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Effect of Ultrasonic Vibration on Freezing of Biological Tissue
Kunio HIRAHAYA
Kenichi MATSUMOTO

The effects of ultrasonic vibration on freezing of onion cells were investigated to develop the ac-
tive freezing control of biological tissue. Onion cells were immersed in the flowing cooling liquid
which was immiscible to water. Under various cooling rate, there were not very much change in
freezing temperatue of onion celles. When the irradiating rate of ultrasonic vibration exceeded a cer-
tain degree, freezing temperatue of onion celles rised about 5 C and intracellular flow induced by ul-

trasonic vibration were observed.
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Fig.1 Schematic diagram of experimental apparatus
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Fig.3 Temperatuer changes of onion cells
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Fig.4 Freezing temperature versus cooling rate
(without ultrasonic vibration)
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Fig.5 Freezing temperature versus cooling rate
(with ultrasonic vibration)
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RF to DC Energy Converter Electron Tube for SPS System Application (Part 2)
— Comparison with the Simulation Results —

Kinzo SUGIMORI
Kuninori OOSAKI
Hiroto UEDA

In this paper, we have discussed the possibility of microwave tubes as a RF to DC energy con-
verter for the SPS (Solar Power Satellites) ground station. Usually, the microwave tubes are used
as a microwave amplifier or oscillator. It was shown experimentally by using the conventional small
power helix traveling-wave tube (TWT) that RF to DC energy conversion phenomenon could occur at
the special operating condition of beam voltage. The DC outoput power of 7TW was measured with
the conversion efficiency of more than 40%. The experimental results were compared with the simu-

lation results, and good agreement was observed.
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Development of High Speed Hough Transform Device
—— For Intelligent Materials Processing —
Katsuyuki NAKASHIMA
Yutaka OBUCHI
Katsunori INOUE*
Abstract

Hough transform (HT) is an effective method to extract line figure from picture image. How-
ever, it has high cost of calculation that prevents it from applying to wide practical use. The prob-
lem lies in shortening of calculation time. Previously, the authors proposed the simultaneous recur-
rence algorithm by which the operation of HT can be realized with high speed and high accuracy. It
is introduced in this report that the authors manufacture special purpose hardware by way of experi-
ment on the basis of the above algorithm.

1. Outline of Simultaneous Recurrence Formula

The primitive operation of HT is performed by using Eq.(1) for the values of x and y,
which are the coordinates of a point (x,y) of an image plane.

pn=x-cos 0 +y-sin 8, 6 =n A (1)

By changing n from 0 to N, N+1 values of p» can be calculated in Eq.(1) where A is small
increment of angle (then, n:0—N corresponds to 6 :0—x ). If we perform this operation
straight forwardly, it takes very much time due to frequent calculation of trigonometric func-
tion. Then, using the addition theorem of trigonometric function, the authors derived the si-
multaneous recurrence formula by dividing the calculation range of angle into 2m equi-sections
where approximate calculation of HT is performed in parallel operation. Eqgs.(2)-(5) are an.
example of 4 equi-sections case.

Table 1 Range of # for calculation of Px,%a

P11n= P1in—1+t A P120-1 (2)
Calculation Range
P12a=—A Prin—11F Q1201 (3) P11,% 0—x/4
. P2,1,% x /4 /2
P2102= P21n-1— A P22,n-1 (4) £1,.2,% x/2—3x /4
P22, 3x /4~
P220=A P21a-1F Q2201 (5) e il l

,Where P1LL0=X, PL120=Y, P2,0=), PL220=—X
They are approximate equations in case A <<I1.
As are seen in these equations, Eqs.(2) and (3), Egs.(4) and (5) are paired respectively, and
form simultaneous recurrence formula. The variable range of # for each p+.*. calculation as
n changes from 1 to N/4 is shown in Table 1. The values of p**. of the left terms of pairing
Eqs.(2),(3) and Eqs.(4),(5) are calculated successively, in parallel respectively, with initial val-
ues. Fig.1 shows the process of four p value generation with coordinate rotation. pun and

FRES 21 =B

*Contract Researcher, Joining and Welding Research Institute, Osaka University
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r/d---------- ‘

P 21=y-cos @ +x-sin 6 |

P 2.2=y*sin @ —x-cos 8

01
/4 ' /4

p 1,1=x-cos 8 +y-sin 6
p 1,2=-x-sin @ +y-cos 6

/4

Fig.1 Successive generation of each ps

P2 are obtained by rotating initial position coordinate (x,y) with clockwise rotation. Other-
wise, pz and p=z are obtained by rotating initial position coordinate (y,-x) with anticlockwise
rotation. v '

2. Trial Manufacture of Special Hardware :

The special hardware device, with which above described simultaneous recurrence algorithm
can be performed, is manufactured by way of experiment. Its block diagram is shown in Fig.
2. Eqgs.(2)-(5) consist of the multiplication, the addition and the subtraction, but the multipli-
cation can be replaced with the bit-shift operation in binary system if we put A =2" (in the
present case, 7=k). And, in hardware, the bit-shift operation can be realized by only connect-
ing each bit, shifting by the required amount of bit-shift, to the next stage. Then, no operation
is performed actually at the operation denoted as ‘shift’ in Fig. 2. In this figure, ADD and SUB
express the addition and the subtraction operations respectively, the fundamental operations in
this device is the addition only because the subtraction can be replaced with the addition of
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Fig.2 Block diagram of high speed Hough Fig.3 Installation of high speed Hough
Transformer Transformer

complement on 2. The behavior of the device is as follows.

First, the coordinates of a HT required point (x,y) are fed to the input port as the initial
values, then, after switching the circuit, the operations such as latch, shift, addition (or sub-
traction), increment of the #-p¢ memory content according to the calculated result where @ -.
o memory performs a function as the two-dimensional histogram, are repeated in this order.
These operations are repeated certain fixed times N/4 (at the present case, 101 times), then
switching the circuit again and the coordinates (x,y) of the next point are fed, The same pro-
cedures are continued for all the HT required points. All the processing including above de-
scribed operations and their timing controls, addressing to the #-p¢ memory and pre- and
post- processing of HT are realized by using 4 pieces of LCA chips, XC4005FC84 of XILINX Co.
Ltd.

This device is incorporated into the general purpose image processing apparatus, GKKIP of
GAZOUKOUGAKU KENKYUSHO. The block diagram of the apparatus is shown in Fig.3. The
part manufactured at this time is encircled with broken lines in the figure. The above men-
tioned HT operation is performed at the part marked as Hough Transform. The parts marked
as Thesholder and Position Data Generator are pre-processing parts. The binarization for
image data is performed on the basis of a given thresholding level at the former part and the
coordinates (x,y) corresponding to each high thresholded address is calculated and sent to
Hough Transform operation part at high speed. The part marked as Thresholded #- p Detec-
tor is post-processing part where #- p memory is searched and in case the content of the
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memory exceeds the arbitrarily determined threshold, its § and p values are stored in the ex-
clusive memory. Setting of the necessary data, sending the control instructions to the pre-
processing , the operating , and the post-processing parts, reading out the processed results
are performed by the host PC(NEC PC 9821) through the control CPU(INMOS Transputer 800).

3. Test Result of Manufactured Device

As the result of the test for this device, it is confirmed that the time required for HT per
1 point of the image plane is 10 microsec. This value is short enough to attain high-speed
processing. However, this device is in the improvement stage for the operationtime of the pre-
and post-processing parts, as there is a little bit problem for this speed.
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The Bidirectional Communication Circuit Employing
Power Negative Impedance Converter

Masatoshi TAKAMATSU
Katsuyuki =~ NAKASHIMA

It has been well known that the Negative Impedance Converter (NIC) has unique characteristics
on the electric circuit analysis. And the bidirectional communication circuit with NIC has been re-
ported, but there were little practical applications. Then we investigated this problem and try to
solve it. By this attemption the practical application of NIC to the bidirectional communication

could be enabled.
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An Application to Traveling Salesperson Problem on
Self-Organizing Neural Networks with Creating Mechanism

Michiharu MAEDA
Yosuke TSUKAMOTO?
Hiromi MIYAJIMA'

This paper discloses novel approaches from the viewpoint of solving the traveling salesperson
problem with the utilization of self-creating neural networks and confirms their validity through nu-
merical experiments. The present method creates new neurons on the basis of active distance between
reference and input vectors. Nevertheless, the algorithm has a drawback in that the leaning result is
not always made better, under the influence of a few twists. Then we improve the algorithm with
the use of correcting twists, and the self-creating neural network is applied. Experimental results

show the effectiveness of the proposed techniques.

Key Words : traveling salesperson problem, self-organizing feature map, creating mechanism, neural

networks, correcting twists
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Effects of Conjugated Bile Salt Hydrogenase Derived from
Bifidobacterium Growth Stimulator
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The conjugated bile salt hydrogenase derived from Bifidibacterium was cultivated with different
types of growth stimulator. The activity of conjugated bile salt hydrogenase derived from
Bifidobacterium breve and adolescentis was not affected by the growth stimulators used in this ex-
periment. However, the activity of it derived from Bifidobacterium infantis and bifidum was af-
fected by casein enzymatic hydrolyzate and yeast extract. This result shows that Bifidobacterium
infantis and bifidum grew with different mechanism depending upon the type of growth stimulator.
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L, STCCTIHMBIU 4 HEEEZIT- 720

R TH, BEBREZ2562nm OWLEZ HE
L, BEOBMOY > IVOREELXRTAZ LI
IVAEFLLEOREEZRD,

RBEBHBOSHBEDOHERIZIZ, GILLILAND
LY phErTic#Esu< 574 — (TLC)
HWTITo 7z, BB OHE % 7000g T1045- R 3L
SEEEITV, BohA EEICEREML, pHZ 1
IR L%, BHEERRORBEIFVEMZ, B
BIEHEEB X USRI X AR L-BEHBR A B L
2o LEBETOBEEIZ, HOAFTRICIVHEMTAE

HBFHEEINZZ 25, AIEHRICIZEHOBREDHIE

EZTICHRZIT, BEOEPLE L -BEDRE
TeadEHITHELL,

BERBEICZ, BBIFLV . 7T iy —
Vivrzundh s  EEBE=12:4:2:1:10E
BB EHW,

3. £ B & B ‘
3.1 EARORECLSE T « XXWEBOK
&

K1, Reo-BEORAIBHERLE®IIMZ
7oL EDET 4 AABDEFIZOWTRT, 72731,
¥ 7 1+ X AH ik Bifidobacterium bifidum, Y45l
REDEIITHEA Y BEEMKSED 2 L,

I, 0.9~0mg/IDHHEDBEICB\TIE,
FARHBORMICE Y7 4 AABOEFIZHT
LHBITIILALHERIN P07,

ZZC, DBROERIZIEHBREE % 90mg/li2 T
FH kLT

3.2 WEEREMROEVICSLIRSBETEBRSR

BREMEOTIE

£21Z, HFHEYE 7+ AW 5 MR EWE
DIEFEOMEIC X A BB EEEREEO LB
BT o TR E R T,

BEEEMEIE, SBICLVRBS LI BREETBRORE
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Y7 4 AARBMERENEORSIEH BRI MER S 2 LER

F1 REEARORECHIZIER
Fa &M ERIRE (mg/1)
BRI
90 9 0.9
38 0.2850 0.3820 0.3811
7H 0.7300 0.4562 0.3012
F®2 BHEHET« AAEOMERENRICHT IR
HOEE Bifidobacterium breve
HEAR 180 1H
R E HOEE BRI BRS R RE HOLE BB RRE
b2 o N 2.9508 - 2.1876 ++
HIFA 2.1192 - 2.4120 ++
.- 35 R 206232 - 3.4026 ++
winz L 0.3546 - 0.5268 ++
HoER Bifidobacterium infantis
BEAK 18 40
MHEEWR HOLEH B BRS R RE HOLEH [Ebey- iy T
bl 1.2530 + 3.6316 ++
AT F 2 2.1182 + 3.55653 ++
BT % X 1.1788 - 4.1153 +
winZ L 0.7357 - 1.9236 +
B Bifidobacterium bifidum
BEEHE 18 48
R Em " BoLE REH- B o RE HOEE ke iy T
ol VY 0.1824 + 0.5076 ++
A% 2 0.3324 x 0.3696 ++
BT %2 0.2212 + 0.2244 +++
L 0.1266 + 0.0798 +++

BHREME+++, ++, +, £, —O5BECEML .

ErEHRICKDHERL, Z0OBEICH>T+H++,
++, +, £, —OHBBETERML 7,

3.2.1 Bifidobacterium breve
WTNOBEREWEORMI BT, BEHE
SEBEOEALIZEME LOBEICHRTKELRE
LIRS N2 d o7z, ORI Y, AFIZH
L TSR EWE OBV BT S BEEEENEL
EzwdntBbhns,

3.2.3 Bifidobacterium infantis
HEAYRHLF R L HEREWE L LTHEAL
725E, BOADEEICHURTHLIEEEEORE

JEH BRSO IR S iz, BRE 21T
THRIZLZH, BIZEAKLZEEIELATVEIL
25, FEITHEREDEDENC L) BRGNS
BALT 5 Z LRI N,

3.2.4 Bifidobacterium bifidum

infantis DPFE L ITHIZ, WES VRALFA%E
HEREWEE LTHEALZZEZA, BOADEE
WCHARTREBHBRSFEEES B L, BRE 2
ToTHILEIA, BIZAKLZERIBLATVS
ZEnH, AEIIHEREDEOENIC L D EERE
ML B Z L AR INT,




—30— ABRTEBFEPIERLE

EL6E El15

& B

Y7 4 AAREOHFEREDE IOV T DORFEI,
HEICBWTHLL DEFBHIATESY, HX
EHLIZE L OFREICL VIR ED ShTw
57)~12)°

SALAM %% 3B iEEME DITERREDEE %
T 720D 2 OWE % /1 ¥ AV BEEINK SR
WERAWTITo &R, BaPoERTF Mg
FOHLEDOEBEON Y AAZEZHYTHZ LICX
D, BOEBEZRETLILLVEW) ZEE2HEL
TWwab,

B 2 EEOMBEEWE S LR B A ) =
ALATHOEERBEL TWEEE, BHoAkFEE
23w SN AHBER OIS IR B DR I2 2
PHOOLTRIEETHL I ENFHEENS, breve D
HRIT, COREIRTIINDLEDLNRS,

L& L, infantis ® bifidum i2BWTix, A ¥
A VERIKG R R X 2 2B TERNIO
WICHRTERICE R -BEREEEZRLTWVS,
COKELY, infantis R bifidum DREFEATHEY
Bizxt3 BV HEEIL breve DENEIZR R 572
bDOTHAHI LHFHEENS,
CDHEIZOVWTIE, E5ICREG o -EEOMMIE
EWHER, HOEEOBEEEORELIT) Z LI
SNSRI EITILENHLbDEBbNS,
2, FUSEICERBA 4 V2 ERTABZEOEMIC
HEEHTALENHLELEEDRS,

2 £ X R

1) S.E.Gilliland and M.L. Speck, “Deconjugation
of Bile Acids by Intestinal Lactobacilli” Appl.
Environ. Microb., vol.33, pp.15-18 Jan. 1977

2) S.E.Gilliland, C.R.Nelson, and C.Maxwell,

“Assimilation of Cholesterol by Lactobacillus
acidophilus” Appl. Environ. Microb., vol.49,
pp.377-381 Feb. 1985.

3) Frank A. M. Klaver and Roelof van der Meer,
“The Assumed Assimilation of Cholesterol by
Lactobacilli and Bifidobacterium bifidum Is Due
to Their Bile Salt-Deconjugating Activity.” Appl.
Environ. Microb., vol.59, pp.1120-1124 Apr. 1993

4) K. Tahri, J.Crociani, J.Ballongue and F.
Schneider, “Effects of three strains of Bifidobac-
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vol.21, pp.149-151 Mar. 1995
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Casein Trypsin Digest Is a Growth Enhancer for
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10) A.Ishizaki, “Natural Rubber Serum that Con-
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OFR T ADFEAETEDHE
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A BROH— BB
B & B 5B
Measurements of Equilibrium Vapor Pressure of As-Co Compounds

Koki SHIGEMATSU
Jinichiro KUBO
Mikio UMAKOSHI

It was found from a gravimetric and a X-ray analysis that CoAs: and CoAss compounds were
dissociated, and the As« gas was formed according to the reaction (1) over 873 K and the reaction

(2) over 773 K, respectively .
4CoAs:(s)—>4CoAs(s) + Ass(g)
4CoAsi(s)—=4CoAs:(s) + Asi(g)

(1)
(2)

Equilibrium vapor pressures of arsenic gas formed by above reactions were measured in the tem-
perature range from 907 to 1018 K for CoAs: and from 762 to 880 K for CoAss using the Knudsen
technique. The relationships between logarithm of equilibrium vapor pressures and a reciprocal of
temperatures for each compounds were represented as follows.

CoAs:: log Pe=—8721.1/T+5.87
CoAsa: log Pe=—4964.6/T+2.45

(3)
(4)

Furthermore, average vaporization coefficients for CoAs: and CoAss compounds were estimated

to be 4.75X107* and 4.50X107*, respectively.

From the results obtained in these experiments, the standard free energy change, AG® of the re-
actions (1) and (2) can be expressed as following equations of (5) and (6), respectively.

AG(1)/J=—166903.8+112.4T
AG°(2)/J=—95058.0+46.91T

. & C ®» (£

EROFERTH LA, L THI IR ICIZD
BTHEPLTOEFEEINTNE, SHERE
HEDOKMEL T HMEI/N ML, BICRERICES
EENTBYHEICRZ->TWS, 2%, 8 Sn
LA TiX, OFIIEME, #AHEZ L TRMEAD EOMIC
DEEL, BERPEHATOBEFERLICL-T
BB+ MDD +5MICd 2B LW BETH
MLEEE TS,

372, OSSO LA THRESATICHER
FICBITTA L, BIRTHRUOERZT) 2 LIIAT
HBTHY, MEOAHWUORILBEOBME, BX
BMEABEICHILESES, T/, OEFTHM
BEA AL L THEN SN NITREB R AN EDEREIC

VR4S A21H =&

(5)
(6)

b, Eq612, VFEIX GaAs L& EHRLE LT
DEMFEDEZ OND, BEFOVEDER DO
Yha—l, BHFAROVEDOELE LR L O
HERRT L0121, OFILEWICET 8%
B BT — ¥ DEBIPEETH 5,

OFELEWIE— MR ICHBNER TRME LT L,
VEZEURAPERT S5 L VIR LILFN
ZFATE, OFILEWOTFEHERFREDREHT
BETH b, 2 TEESIR, VEOREFOELRIZ
BIABEMLESHEMATLIZ L HNIC, ohE
TUOFRLEYWOTFHERERZHEL, BohizT—
Y%L LICBIENT -5 DEBEEIToTE Y,
A Hix CoAs: B &L U CoAss LAY D BRI & -
TELLVETAOFEHERELHE Lz THRE
T5,




ABKTEREFFIFRECE

E1ok Hl1F

2. BAERBHLIVIXI—E L

2.1 7X—tErEICLIFHATERENRIE
PHAREERRET 5 HERZVWL o0 D 552,
AEERTI, BIMNEL LTEEFEVESbhTy
57 X—ErEr RV, NEFEBIIRESFER
WICEOWTBY, FHEKEP X (1) Ricko
TEHE IS,

g () 0

SIT, miREABICE DAY T4 AH S B
HE, BEMEEMD-)ICHEETSEE (g/m?- s),
K:29390078% (—), T:#EFEE (K),
M : S5 FOHFE, a: +) 7 4 AWEE (cm?),
A EVERBEBOMNKTER (cm?), o @ BRHEE (-)
THhb,

(1) sNCTHIRIZ2 5D, CoAs:& CoAss DHESF
BB aDEEFRNTHB I L THDH, BRBEMEI
WEIZX-oTRLZBIEPY TRL, A—WETLHR
BoREBELTO Y 7, BERTOIHFOKE
SRHREBELZ LWL TORE D, 2F ) ERR
i, WHE»LERBES YR SNGF 2R LEE
B3 % F CREORAERSLYBICEZNRTFOELE

K'a)

a-A (1)

1

(a)
g1

TRTIAEIC R D, RERTIX, A—OWHRORAE
etk (FiEE99.999%) MR EH, REITHET S
25TV TRBORLR 2200 NVK() &
K@) ##HLTEAELZRNZEL, 2) RRT&
ICFA—RETIIPHERE P L EZRRE ab™F
LWZEEFHELTakHERE LA,

+K(1) . a)

T 1/2
Mﬁgﬂ)(ﬁ)'@ a-A

K(2) - a)

—— 2)

m T 1/2
T44.33K(2) (KZ) ' (
F72, BEMEIT CoAs: BX U CoAss DIFEHVE
As BBFEFHFAPLEREFHANICL 2T (1) X
DHFFEM OEIFRELRBAS, 1073K LT DREH
BHTHNITVOEDOELAHIVOEERETDL4EE, T4
bbb As« THHZ LHPHONTWSY, REBRTIZ
CoAs: B X U CoAs:s ¥ & d I EREHT62~1018
KO#EHZOTHTFEROERFED4IELE LT,
2.2 IX—EtNL
RERTIIFHERERZ 7 X —EBVETHET 5,
ZOFETIIEFII/NL () 714 R) 2EORS,
VBN ETHE, REBRTIEMESST7 71+

¥
1 A

P>

B

< 2R P

(b)

IX—HEr D (a) SHRB LV (b) BREOHREER

*®1 Ki&?mmtsowax~ﬁ>twwﬁik7509>7ﬁ&

+ V| r(mm) | l{mm) | R(mm) | D{imm) | Hmm) | 7 97 7%, K
v A 0.249 2.027 3.50 15.0 13.0 0.224
+ VB 0.251 1.367 3.50 15.0 13.0 0.295
Vv C 0.164 0.902 3.50 15.0 13.0 0.293
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MET N P RIEEHOBRIRIZ L o TEL B UEN AOTPEHEEE

B (Rilh — KN4, JK53<0.002%) L% fH
BL7, M1z, R1I1IE779Y
VTR EH R B SEOENDEIOFERR LI,
M CRRAEIEI IV TRENRELR S 2
DENERAEDLE TR—RETEIELHEL,
CoAs: BX U CoAss R DERFRE a2 EET %,
Ihs 3EDE VDAL, ARERABREOERE
(2R) ¢HBE (H) 2% LWwWIA b)) ¥y —H
WZhoTwWaZE, BIXUHBERDLT ) 714 AHE
BIAANWTWBEI L TH D, &T, BIVAFEHEE
KEICE LABFTFEAERT v 7 2 v d S ILHR
T 28, —8BODFHF v ¥ FIVBEICHREL NV
WEICb B, ShERBETEONEZ STV TR
BTH BN,
kennard DR I X hEH L2,

| 1
ERE T | @
| _ 14+04(1/r)

T R rgsumronaa: P

3. REEBEHLUAZE

L IVHIZ CoAs: BEL U CoAss I RFEEZ L b IC
W0mg FBFEL, EFHICHIZMT 20808 —ICAR
b, ZOENVER2ITRE D ICEEBWERTRHBART
EBICMY) TIFCEREBL, RFLERMIINT VA
SRk, RNEERIPEZERE 2X107° torr I[ZH]Z
T5ETHEZEIIEI, EZF| X 25T 205 RMR
FEAEREE TRIET S, BEF—EIlko7/2Z
EERHER L TRRFEEHIE, £V 714 APLK
K FHTHBT AL EOERRBLEF ¥ — P LICE
3885, EERVEMIZILEOBRETHHEE LD
TH S5min IBBLRMBRTH 555, LARITRH
Wt LESRIICELT 5, —20RIEREIIH LT
EML %2 5#30min ZHEFEH L L, F01,
ROWERBIBIT L ARG RIELITo 72, (1) KX
Fomi (5) RickhEH L,

e HEREICBIT2ERBVE () (5)

1) 7 4 AWTHEE (cm?) X BB (s)

AR DRI VETICHELAMET VAL -
Zu X NVERENCHEL, WEPIXEBRERHHE
BIZL D 05K LNOBET—Z2ICRFEL, E
EXLIZFvy— b En1 B (2.5mm k@) 5%0.22
mg (ZH4 T 5 KEETIT o 720

ZofEX (3) & (4) RTRLA

CoAs: B X U CoAss (L&D & DIREEE B A3
WRAKEHEICEL TV S22 REFT 5720, X2
WRLZ:BREER 2 A THELEYORER T
#iTo7:, COFHREBREREZEIIRT, Ih&
D, CoAs: 3#823K #* 5, CoAs: iZHTI3K 5~ 6
SMICBSRERET AL SN B, 7 X—EY

2‘%@)17/7\
BRKRFT
REBYM| ~,]
a4 )
B2 M
4———___
E%E%%J
FoEsE A y 3=y | W
Neeillr= Pl
ILVAVH
5 4‘ = Fr-t
i
AN -1 zyﬂ%gﬁﬁ
A VELE N
H2 IX—tErAHEICLDEHERIEREICHNE
#ERS>IHER
H H H H T I
i 907~1018K |
h CoAsg
' .
: ! }
762~880K !

CoAs 3 I

HEZLE (mg)

¢ I

| | |

I | | I | I
J ] i ] ! I I
373 573 773 973

' FE (K

3 CoAs: 5L U CoAss (LEMNHRER D HiE
B (WZE 2X107%orr)
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ABKR TS EEPIFELE

EE Hl15

LB mAVNETETY, T 7k RSB
KRB LI BRERMEICE o THHENEL L.
FhhTwa, COEFZZEL, X3 FICHRRTT
L72& 912 CoAs:2 1Z907~1018K, F 7= CoAss iX76
2~880K miRE&HHETHIET A EIZ L,

4. £ B & R

4.1 B9BERISKORE
CoAs: BL U CoAs:s D EFENFNOBRGHEIIHE
EXBEFSITICE VRE L2, B2 OBKFEE

(a) COA82

EEEE —>

0O : CoAsgy

20 40 60 80 100 120
20 / deg, Co Ka
4 CoAs{tEMOHERSAIHRD X AREHF
£
(a) HERSHHE, (b) HERIHR

(a) CoAsg

BRI —>

20 40 60 80 100 120

20 / deg, Co Ka
5 CoAs;{tEMNHERSTAIHRD X IREF

Bl
(a) MERAMAE, (b) HERSWHE

BZHW, 7 X—¥ VAR FREFRERE
AR DOEBREHRERFEL T EALICLT
VA TEGREESE D, BGHRSEDIHOHAED
XREHE—27 %K 4 (a) EF5 (a) ITRTA,
NHIZICDD 71— FiZ & ) CoAs: B &L U CoAss 1L
EYORIIY -2 &L —FT 5 I LAREREINTNS,
CoAs: D34, 923K T2hr B4R 71-2%5, #
DHEDENVHOBRED X BEFSTERL X 4 (b)
WRT ., K4 (b) DERICIZ, ROBD CoAs: B
LU CoAs DEIFTE— 7 DADBHEINSE, 2h
XY CoAs: (LB DB FREIL 1T KD (6) RTHK
bENbLHEEL,

4CoAs:(s)—4CoAs(s) +As«(g) (6)

CoAs: DA, T83K T2hr A E L IVAD
BED X BEF 21To770 TOEREELES5 (b)
IR L7z, B5(b) LD RGBOFTFLIVNIZEK-
7:CoAss DEIHTE— 2 L 3B L CTER L L BRD
N5 CoAs: DEIITE— 2 BB EN S, Lizdo
T CoAss DEGRRISRITLATIZRT (7) R #
Zbhsb,

4CoAs(s)—4CoAs:(s) + As(g) (7)

4.2 FHERSEORIERR

PHEREDHEERTY ST v T IRBBRER
7 X—E VA, BBLUCEM > TEEET
BoON-FHHEE, mOBEE*BRBOEHER
JEDfEL L HIZ CoAs: DFAEFE 2, 3BLU41IZ,

£2 CoAs LAMOMHERE m & FARSE P O
T ()L ADEE)

BE (K) rh(g/cm2 -s) P.(atm)
907 3.47x107* 2.07x107*
919 3.47x107* 2.08x107*
929 4,76x107* 2.87%x107*
936 5.50x107* 3.32x107*
948 6.60x107* 4,01%x107*
958 7.710x107* 4.71%x107*
970 9.54x10°* 5.87X107*
977 1.23%x1073 7.59x107*
987 1.65%1073 1.03x1073
999 2.13x1073 1.33x107°

1008 2.75%1073 1.73x1073
1018 3.62x1073 2.28%1073
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MEZ /L R LB OBGMRIC & o TH U 5 DEN A OTHESTHE

— 35—

%3 CoAs{t&MOMHEE m & FERST P. DRAE

18 ()L B DiEE)

%4 CoAs{LAMODMHEE m & THXSE P. OH
EfE (£ CNDIFE)

mE (K) m(g/cm? - s) P.(atm) wE (K) m(g/cm? - s) P.(atm)

907 3.78%x10™* 2.12x107* 917 8.87x1074 2.82x107*
917 4.51x107* 2.54x1074 926 9.29x10™* 2.97x107*
926 4.69%x107* 2.65x107* 936 1.10x1073 3.53x10™*
936 5.96x107* 3.39x107* 948 1.27x1078 4.10x107*
946 7.77%x107* 4.44%107* 958 2.03%x1072 6.60x107*
955 9.57%x10™* 5.50x107* 967 2.16x1073 7.05%x107*
965 1.12x1073 6.47x107* 977 2.37x1073 7.18%107*
975 1.74%x1073 1.01x1073 987 2.84x1072 9.36x107*
984 2.01x107° 1.17%x1073 999 3.86x1073 1.28%1073
996 2.50%1073 1.46x1073 1008 4.50x107% 1.50%1073

1006 3.09x1073 1.82%x1073 1018 6.61x107% 2.21x1073

1016 3.35%x107° 1.98x1073

1008 2.75%107° 1.63x1073

1018 3.62x1073 2.15%107%

%5 CoAss{t&MDAHEE m & FEHRRE P DR

EE (2L ADIEE)

%6 CoAss{L&MDMHIERE m & FERSE P, DA
EiE () BDBE)

BE (K) m(g/cm? - s) P.(atm) BE (K) m(g/cm? - s) P.(atm)
793 3.17x107* 1.47x10™* 762 3.96% 104 1.70x107*
798 3.84%10~ 1.83%10~* 767 3.06%10™4 1.31x10™*
805 3.84x107 1.83x107* 781 3.06%10™4 1.33%10™*
810 4.39%107 2.10X10™* 786 3.06%10™* 1.33%10™*
812 4.91x107* 2.01%107¢ 788 3.06x107 1.34%10™*
820 4.21X107* 2.02X10~ 793 3.78%107¢ 1.66X10™*
824 4.76x107* 2.29X10™* 798 378107 1.66X10™*
829 6.23X10™* 3.01x107 805 4.15x107 1.83X10™*
834 5.86X 1074 2.84%10~* 810 4.51x107 1.99%10™*
836 5.86x107* 2.84%107 815 4.33%x107 1.92X10™*
844 6.60X107* 3.21x107* 817 4.69%107 2.08X10™*
848 6.60%x107¢ 3.22X107* 822 4.87x107 2.17x10™*
853 8.25%107¢ 4.04X107* 827 5.77x107* 2.58%X10™*
858 9.35x10™4 4.56X10™* 834 6.50x107* 2.92%10™*
863 1.01x107° 4.97x107* 839 6.86X107 3.09%10™*
868 1.19%107 5.89X107 846 559107 2.53%10™*
873 1.30%10"2 6.46X10™¢ 851 . 6.32%x107 2.87%10™*
877 1.39%10"8 6.93X107 856 5.62x104 2.56%107

858 7.58X10™* 3.45%107
863 1.23X1073 5.61X107
868 1.27x10" 5.80X107
875 1.30%1073 5.98%107
880 1.34%10™2 6.17x107




AFARLEBEFFIFRLE

FloE £15

%7 CoAss{tBMDFHEE m & FEHXRSE P. Dl

EfE (I CDIBE)

#&9 (2) XL WHH L 7% CoAss DHERE

RE (K) m(g/cm? - s) P.(atm)
786 8.44x107* 2.18%x107*
791 8.02x107* 2.07x10*
796 8.02x107* 2.08x107*
800 8.44x107* 2.20%x107*
805 7.17x1074 1.87x107*
810 8.02x107* 2.10x107*
815 1.01x1073 2.66x107*
822 1.10x1078 2.90x107*
827 1.06x1073 2.79%x107*
829 1.06x1073 2.80x10™*
834 1.10x1073 2.92%x107*
841 9.71x107* 2.59x107*
846 1.10x1073 2.94%x107*
851 1.27x1073 3.40%x107*
856 1.27x1073 3.41x107*
860 2.03x1073 5.48%x10™*
865 2.20%x107° 5.96x107*
870 2.33x107° 6.32x107*
875 2.67x1073 7.26Xx107*
880 2.50%x107° 6.82%x107*

®8 (2) XL WHHL 7% CoAs: DFEREMRM
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A Study on the Standard Test for English Proficiency
— As of the Controversial Credits Given for Certificates of STEP —

Takanori ESHIMA

The aim of this paper is to discuss whether certification on the Standard Test of English Profi-
ciency (STEP) should be approved as applicable towards class credit at Kurume National College of

Technology.

My approach to the issue is from a variety of aspects; the point of view of educators, the con-
tents and validity of the tests, the present educational perspectives, student opinion as judged from

responses to questionnaires and so on.

Some schools and universities have already qualified some levels of certification on STEP as ap-
plicable towards class credit. It is controversial among the staff of our English division whether we
should likewise allow some levels of STEP as credit for required subjects in the course of study.

My conclusion is that further discussion and research is necessary, therefore it may be too early

to implement such accreditation.
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The Extension and the Applications of Some Problems
on Differential and Integral

Kenichiro YUZURIHA

In this paper, we describe on the extension and the applications to n-variables for two kinds of
problems on differential and integral. One is a solution of extreme-value problems of the quadratic-
form function with 'n-variables and its applications to the principal-component analysis on
multivariate statistics. The other is the polar-coordinates transformation with n-variables and its
applications. we calculate the Jacobian determinant and the multiple integrals for the domain of n-
dimensional sphere.

. & U & &

AZTIE, BMEMCET 2 2 oORBED n EHHE~DIRE ZOBAICOVTERS, ZD 1211,
n B 2 ABRABBOBEREORE Y, TOSERKEHRITICBIT 5 EFSFTH~DLH, 1) 12011,
n EROBEEER L ZOIBAT, n ROTFINTERAS S Jacobian DOFHE L n RITTOBERFER S 12
95 n EFFEIZOVTHERS,

2. nEH 2 RYABHROBERE

2.1 RIFEELTDORRE
DT, &k 24yP=1 Db LT, Z=ax*+2bxy+cy (b¥0) OFAM L R/IMEE KD DB ERILIRL
T, nZBH 2 XEREHOSMABEME L EOREIZOVTENS,,

s, &4

x4 xtt ot ad=1 (2,1,1)
Db LT, nEH#H 2 KRB

Z=3'S Cixw;, Ci=C (2,1,2)

i=1j=1

DK - B/AREICOWTER S, 22T, GIRERET S,
Lagrange D REFEEZ 1 L BE, ¥ F =z

F(x, x2, **, xn, A)=Z— A (x+-+xi—1) (2,1,3)
&EBL

2=t 0w (@1
i)

gl Cixi— A 2:=0 (2,1,5)

FR114E5 A21H XB



— 50— ARKRTERFEEPIPRCE EE £15

ZZT

Ci-Cin X1
C= Cee *Con X= .7:62
Crz+*Cra , Xn!

EBCL (2,15) 1%, CX=2a2X, X¥0r&Yy, 179 COBEAMMEIC R S, #oT, AIXKRDTHA
B2z T,
| C—AE|=0 (2,1,6)

75 Cid&ft (2,1,2) &y, AHEPLZOBRFMHIERL Y TRTERELZ LS, —F (2,1,5) 0%
RiCu2BITITMR B E, XOR%E I 5,
é i Cixii= A (2,1,7)

i=1j=1

EZAT, &M (2,11) &Y, ZEEKELR/MEE DD, B, XBED ZOBRKMEL B/IMEX, 1T
| CORKEEMEELB/NEEELROLMBIZEBEL, (2,1,6) 2L ik hkobhs, ZoORER,
SERBITOERFTIICBIT 28R ERBDOF/BERLDOBEISHENS,

2.2 SZTERFHRTICH T 3RS BHADISH

SERBDIERGHN TR, — RIS p TR x, x2 -, ICHLT, FREFNICEAER a1, @, -, a
O TEREE

p
Z=3 an; (2,2,1)
j=1

2EZR, ZWpEEx, x, v, GOABRBRBELLT, FEELXRDIBAREBTZ LI A BEED S
FEeERD, TD120KEELT, &

alt+at++al=1 (2,2,2)
DY LT, BRER ZOSH
V(a)=13(z-2y ‘ (2,23)
i=1

PRRIZZDEICa, a, o 2EBOLFENRLI AV, V(2) i

V(z) =711'é{ ar(xi—x1) + -+ + ap( xoi— x0) |2

p p
. zsikajah (2’2;4)

THREINS, 22T, Srid2BOLEE x, x: DG, EPETH 2, #oT, Ski=S KDY LD, ko
T, COMBEIIEHF (2,2,2) OHHRDL LT, (224) 2HRAMETAMEICERLENSE, Zhid, 1O
DnEH 2 REREBEOBEMEICBNTZ, 22T V() 2BAILT A7 00BKEEHEICHT2EE
R7 MNVERDLBEICRET 5,

3. nEHOBERERE Z DA

Re® ReZMIC B 2L, —RIC L EDRTVAA, 22T, 2ATR 3 KT OREEER %
PWRLT, RZEMICH 3 n EROBERLER L ZOEHOLH0 Jacobian DFER F2 DS ER S5
BEADIBABIZOVWTIHRRS,

3.1 R.ZTRUCH T I BEEETH L Jacobian DEHH

220 R 12 BT BBEBELSRIZOVTIE, W ORDERI L INTVEA, KB TIIROEE % FIH
ER-1




11469 A GBS 5D LEOMED n EEADIR L IGH —51—
X1=7rC0S Br-1€0S8 O r-2-*-c0OS B2c08 61
X2=rcoSs Gn-1€08 On-2'**cos G2sin 61
«e+Sin 02 (3,1,1)

X3=rcos @r-1€0S8 O r-2

Xn~1=T1COS On-15IN O r—2

Xn=TSin Gn-1 (—%é 0k§%, 1=ksn—1, —1=r=1)
COLEBIZEBEE (r, 01, -, 0n.1) &, ROXZ{H2TOTn RIEREEBEL bvbh s,
X+ xlt+e et xd=r"

COmEELERIZ, LIELIESERSOFEICHHENE DT, ZOBRICHLER Jacobian : J, 2 5E T
2.

dx1 9dx1 dx 9x
or 026: 0 0: O On-1
Ox2 Oxz Ixz o x2
o 206 246 9 On-
A f’ (3,1,2)
OXn OXn OXn O Xn
or o0 6: 0 6: 0 0r1

JoDENFTIX, EB1IFERLE nFIEELNITRTOICLZI2DTE nfTIZOVWTERT 5, FOHBE,
JlZBITB (n1) EFEL (nn) EXOAREZ FNEFN An, An LB L

Jn=8In0n-1+ An+rcos fr-1+ Am

(y
(v

An=(—1)""'((—1)"*—rsin 0s-1)(cos r-1)""% + Jn-1)
m=(—1)"[(cos On-1)""1 * Jn-1]

o T, ROFLRE ) %,
Jr=r(c0os0n-1)""? + Ju-1
koT, ERICZDOHRE Soi=r EHVE L, RO 5 Jacobian Juix, ROXTEIND,
(3,1,3)

- Jn=r"Ycos §+-1)""*cos Or-2)""3++(cos 03)*cos 0

3.2 nEMHADICH
[(B11] nRTBRELOMS
Z ZTlX, n RITEBERIE S,

Se i x?+x2+ et xil=<a?
X9 AROFD n EfE S
I"=f.[ fsnxlalxza 2o " dx1e dn (3.22)

#E2D, ZZT, a1, ax * -, anl3FEEBELTE, COBRTVERLRDIZ, —BROSEHBEE
ZERICERT S LBAGOETERIX, ZOHBORFTOMILE25THS, (3,2,2) iz (3,1,1) 2/RAL
T, n RITDOBEELERZ1TH &, &5 L 1L, Jacobian: J. (3,1,3) Z#MARA, KDL ) L nfHOE—
OO TEENS,

(3,2,1)
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L= ér(cos01)'”(sin¢91)0'2dt91 f (cos 82) " “*"(sin 82) °d 02
(i I, )

X(ﬁ:}(cos03)“1+"2+"3+2(sin03)"4d03)>< . X

X (fz-’ (€08 Gn1) ™ " 2 (gin 0am1) “d 0,.-1)

-

X ([ 1t poveson i) (3.23)
ERICEY, a1, az -, anDHL, L 128HFKTHNE, nERST LOEIZ, 01k bZ
EDbhB, HoT, a1, az =, GDTRTCHBEEDOLEEDALIZOTEWELD DD, FDOLE, 20D

LTl TEBRTHILEEZD, TNICIZ, N—YHEE TV ~RBOBEKRRDHEHITHROBHERE
) & kv,

5 oy iaa_T(p)T(g)
21?(0030 )*Y(sin@ )4 'd @ —'—I:—('p_i_T (p>0, ¢>0) (3,2,4)
XoT, (3,23) i%, (3,24) 2fF-oTERTE L, XOLIZRICFLdLND,
_ fgrerre DT - TP (3,2,5)
"Tn+ ait az o+ an [ (eerttoton =

[#12] nRTEBHEMAFOEHK
ZITi}, 2REOM, HHOEHER 3 RTLOK, HAKDOFEKLILRL T, n REOBHEMAEOBE V.

ERDELD,
BOHEIR De
2 2 ’ 2
D+ 12 (3,2,6)
ax a2 an
LT

Vo= [ o fDndxldxz"'dxn
=aar+aaf [ - andxl---dxn, Cot it txd=1 (3,2,7)

PEHETNIT IV, 80T, ERICOVT n RITHBEELHR L CEHE TS L
. L e : :
Ve=ar anr (f_ll rl ldr)(fl”cos 02d02Xf:§L(cos 03)2d03) X

-5
woX ([ (cosOn-1)""2d Bn1 (3,2,8)
(I, )
£ Z AT, beta ¥R gamma BEH 555N 5 BEERR
k By _oisff - _rprig,
B(2, 2) 2 _%(cosﬁ) dé, B(p, q) T(pta) (p>0, ¢>0)

THWBE, XOKX%EH 5,
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Argn

% 0 ok
_%ﬂcosﬂ) do =2 (%) (3,2,9)
FZT, (3,2,8) 12 (3,2,9) DBBRREMoTERTSHLE Vuid, RDLH k5B,
[rEHrr@)--rEHY 2
— QL4 24+ (n—2) £
Va=2 T (T (2T (D) S, 102 n
ERIZBVT, E5I2 gamma BT % Legendre DEH AR
(90)=2T (p) T (p+1)
F2p—ﬁFP})Fp+2
PHAVWTERTALRDLE D) B Vull DWW TORKHEERRZ I b, it (3,2,5) NICHEL TS,
W=£%%mem (3,2,10)

%, kX%, gamma BEOBEHRT (p+1)=pT (p) ZHAVTEICEANIIERBRTH L, RDL) %A
ABESNS,
nEFEOL &

ot
Va=—aiaz--az
k!

n GO L &

21¢+1 n'k
V1 =(7k+—1)” aiae* e az2k+1

4. #EUICHAT

SERGIHEN I, BRI R RETEANOLERERFAEDL HEE, SHFETERRIFESH I
T3, 2 XERBEEOLEMN ZBEMED n EEADIERY, ZEEOERSFATEICSHINS Z LI,
ZHEIZIZELVABTTH A ) PREBSOEHZICHA L L TEYLZBRIBATENTER>TYS, I,
— B DSEBBABORS L, FEEICEHEIEEICRD, REFTOELY., COBRORITIEARNL LD
FORPTFLVOTHEEDISZVE ) THbH, EEIBEO—BHIC, LKOEFHRN D L THEMST
DOBAERREDOFZIZIY AT L HH 5% (5), 6), 7) BE6M). RRILANCHM Y HMAZART L ITE
v, BB SRR IS BEHEOHENNE TH S, BRELOLSERSCHAFROAERE ZnRITIHTR L
720, —ICED LD RRTERTE DD, EZAFERYULES I Dirichelet 3% AV -BEISE
XE8) ICHB L EHI ol VW DODDEREITo TR R FTETH S, REEXZNEIZRRD,
BERIZGPY)RTWEEHFRELES), BETHVRI)BELENICBI TIIWVEY, BEOERNER
ELTZOBAZITTOHEFTIEATENE, 2AFIBFOLILESEMD, MIr2BEEINLOTIE
ZWhLBH, ZnZEixEl, BRARFOWAWALEZEOIRNE BOPEFo TV ZLiZRb,

2 £ X R

1) L BA—BB, HAKESHEIFEBRHERNT, RINLS, BHE - K¥RK, p6l2, 19%

2) HYy & BFENE, SERHIETE, pTl-14, BAKFEH, 1983

3) A.H.Stroud. Approximate Calculation of Multiple Integrals p32-33, p220-221 Prentice-Hall, 1971
4) /M BIE SEBE p2l-24, EREFEEEI, PIAEE

5) fL BA—BB, HFERICHT S TROBEEERST AN, (2] AFKBEMA#HY, $£20, 215

6) WL, X458 Hermite #if & 2 0MEMS~DISH, HREEREESE, $65%35, 1983
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