02 | ]
g mN/m |72.1
L p g/cm®[0.999
|6 rad [1.86 |
0.1 | L | ' T
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