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Huck’s Conflicts between Tangible Reality and Intangible Reality (Part Three)

Tatsuru IwAsAKI

Takashi Inukai, a Man-yoshuscholar says that there are two kinds of reality, tangible reality and
intangible reality, in this world in his interpretation of a famous 31-syllable Japanese poem of Shiki-no-
Miko’s. | quite agree with him. In fact, Huck, the protagonist of The Adventures of Huckleberry Firsuffers
from the conflicts between the two reality from beginning to end in the novel.

In this paper, | will try to make an interpretation of what kind of intangible reality Huck believes,
because the intangible reality Huck believes seems to be peculiar.

O Key word : reality]
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and me go to the show?" MO 0 OO0 OO0 O
ooooooooooo

“No, I reckon there ain’t going to be any ;
and you couldn’t go if there was ; because
the runaway nigger told Burton and me all
about that scandalous show, and Burton said
he would tell the people ; so I reckon they’ve
drove the owdacious loafers out of town
before this time” 00110
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... and shoved for the town ; for | didn’t
believe anybody was going to give the king
and the duke a hint, and so if | didn’'t hurry
up and give them one they’d get into trouble
sure.0JI 10
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Well, it made me sick to see it ; and | was
sorry for them poor pitiful rascals, it seemed
like I couldn’t ever feel any hardness against
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them any more in the world. It was a dread-
ful thing to see. Human beings can be awful
cruel to one another.01 10
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I warn’'t feeling so brash as | was before,
but kind of ornery, and humble, and to blame,
somehow —— though | hadn’t done nothing.
But that's always the way ; it don’t make no
difference whether you do right or wrong, a
person’s conscience ain’'t got no sense, and
just goes for him anyway.O[1TT10]
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It's the way | feel, too, Jim. But we’ve got
them on our hands, and we got ... make al-
lowances.O0110
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On the Teaching Contents of Technical Writing

Hidehiko ArRAKI

Next year technical writing is introduced in the third grade of this college. However, its goals and
teaching contents are not defined precisely. This paper introduces how to teach technical writing in
New Course of Study revised by the Ministry of Education, and attempt to find ideal teaching contents

of technical writing.
0 Key word : technical writing[
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0000
O It will take ten days to finish that work.
O A thick layer of paint will take a long time to
dry.
O Most brakes use friction to reduce speed.

0o0oooo

O Have him check the steam pressure.

O Applying oil will make it slide smoothly.

ogogo

O Flipping this switch up turns on the light.

0 Sound is produced by vibrating materials.

gogoo

O An induction motor works on alternating cur-
rent.

O A current leaking from the cable was detected.

ooooo

O A thermostat maintains the desired tempera-
ture.

O Heat energy can be defined as the energy pro-
duced by the movement of molecules.

0000

O That condition is described on page 100 of the
manuald 0 OO0

O The latest machinery was installed in the fac-
tory0 0O OO

O This old model is not recommended.0 0 O O

O The current must be switched off at the main
power switchO O OO 0O

O The conveyor is being repaired.0 0 0 0O O

O The spindles have already been replaced.O0 O
000

0000000000 D0andd but O T

O Plant distribution is shown in land areas, and
surface temperature distribution in sea areas.

O The detector converts the received optical sig-
nal into an electrical signal, then sends it to the
DC amplifier.

000200000 00 thatDwhenOdifdthough
0

O Hydroelectric power has the advantage that it
is inexhaustible.

O An electrical current is also a type of kinetic
energy because electrons move from atom to
atom.

O When the filter becomes dirty, remove the fil-
ter and spray it with this cleaner.

O If the engine does not work, the electrical sys-
tem is probably out of order.

O Water does not boil unless you heat it to 1000 .



oooooooooooooooo N

O Keep pressing it until the adhesive dries.

0 The moment the switch was turned on, it
sparked.

O Once taken apart, it is hard to put back to-
gether again.
@U00000000000000000000

00000000000 Oooooooooon
000@DDODOD0DD00D0ODOOOoO

O The quantity is so small that it cannot be de-
tected.

O Steam engines were too heavy to be tried in
airplanes.

0 The bolt cannot be removed no matter what
tool is used.

oooo(ooooo

O A rocket engine is an internal combustion en-
gine that uses its own supply of oxygen for
combustion.

O A camera is a lightproof box into which light is
admitted through a lens.
0oo@oDoooooon

O An electric current which flows through a coil
of wire round an iron bar produces magnetism
init.
000Rooooooono

0 The number of motions a robot can perform is
determined by the number of axes the robot
has.

O Petroleum is a mixture of many oils, but they
can be separated in the ways we have de-
scribed.

oo0oooo

O This new machine saves us a lot of time.

- We can save a lot of time with this new ma-
chine.

ooogoo

O The use of transformers is common in reducing
or increasing voltage of alternating current.

- Transformers are widely used in reducing or
increasing voltage of alternating current.

O An increase in the thickness of the lagging wiill
eliminate heat loss.

- If the thickness of the lagging is increased,
there will not be heat loss.

oooooog
0000

0) booo
00o00oooooooooooooooon

000000000000 ooooDoooooon

000000000000 0000000000

oo0oooo

000000 ooDOoon

O Ten divided by five equals two.0 O O O

O This wire is one micron or less in diameter.(0 O
od

O This plant has an area of 10,000 square meters.
oooo

O This furnace is 100 cubic meters large.0 00 0O O

O This beaker contains 1 liter.J 00 0 O

O This machine weighs about 30 kg.O0 O O O

U It takes an hour to finish the work.J 0 O O

O The temperature is ten degrees below zero
Celsius.0 000

O There is a slight vibration at around 120 mph.
o000

O Halley’s Comet can be seen every 76 years.
0000

0 We reduced production by 10%.0 000 O

oo0oDOoooooog

0 These two lines are at right angles to each
other.

O Turn the knob counterclockwise.

ooooo

O Draw a diagonal line.

0 Load the camera with film.

O Be careful when using that cutter.

O Do not raise the pressure in the tank any
higher.

O Never throw water on an organic solvent fire.

ooooo

O The earth’s diameter is almost four times as
large as the moon'’s.

O The longer the plate is exposed to the sun light
the more fragile it gets.

g o o
oooo0oooooooooooooooon

oooooo

Oo0oDo0ooooDoooooo
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Descriptions of the Verb “Rage” in English Dictionaries for Learners

Tomoko Hori

This paper examines descriptions of the usage of the verb “rage” in English dictionaries for learners.
It (@) compares and contrasts descriptions of monolingual English dictionaries and English-Japanese Dic-
tionaries ; (b) shows how the verb “rage” is used by consulting British National Corpus, Oxford English
Dictionary on Compact Disc, COBUILD CD-ROM, and some informants ; (c) makes some suggestions for

future revisions of English dictionaries for learners.

0O Key words : rage, reflexive pronouns, English learner’s dictionary

1. 13ZU®HIZ

1814 FiZ H A TR D SGEEEETH AR TH)
RS DI TLLk, 2D EFRFFEIME
ONBEE L TE, L 0bif, IoRZEFE
FEHLCBI L TIE, A ¥ U ARMIOFEFER L Sh
1 A ~®D The New Method English
Dictionary{1935) & 0 > 1929 442, WEh =
Bikm TRFFCAE B paes)] & AT KeSH A
o2 — RERRE] SHBESTERY, BART
R RS A U TGRS E RO BR B T
T 1, 20%H %< OFHIRUETIRD HIK
A, S TEREBEOHICHSNAITI O OFEER
A TUND,
UTHETETEENSE L, FHEOREAKRL K
ELEHLTWS, LAL, WL BIBESEL
Lokd, BbbVOIRMEOTRNEOEE
HThDH, avEa—FORE - ERICLY, K
Bifilear Ba—4 « a—XORNHMBAHE L 72
ST, TOFEROBLILERIEZDI-T
FHEORTOBRPIETEIBILL TS, ZD
LKMo T, FaEeH L MEBITEENIC
FEEICERD ANGNED, EO—FHTHWEFHRN
WOETHLE-E FITAY, KEOIRA ik
LiaWaE b7 Aevy, 8§l rage OFLR 207
DURANCEPNENEEZH OO TRE - gt
TAHEZLRLLEOEFIZEINTHAHD 1 >TiE
Rk EZ LD,

ARalE, Z 0@ rage (CEH L, FOEEY
B 5003 L [RIFFIZ, rage (2 DWW T DHGEREE
Otk & LB L, FORYEERFT D, &
oil, HETLROEEL L0 00, FEEYGET
ERICBIT OMEREEET D,

2. @] rage DL

FTEG rage FEFFER THITAHD L, £
1D LS iRz >Tn5, BEFEOMESE
TEDERE, 1<AB>EETD, Bb, &h
5D, ODOLD, 2<XKfE- K- WREN>RNIE
5, < - BIH - RAREDBSH LIRS, &
Bak550, 3<BE - #FmREn>WTD, 4
<BEBRSELAERDD, DADICELHDHI L
MTED, rage Dd LIk AIEFCREIE LT
iX, against, at, about, over, upon,on 23F|ZE X
T35,

BRI OB OWTHA 2 HT TR LT
L0k, sfth4aiters, 20 4ftd HiZ, rage
D& L2 oneself 3%t < PRI RIEERL, TR
RANBERTENEbLICBEED, FED) L
HAELTW5, ILICMEGEOEA %2 HIT TR
WEEE ST rage OFIRMRAFIAEIZHOWVT
RS LT3, F7-, BhdEHE S UCERES
FErELDBIEETZHLTHDBLON 1 tH 5,

gogbooo gooo
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# 1. FERFEROFR

V=7 AR
i

=

(3rd, 2001 )

) 1. <AB>HEETS, #nd, Lo dd [-extLT 1 oz & CHRT

% (+on) [against, at/ over, about]. 2. ((IER)) <HERE - A4 - (BYIARR EDI>HiL

NIES, EEH 55 5| | The storm ~d for three hours. & & LI 3R &It~

7=/ The battle ~d. BN EIL L7z, 3. (FR) BLAERDD

) GOl~oneselfl <A - HHL2ENR> (BRN-H%T) #E 5(+out).
T [] EE-TLAY &ET

[ EagE

INERET V4 BN
v A FEFI K SR
(20, 1994)

vi) 1< AMBS>SUELRS ; &5, BEOVESLT, ODOLD, FED ; (ALD)
(- & T) S 5 ((at, against, upon ...; for, over...)) : ~against oneself

B4Rt U CTEEMEC 25>, He ~d at his son for telling a lie. #iZE 7129
FERONEZETLIVRELE, 28BS ; <A - K -ERED>HNLD
The flames ~d afew days. #i¥2, 3 BRMEBEIEDS -7, 3 <#E4F - & -
AR EN ST FL, BEEED D . 4<BE - BERREN>HET D, @l
%7 % : The discussion on art was raging. ={iam23¥ L <IN T,
S5(EN<WNR>E<PE S 5 WmITORmEIT<

vt) (R <E - AR En>Fn7-%IZ (- 0iKEIZ) 72 2((out): The storm ~
ditself out. JEIIFIHEE I RN TIEE 7

AR—IN— « TR
— N
(2nd 2001)

H) 1 Gzx L) 295, EilE3 % (at, against, about) —He raged at me for
the mistake. D F LN WOE L7- W o THRITFMIIEZNUI R ~ - 2 <R -
- P - WR R EDN>MNIED, % 5% 5 —The sea raged #HIHNTZ /
The battle raged for two days. #&BHiZ 2 AR L < K7z

ftn) (rageitselfout ) (H 5 LAREMMNIE-T25H & TEE D,

=R VAT
Fnop E¢ oL (3
1998)

B) <ABR>OELES  Bhd, FRVEGT, B0EdD2; (A (-2 &T)
# %4 % ((at, against, upon...; about, for, over...)) || He ~d at his son for
tellingalie. WIZBFNIZFEOWNWZOTLRY LiELE. 2HiIENES, i
T5, BRETE, <EA-K-BRER>STEND, BMLIMLEED, <SP %
A ENS>E LKL, B %55 5 || Achicken pox epidemic is raging
in our school. 5 HOEK TIIKIED % 5 DB E 5D > T\ D, 3, < -
BRAREN>WT D, BWZET S,

fin) ((~omeself)) <&HH L - AR EB>HhiEN=% i E 5 ((out)
~ditselfout. 5 LIZMNBERIIRNATHbLI I E 7,

| | The storm

T BEFNAEHL
(2002)

B1l-iz/ oz & TR 5lat, against, about] : She raged at herself. 1% i
B HHICEES T2 (EXE - WAL EN) HKAIES : The forest fire raged for
a week. [LAKFIT 1 BERNIE- 2.

(BuL2EN) INES

rage itself out
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F—F—X7u | B1 (AIZ) (-0 L T) BRI 3(at..., against...,over...)). | Irage against [at] a

Uy 7HF | person A% E72 Y D1t 5 /He raged at his son for telling a lie. #IZEF% 5% %

FEH DWEZETLMAY EIELE. 2<EA-#HREN>THEND; <BS - 5% - BHREMN

(204, 1997) SWMULL#EL, BB EIES -7, rage itself out <boH LAArB>TENITF-TBAE

%)

Y —F—X%fn | vi) LKAR>EET S, bidhEbd  wyRITY, ODL B <about, over, at,

REL against > ; <<E[H - == [ - KOA>>EKITEEE2 T2, RWOZEINES

(20d)  1999) He ~d (and fumed ) against all of us. AARIZCHLDHELH LK. 2. <Hb
L« 5898 - K- B R EBSERZ 55 5;8RICET S ; BBATH S : Fever
~d through [in] the country. ZYRAEH CRBE 5D o7, ~ itselfout <&
b LRERS>SKERSE, ~through .. R =KL TTIERL .. 2T 3[E%2@
7.

FmERMBAKR | v. BT 5 WIEDS, % 55 9. <@li 1 >Cholera raged fiercely through the

FEd (1995) whole country. =2 L J B3 2EIZHEE % 5 5 - 7=/ The great Tooley street fire

raged furiously for several weeks. b v — VU —# DK XIIFHAMIER 2 55
-7-,/1 went to see him, raging inwardly. N.LE %S TTHRICEWICITo 7=
/' The fire is still raging. KDOBWIEFEAT.” For three days the
storm raged unceasingly [unremittingly]. 3 HR#E 2 R72 < Bk & FEN 7=,
< EIF 2 >He raged on about the needless expense of it all. F* D= & 4k
WCOWTORELRHEICEY %7~ , The hurricane raged itself out.
N rr—un GEnBEFHRAT) Lo BEEok. <+HiEF >rage
against restraint #HliZxt L C#& 5 ,He raged at [against] her for her
carelessness. RE BT ¢ E->THLZ LY LT L7 | rage at sbs
dishonesty ADARIEEIZEZ T 5 /The fire raged out of control. F:k
HiT &L THLHEERM o7 Controversy continues to rage over the issue of
abortion. F#EOBEZ O > THFITZARA L TV 7= /AIDS is raging
throughout the country. — A XREHIZIZWRZ - TV 3 The storm raged
with unabated fury. FIIIEE %2 @2 DI HRNIE - 7-, [HHIA gale raged with
extreme violence. | raging with anger 2> L& - T. <+ —self> The
typhoon raged itself out. EEIX GENA7ZETHRNT) L5 BEE -7k




M

ooboooooooooooboon onooo g

#2. FROFEOTLR

Cambridge
International
Dictionary of
English

(1995)

[I always+adv/prep] * He raged at (=spoke angrily to)us fro forgetting to order a
replacement. - To rage is also to happen in strong or violent way: The storm
raged outside/raged around us. - A flu epidemic is raging in / through local

schools. - The argument rages on (=continues strongly). *raging (adj)

COBUILD
English
Dictionary
Advanced
Learners
(3rd,2001)

for

2.You say that something powerful or unpleasant rages when it continues with
great force or violence. - Train services were halted as the fire raged for more
than four hours....the fierce arguments raging over the future of the Holy
City...The war rages on and the time has come to take side. 3 If you rage about
something, you speak or think very angrily about it. - Monroe was on the
phone, raging about her mistreatment by the brothers...Inside, Frannie was
raging... ‘I can’t see it’s any of your business,” he raged.

Longman
advanced
American
Dictionary
(2000)

(I)1. if something rages, such as a battle, disagreement, or storm, it continues
with great violence or strong emotions: A debate still rages on bilingual
education in public schools. | Outside, a thunderstorm was raging and the
lights flickered. 2. LITERAEY to feel very angry about something and show
this in the way you behave or speak: [at/about/against] For twenty years,
Evans raged against minority injustices.

Longman
Dictionary of
Contemporary
English

(314, 1995)

[11 1 if something rages, such as a battle, disagreement, or storm, it continues
with great violence or strong emotions: Controversy over the scandal is still
raging. | Outside a great storm was raging. 2I|[+at/ about / against] to feel
very angry about something and show this in the way you behave or speak:
Margo raged against the unfairness of the situation.

The New Oxford
American

Dictionary
(2001)

[intrans.] feel or express violent uncontrollable anger: he raged at the futility of
it all | [with direct speech] “That’s unfair!” Maggie raged. [with adverbial] (of
a natural agency or a conflict) continue violently or with great force: the
argument raged for day. - [with adverbial of direction] (of an illness) spread
very rapidly or uncontrollably: the great cholera epidemic that raged across
Europe in 1831. - (of an emotion ) have or reach a high degree of intensity: she
couldn’t hide the fear that raged within her.

Oxford
of

New
Dictionary
English
(1998)

[no obj] 1 feel or express violent uncontrollable anger: he raged at the futility of
it all | [with direct speech] “That’s unfair!” Maggie raged. [with adverbial] (of
a natural agency or a conflict) continue violently or with great force: the
argument raged for days. [with adverbial of direction] (of an illness) spread
very rapidly or uncontrollably: the great cholera epidemic that raged across
Europe in 1831. - (of an emotion ) have or reach a high degree of intensity: she
couldn’t hide the fear that raged within her.]

2 Austral./NZ informal go out and enjoy oneself socially: get ready to rage!
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Oxford
Advanced
Learner’s

Dictionary
(6th, 2000)

1 ~( at/ against/ about sb/sth) to show that you are very angry about sth or
with sb, especially by shouting: [v] He raged against the injustice of it all. - [V
speech] ‘That’s unfair!’ she raged. 2 [v] ~(on) (of a storm, battle, argument,
etc.) to continue in a violent way: The riots raged for three days. - The
blizzard was still raging outside. 3 [v, usually+adv./ prep.l(of an illness, a
fire,, etc) to spread very quickly: Forest fires were raging out of control. - Aflu
epidemic raged through Europe.

Random House

[no obj] 4. to act or speak with fury; show or feel violent anger. 5. to move or

Webster’s
Dicitonary  of
American
English (1997)

surge furiously: He raged around the room.

T, THAROFHEORRIZE > 2o TWNBEES D
D, R2LVDELRLHEORRTHHM, BHEELT
X, RFFHREIIEFRCAR L RS TS, rage
DI LI L BTEFARLEFAIC OV T HEVIZR S
N2V, TRFR L OBV, EXOFHERILHh
L EBFRORAEOCAREHITTEY, hEFEAED
HEZEHBLTWD b0I—Mb RV, Fiz,
rage oneself rage itselfout &\ o 7= RKHIzH
WTORERS —PIR LR, —F, rage »r
EEFOX I, rage DH EITEEREER LD
LEEHMLTWDIEHENIMH S,

) LEEHERROBEVESE 2T, B)F rage
DRAEZHLMNIT B72HIZ, British National
Corpus (BNC) & CD-ROM ki & COBUILD,
Oxford English Dictionary2-CD (OED?2)% fHu»
THBIZRRTHI, EDFREREE LD L DN,
£3ThHD,

% 3. B)# Rage DHFIRERR

D 77 61 21 159
rage + 7 1 8
EEFRE
rage + NP 1
rage + 1
BRALA
AR 89 76 29 194

OED2 | BNC | COBUILD | A

B 6| R E | Bk i

4 ® #

4

B | + against 7 1 8
B at 1 3 3 7
ol on 1 1 2 4
Ji over 1 1 1 3
& about 1 2 3

OED? BNC, COBUILD izd5@E U TR N A1E
M, EEBEMEEZ L ORVEHEFRBENNSE
50, #hEicke< BB & L T against, at, over,
about, BlFA & L TitonBEWNWEWH T & TH D,
BN ERIRY A2 RIS TOH T, BRIGER LD
IXABI@) DA E & 5BE L ABIO)DERAR4A
FEELDBEDO2HDOHTHD, IEL, ZOH
B4 AL & 5 AFIX18314ED D T 1900 44X,
WCITRABIT RS -6, £72, AFIMDO LS
EEEEEE LA RABNRHY, &< BNC I2£<
Rons,

<rage DXH>
(1) That is to say, I may have appeared calm,
but inside anxiety raged. (BNC)

<rage + against>
(2) But MacNeice has tried mentalism and so
raged against it that he nearly knocked his

brains out with rhyme. (OED)
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<rage + at>
(3) Dad must have raged at everyone to find it,
but he never thought to ask me.
(BNOC)
+ on>
(4) Championship

<rage
Read Madrid,
Barcelona and La Coruna have been
summoned to peace talks after disputes
between the clubs have raged on all season.
( COBUILD)

rivals

<rage + over>

(5) Arguments raged, in particular, over the
future of Poland, the first major state which the
Red Army entered. (BNC)

<rage + about >
(6) There was also controversy raging about
their attempt to rewrite the account of the
fall of Chiang’s former capital, usually
referred to as ‘the rape of Nan king.’
(BNC)

<rage + HEHIEFEE >

(7) ‘Gotch! yer prancin’ pollywog,’ he raged
pushing Tony head first in the dish of
pulsating pasta. (BNC)

<rage + NP>
(8) Taking up their pen in the Old White Bear

Inn, Barnsley, the Miners’ Association

union chairman and secretary raged
defiance.
(COBUILD)

<rage + HHR4AF>
( 9) The hot Harmattan wind had raged itself
out. (OED, 1831)

BNC % OED2, COBUILD iz L 5h 2 Ao
AERRD, 3 <EOFEEBOFERRIRICH
HERRTZLIITERWS, BNC [3EXS%
9,000 FFELEELSE 1,000 FEETHRE 1 {EED
A—RATHDH 2 EEEZDHE, TNHLORE

FERVDIGEOEEB LI ELRL TS Z L
I3RENTH D, FIT, ZOBREFHEDTR &
B LAabYE, ZOERBRERYTHINEBEL
TWETEV,

3. KEHFEOLR

AR DFEE TIX, BIF rage IJEBEHMNES &
LRVWHEFRRAENSN8EIEZ LD, &V 28N
BFAEE S, UL, ZoMmEFEREOTIC
I, 4FACEBERAFEZBEREEL L TE 5HGIE
B 2HI72C, L IREEFEDOS A KL
BAEIEr0 Thsd, LrbHRRAFEE & 5
X 1831 ED LD THBH Z LD, T4 rage NE
RBRAFE EDHERENICR TWVEEEZD
b, ST, BEEFEOS RAEBEEL Az
Wb, 5IHEEDIIRELT rage DEBFEILSD
DNV BBERH S, RIC5I ARG 722<
Tb, he raged. I TIXBED DT LA &M
b, ZORFIFO rage i HHFEHERTRVO T
RO EHERIENS, UEDOZ LD, rage i3E
AN EEAREREERLEZTIVWEEDbNRS,

LI THEORRES VDR - THD L, KR
FEMLIKOFEL BHFRAOAEEEL LTRER
LTWBDT, ZORIELTIIAFORERR
E—ELTWA HEMTRRICEL2ENRHY,
LV DI EFHE KKOFEDOHTRERZ > T
501k, BEEFEY L AL, BRRATAL &
DRBEDORERTHD, £T, HEFEEEZ L HHE
2 2WTiL, BNC & COBULD (Z& 8 il A
RoNBZEND, BBREINBIRETHHAH EE
25, FIFL, ZThiP—=7 AEMFEHRO L D
ICHEFEIEB Wi b Hy, The New Oxford
American Dictionary ® X D \ZH&#FEOIEAE &
AT SE L8 6%, [transitive (fLEHER) ]
DOEH %#2>LK ¥z, [with direct speech (B
FEL L BHIT) 1E LTRRT 500, HERES
DHBIC L > TRR-TLLBDEA I,

WICHRAREFE &L 2RI OVTRTHIZN,
A EIF|fA L7z OED2—CD £ AFI%IIH 243 /7
T, 500 FHMND 1988 FE TORAFIBED b
TWA 8, # 31X 1800E05 1988 £ HICIRE
LTREEZITo72D, 2FERTREZTo25E
TH rage PERARLFALBREL LTE A6
X 2HOHRT, LHrbEOREAEN 1830 ERDOH
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BT 5, BNC i 1975 FLUIED A ¥ U RIGE
HdTe a—/RATIED, BRAAE & 5
LB Bombieholz, ZThboDZ & LD,
rage D EURNA A BRUFEE LT L AT, B
TIRFEAYEDR VLN, ZOR%E
O DTeDIT, AT 4 T A= —EXFRIC

UTFOEFETA T +—~v 2 MNREEIT T
SRFERTHAME L THOWSR TS “The
storm raged itself out.” &9 ITHOWVWTEH
EBZDETAUVIANAAND, UTFDOTONLE
ATHLBST, RABFDOHERTHD,
a. This sentence sounds all right and you
would also use it. (ZAUTHRLRKRBL
T, H7BHBEED)
b. This sentence sounds all right, but you
would not use it. (T AUTHARREKL
2. BaBEHIIEDRW)
¢. This sentence doesn’'t sound right and
you would not use it. (ZiLid, RHKAR
KRBT, BoAHBEDRY)
d. This sentence sounds old-fashioned,
but you would use it. (ZAUiEHWERE
7. BATHEIEED)
e. This sentence sounds old-fashioned and
you would not use it.  (ZFUTHVEREL
T, HaA&bEDRN)
f. You have never heard this kind of
usage of “rage”. (ZORBLHIZLZ

C 40 [be|b&catba ThuiciED,
# EEEEL LCIEMES 2 &
b AR A,

FELEHEL LTREDR

rage #FE-7 ZORBEH
K (L7 Z S idnns, ol
wmEOMPOTEHO L
REAROWEZERD B,

IR RBLUIE Z 2B,

ZEN)
g. Others.
K4 Ar7x—~r  RAEER
A 2| | (Al 2 AL b
7 o+ &
— <
vk
A |20 e f| ZOIRERED, 572
X ig BXRhDH, 747 a
mEEL RO ZORBLEME
DB LRV, GELSE
ELTIHEDRWEA S,
B |30 b
e

HAERRET LD L, “The storm raged
itselfout.” L\ ) RKIHIL, XKFEL L TRIE- =K
BT, FREXFEMDEEFEL LTI
FE2HLDOEN, AFOFELESEL LT Ebn
RNENWITETHD, ZOREBIA T —~
RO, TAVIAETERNRE LT
WHTS, FORERETCIC—Raae LTl
2%, BNC R EORBIREBRERLGOETEX
5L, rage PERRAGFHE L DHIMIIEESEL
LTS Z EIXTRET S, BETH—MRIIC L
N DERE TN EBDN5,

&AM, ERFHIT ORI S (rage itself
out <HHLLARERSTHIVIES>THBIED) &L
DIERNH D, ZOTRMBEY THDHEEF AR
WA, ZOFEFEF TR IORBEUIBIEL EEICHED
NTND L EEFHFCEMESZTLE S R
HREV, £2C, ZORESWTRETH0T
biuL, (CGE), (F&23H), (FrkE otk
WELTOTMZHALERHD LB D,

ZH%H 20 rage BDEIFRAFEL L DHBITO
WTETHEL ORFFHIZETER A H D DT
A5 D, BIZEOHWEERBE-TEEITR-
TNB LW FNTE L 2023, rage (ZOWVWTHE
FNEITOBATRRIEITHD, &2,
et THZdE A CEEE] 13X, 1958 4RI
g5 rage OHEBICHIR4 % & D RBIOFR
AR, 1995 AR H T2 SGT D [T AN TE
KEFIR) (21X, <+ —self> The typhoon raged
itself out. HEUE i AT T) £H°<
BEEok LWIHRERHD, DF D HVMIZ
72> b 00, HLOWRTENERLTWDHD
T D, E7, [T % b AEFRIKEEIE I
T, FOXX—R|ZR %D Random House
Dictionary of the English Language \Zi38)#]
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rage NERRELTAL L AWITRYEL2VICY
bbb, BREBRICIIF1IOLEBVERSH
TWADTHD, BERBRDE ZMEEHITITIE,

WERE (EAL LRy, REMICARRLT
Wiz, RME#iaor TELMOAE, BEAF
RAFEARY3E B b Ao T, Bnglo
THMEOKREZMA S LBETEEDOHE M A
INTW3, oY, 85 rage PEFRAFE
EORABIIAARANFERBIC L o TREELWSH
Wb o TrTMAbNZEZEZENDDTHSD,
TIL, ED L D RHEIIE N EDEA D I,
Tz, IFLAFOEFFMRIFEL X IR T D
DX RDEA I D, T OV EMEHLD
25702, B1EF rage ORRBROLEEBAE L TH
BrrELTB,

4. B rage OELBROLEE
DYREYOS BRI ER TORERFE L FITh
5 TEMYEBMHBZEE] MMEOh T 19 fiik
CIBEDOEEEZ, Bif rage THRA4LFALZEHH
EBIZOWTOEREHEINE I PERSTHE,
FEcfotZmgieE] (1867), [FxsEmsnt]
(1886), [V =72 ¥ —KHFTIRKFEMZTE]
(1888), MEgLZFoErsL] (1911), [FEAEIETNEE
gl (1912), [ EFokdess] (1915), HER B
—#m TREFfgede] (1921) 121X rage (TBA$ 5
ERRHoE LTHERRATL & D HEICD
WTORRIFR OGN o Tz, FERORHICEF
RAFNCEET2ERN S 5 DIL, WHES ZARRI#
AN FfREER] (1915), T#HmEfmEEH]
(1922), FA&H =AM [AFFCHF i REril
(1927), T=&EEFKEEM] (1928) TH 5,
FORDOFEETIY, Va vy oo MBHIsEsE]
(1756), vV = 7 AZ—D[7 A Y HiEFede] (1828),
Century Dictionary Cyclopedia and Atlas
(1903) iz, BhiF rage BEIFRNRLFE L 2RE
oW TER A 24, The Oxford English
Dictionary(1933)i%, BREAEE LT IFEnT
HHIREEIZ D) LFRAL, 18314 L 1839 0
A& LT3, £z, OED OffilghRE L
THiE X COD (The Concise Oxford
Dictionary of Current English ) (OEh3) rage
KT ARRIIRSDEBY THD, FIENLE
5E T, T o LBhE rage ERALTL &

HRABCOVWTERBHD, B2 EEFLLT,
~itself out T, FNHONBEED) LFHAE
LTW3, Z@ COD 23HES =R A B =88
LIHEARETAIBRICEIBE LI vWbh 4, #
B2, COD L FHEH =M [BEARMNIEFPEH]
® rage DILRIIREBTWSE, TDZ b,
813 rage BEFNRAFHE & HHEICO>VWTORE
1, OEDRCOD oL TWAH EEZ LS,
ZLT, &< OFEMEERIT OED X COD 22XD
BHKOFELT TRL, [BEEAAFEMPEES] A
LDERBEBEEZTTELLEIND 5T Ehb,
rage DOFRARATORIEITZL < OEMEFMRICER
DANRLGR TWo Tt HRIIND,

E 52 COD 3% 6 it (1976 4F) LIRE, HRNA
AZFADORENRHBRINTWAR, A—rE—»2H
ATHRLEEXAEHNREZERERFEATHS
Idiomatic and Syntactic English Dictionary &
1% @ Advanced Learner’s Dictionary of Current
English, Oxford Advanced Learner’s Dictionary
of Current English X, 1989 FEICH - FEARE
THRARLFIZOVWTERLTWS 2 b, £L<
DEFFMITTEERPBER > TWDERFDOVEDEL
EZzbhd,

5. £&8

A LT AERBOEBEFERICTERT DD
FHOETIIH AN, HEREICDZ>TIX, ¥
BEOFH LWERETIEE EONT., TNETH
F0EZEEZLRTOWEEWVERIZOWNWTY,
TEIZEIPO TV EWIERENEETH D, N
A (2001) BEEHITHLHC. H<k-oTHESR
FETIEPNRL 2ot KRB R ZEHIBRT I L
WEWIHIOTIH L, BFI(EHBR(E)2
EOEDHPWVEREZTER L TV RETHS I,
AU 2 —FDREETaA—RIALERFHLLT
lpotehy, ZOX I RMEREENR—ERD L
N3z &iThbEsr9,
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#% 5. The Concise Oxford Dictionary of Current English ®3gif

The Concise | Vi & refl Rave, storm, speak madly or furiously, (at, against, or abs.) be full of anger;

Oxford Dictionary | ( of wind, sea, passion, feeling , battle, pain, disease, b.c.) be violent, be at the height,

of Current English | operate unchecked, prevail, be violent, whence ragingLY adv.; (refl, esp. of storm b.c)

1st, 1911 r. itself out, cease raging

20d 1929 BIREEL

3rd, 1934 BIREAEL

4th, 1951 Vi & refl Rave, storm, speak madly or furiously, (at, against, or abs.) be full of anger;
( of wind, sea, passion, feeling , battle, pain, disease, etc.) be violent, be at the height,
operate unchecked, prevail, be violent, whence ragingLY adv.; (refl, esp. of storm etc )
~itself out, cease raging

5th 1964 EBARELRATC

6th 1976 vi. Rave, storm, speak madly or furiously, (at, against, or abs.), be full of anger; (of
wind, sea, passion, felling, battle, pain, disease, etc.) be violent, be at its height, operate
unchecked, prevail

7th, 1982 HOMRELEL

8th | 1990 BORERLT

9th | 1995 v.intr 1. be full of anger 2 (often foll. by at, against) speak furiously or madly; rave
3 a(of wind, battle, fever, etc.) be violent; be at its height; continue unchecked
b (as raging adj) extreme, very painful (raging thirst; a ragaing headache )
Australia & NZ collog. Seek enjoyment; have a good time; revel

10th , 1999 1 feel or express rage > continue violently or with great force
2 Austral & N.Z informal enjoy oneself socially

i :

1 NE3ER. 1999, [HERBOLE 1 28 - % - AR

B R T) BHFgEtt. p.454.

METR - BRI 1902, [HBmeEiR] =4,

2% R, A, REF—HHE.1998. [ZgEo— ez 1919 [HUEHRMARM] =45
E7E2] M4 p.10. ABHZ.2000. [752 FeovFa ) —shm)] =4
3.[Al k. pp.226~227. o . .
M oL RERRAIRL B A B gy, 1008, DivetiTn s L o o7 RS %
3HR) .
<EEE> ANERE - B 2001, [¥—=7 AZERFEHS 3 K
i) (1 ¥&YEER. 1995, [HRZfniE A AREM#) Fratt. KEFEES.

AL, 1912, [REMR3SfsEd (BIXIAR 1985) ] 4 &L IEEE - BHBM.1997. [F—F—XFnlroT

k2. FRFEHE 2 R A
BIFRE - R EBES. 1953, FHEfmAdEf (34) ] WIS = H5.1915. [RGERMFFPFEM) ERIZEERRH
BFaett. JEB.
—1960. [HEFAFM (48] FHFRAL —1922. [##EFoged] B3t
At =88 1927. [HZfAREM] FFRAL FKK B, 2002. [===oRfMmFef)] SRR
——1936. [H&EFAFEM (2/R) ] BFFEtt. PIAREE - DB ERER. 1990, [54 by RRFNEESRE 2 AR J
BHREEE AR, 1911, THFEAKEEM] R4 BFFEtL.
——1954. [HEFAFER (31K ] 54 HEZ M. 1862. THRF¥FMBEE] T o
——1958. [ZHFIEAXEEHR (2/R) ] Bres. Ao FALT5Y—

PAETE—ER. 1999. [V — & —XFEFFRME 2 IR BF5est.
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AARERM. 1814. [EIEFIHBEAKR] EXIR) KMEE.

HWREBESE. 2001, [A—s%— -« 72 b —SMEEMRE 2 iR
FEOTAH
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A Consideration of a Fixed Length Coding Method Utilizing Characteristics of Japanese

Yuuiti HIrRAO

A writer is entropy to Japanese character data [[2 which performed information theory-analysis in
quest of 1] etc., and next used the feature and which was data compression method per considered]. It is
the Asahi Shimbun (Asahi Shimbun Publishing) “ TenseiJingo” considered to be comparatively typical
as a Japanese sentence”. Period : Inside of August 5, Heisei 10 to 8 [August], Heisei 14 Days : Part on the
1,338 th The total number of characters : 970,846 characters (the Japanese syllabary, Chinese character,
etc)) File Size : 1,993,374 [Bytes] was used. In this report, the data compression was tried using the fixed
length coding method, and the trial calculation of the rate of a data compression was made.

| considered a

To obtain statistical data, | analyzed the “TENSEI JINGO” of the Asahi Shimbun (The Asahi Shim-
bun Company) of 1,292 days as a typical Japanese text data which | thought.

O Key words : Japanese Text, Data Compression[]

1LEXDNE

ERTIBRBOXFET—XIIH L, = bot
(11&KRD D7 EDOIFERERAZMBNEZIT, K
WCEDRHEEFIA LT —FEMEIC S E B8R L
72[2], BAFEOX E U CiitbEpsmiis L Bb
N5 E R TR B TR [ RHE AGE

B TR 104E8 A S H ~ERK 144E8 H8 H DN

B #:1,338H %y
FRICFH:970,846 LF(IR4 . RF 72 &)

File Size:1,993,374[Bytes]
= LAY

AHETE, BERGFLEZHAVWEZLDE L
TTF —# EMEROE/IMEFEEME)ZRE LTz,
B EERENIIIS~2[bits)DFDEE L, F0Fh
DFEDT —F EMERE B L, FEk, #
FCOBERT 24 5LFEEICIE. SRFHRHIK
AEEI(1,338 B /) DMRMTAE SR K v HBUEES,., T
Fp,DEWVEET N OIEFICBRET D L HIC L,
28R4 H ik

Shannon DIEMERFR[3][411C L AUVXHFRIROE
HERBOEESBEAM T HIVITHHBEEL., #Ep.0
REVERIFE S CUEIICEWBERTE ST
. HMBEBEEL, EEp.O/NSWERELSICR
WEEREEEH YU THI EICE D IFERIRT —

S DIEFBAEPITAD, ZHICEYRIERELLF
— S DERE., BEMITA. P2 EBEDVRLT
HTENTEB[5], 2D EITERE LTI
BEBRLEORIVEIIE(LL, F— % D%EE
(Fa{b, EMER & ZEE S, R E Tl
BRESFENFEIC—EL TR TV 2w
EEBEWT S, ZOEGERMIL, —BILESL
ARRTHII L L, BITHRFIZES{LAREETH S
FEERESL L2bO & LT, il ZITElias? y 5,
SHEEIREND BH[6].

2B, UTAX T ERERFEREE LBz
B, LREBERLFEIGEFREI LW L eT
A

QIERBF(LFHOHBEE, =t

B HH I RA ANZEI1,338 A4y, MUTH
970,846 L. File Size 1,993,374[Bytes}& F\ T
B DOMBES,, MEpERDDHRE, ARG
DIERHERIRIT 21T > 72, Z OIEZIT TR (2]
ORNEELRUTHDEN, BT — 4 BEZEOLT
— ZOMEE B ESE TS, LEIL8[bits] X Y]
DEL, wha 7@ TMP. &V 9)0~3KRE
TOfHTE Lz,

22FMAE Y bRy U EBHEER L
ARETERLZHHEE Y by BRET

gogbooo gooo



(N oooooooooooooooooOmooba

RHESCECOWTUTIZRET, ZOFEER BEELZBEZOTHD, 210MITIZH T
FeEEntEEE L, T2bbREFET IV BT EAE )7 7 A VOB LK E CTHRE
77Ny NN, =2"HOFSERERD, * EnZ HIZ—EIZ LT, BB HBEESL. HRp,

DFFFZEBIZ2UTTRO - HBHEL, #ERp,d E2RDODTWVW5B, £, ABETHEHEOED . &
REVESPOLIEFRICE ST EE VY TTNL, £ BFEETETMP2302EDLE L=, Lis

DE, HFRnDIED > THAb)D A% AV, HlJEbits$b, i3 12 $n,
n=16 [bits] (M.P.1) HOBEEE D,
n.=24 [bits] (M'P.2) CITREMFIAREEERL2LDMND
n=32 [bits] (M.P.3) X, BFEEEN <18DBE. TOWRKEEE

DREFZ LN ETNHBBEL, MEPEMMET REGFELE)N, =270 R cLTOE A HEIK
LT RN(MP.DORE)Z & OF BALEEEICRGET 7 AGEI(1,338 ) D HIR I B NN Tl (A H 4
LD RQNCTEERET DT —FEMHERER/NNE CTRHBFELFHEIMP2IOLEERTAZEE L
THENWIRENPGKDD, T—FEMERER/N  FBRAVESRNENW) ZETHDE, FDIH,
DEBIZ ERLEFTEALMP.ORE) T L 0% KQOEANTHIELZTT>7-, THbbLG (i
FFEREGC HEN, ()M H(DIZ L U HIEbits BIZBREIN TORWEENHENTBEE DR
o, DR K Ebmu HEE L, RET D, FEErIEHELCRE, EHLFIZO/E
ny ny BORBNEGHE, TO%OL I IFEEEHNT
br(nina)=(16-n) Lfaut Qé=n) Do i s 205 2 L FBEL TS, 2O

min(Ve-n1~n3,Nog3) BRI 2ME & 72 5(3.3K6.2 ),
+(32-n.) 2; Jai by =b, —2n:(Nast =11 + Nusy — 12 + Nag3 — 13)
@)
nz (Zjnfvcl_i), Nﬁfj‘) 7272 Lb, : HilfEbitsE [bits)
by(n)=QR4-n) 0 fii+(32-n) X fuu (AR ERG R AR HEBE L)
. (ne> 1 }1) (1b) b, : Bl Bibits L [bits]
7272 Lb, : Bl E > S [bits] (F S LHFERF R AT SR LB/ LR
n. : 535 & [bits] n, : {5 5 & & [bits]
ny : FF S LEEE R &R 5 HM.P.1) n : FF AL EFE R EEL S H(M.P.1)
n, : B LEEE BT B (MP.2) n, : FF (LR EREGLFH(M.P.2)
fui : IBLRERpFINL O S HBHE n : P AL EFE R SRE S E(M.P.3)
(M.P.1) Nwi= 6,830 : HEFL 5 E(M.P.1)
foi : HELRE SR, Bl O F HBAE No= 89,213 : Hjﬁ?ﬂ%%‘&(M.P.z)
(M.P.2) Na3=250,106 : (HHFC 5 (M.P.3)

0+ HBVRE R p, Bt D 30 B H B Kﬁ%f&iﬁ“%ﬂﬁﬁ%M.P.Zﬁ DI Tz,
(MP.3) 237 — 4 [EAEE
N.=250,106 : HHELFE 54 (M.P3) ABE TRITT SRIAE > |55 BREE
N, = 2" {85 B EER (I 525 /8) E?@%{K{f%ﬂqb‘f’: EL. BAEXFT—4 i‘: L
min(a,b)iFa,b?/) TV J5 DA, T BB TR (1,338 RSN OB/ E B XD
L, SR ORI R o DT SIERERERI LI, ARETIT

BIOIBAMOT 7 AV EERT B e, P EREREAC)TERT 2.
[bits] Ak 41D E VI FETIERL HSETH R= AR T — 2 C o N 100 [%] €))

BEDETH D, 28R LITEROGFE(LRICIX BB EREN=15~22[bits] & LIZH{E DT — 4 &
BEALED ETET 7 A NDEONS,. FTORKL MEROR/NEBbhELZHE LT,
CBWTTF —Z EMERP L /NS B L5 IFER
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0.25

HASMIKEALE)
02 1,338H $3,1,993,374[ Bytes]

=

2015
3

£ o
[-™

0.05 |
M.P.0
0 0.02 0.04 0.06 0.08 0.1

LEAEDOREHRHEED, Ranking r

R1FH H R TR AR 505 BN,
#8305 #40:970,846 3L File, Size:1,993,374[Bytes]

M.P. 0 1 2 3
H K bits
BB 8 16 24 32
S 9 9
a5
n 256| 65,536 16,777 4,294
N_y = 2 s i
X103 X 10°
HER
RN 203 6,830} 89,213 250,106
x> k1 ¥H
5.78 391 291 2.33
[bits/Symbol]

BARBCLF)DOMBIHE, = b

8B R TRAE AGE)(1,338 B )0t B B R
P RO HDER 2R T, B IE8[bits]X
H19 . MP.OREITIO~3DIEEDFEITHONT
Kz, Z OB 25 Fn=8,16,24,32[bits]{Z 5 i
T 5, BRHTT — & (IShift-JIS2— RN-5—% % H
Wiz, BRATT — 2 X 8[bits] D 2 — Kig &
DIERMPUIE TN T D, FlAiE, TRFEAGEI
B4y, 1RREBORMICEABFORN. FI0XF
B XICERXFCER). WIT=— F(02H,
ODH,0AH;"H"iZ 16 A+ R O)R EBFA IR
T3, F1.,2. TS HERER,.OREWIEE
(277, L7mod - CHREEIZEC S H B SR IE ALy
Thdo, MELLEHE LS HHERESE)
NuZl& LHB{ELTH D, KT LK2.02R
A ik fitEh, filh S HIZ10E Lo TN D, BT
BHEERIEMDEN0Z, T b BRIz my
B SHBAEEpNSRKEINWI L R D03, &EMP.
DERENT VTR B H BLRE Fp O3 MR 12 K& <
RO TWA I EBnbind,

0.025

W EHE XA AR
oozt 1,3386 53,1,993,374[Bytes]
¢
£ 0015
5
£ oo}
-9
0.005 MP.2
\( MP.3
AN T e — —
0 0.002 0004 0006  0.008 0.01
LEXBEORSHBEMEEp,  Rankingr
[ ey MP.1 (X10™")
08
z M.P.0
i | BIEHEIXRE A -4
Z 06 P. -
&° 13388 % MP.3 (X10°)...
o 1,993,374[Bytes] i
moal e M.P.2 (X107
Es ........... o
H
02F .t .
0 1 i 1 J
0 0.5 1 1.5 2

ﬁg*ﬁ'?—@ BytesﬁNBS[MByfes]
B 3. T—3BytesBIN, T THHIREBEHN,_ /N,

F1LIIMP.O~3KIZE T 280 H B (K= AGE
(1,338BmMicBIF 5= b B'H, HETLFEN,,
Y, MP.OREBRELSRDIZWED, = b
O EHIZNELS BRoTWAN, TNEEfFITH L
IZFHEBZEMOKRE X, T720bMP.OREU T
IS A EFbitsE TR b b s RN OIS S
LB HN, =2 & ERICH B HE KA AGE
(1,338 B )HFIZBIN B EN, & DEN R E L
7o TS, K3ILRRNTT — % Bytes$NgstZ 5t 4
BB LA BT BNINDOE{LE R L TV
%. HEERIIE BB TRFE AGEI(1,3388 9.
1,993,374[Bytes) DT — 4 + 7 7 A JVIEEEN O D
Bytes$#iNes T 5, MEHHITHEC 5 HN, T L A&
LU HEBRESENLTH D, REOITARESTT
— & 7 7 A JLDBytes$1,993,374[Bytes]IZ £ 5
T, BB LB B ENS/NGL. MP.0(n=8
[bits)Z BV TIXEEFI L TV B 23, M.P.1~3(n=16
~32[bitsPIZ BT AT L TV, £ 2 5
ETFHEND,

328BAE y b NS UBHREIERMS 5L
X4a,4biZM.P.2JF B EFE B EREC B Hn AT XT3



m 00000000000000000 000000
4x10" | 4x10’ [
30
= 3x10' b
3 3 210 18[bits]
o T x1¢
% 2107 #
4 3 0 - : : : :
8 n=15[bits] . S 5000p 100000 | 150000 200000 250000
= a0l 16lbits]  17[bits] §-md - MA2 FFEHEE B RS M,
HS BRSNS AL AL SR 20y
0 . . . ' ' -3x10¢/ nc=15[bits1'l _ 17[bits]
0 50000 100000 150000 200000 250000 6(bits]
e s MP2FFEALEER BRI EMN SRR RRT AR MEEEBLI8S
B 4a BAAE b/ A BB R A LA & S Bl Ribitsdh, B 5o R Uh - S50 BRI B L 1 B Bt s,
35x10' =20[bi 4x10’
7 n,=200bits] T n,=20[bits]
3x10' | 7k
X Ff 310 22[bits]
P50 22[bits] ‘g 210’
S =
o 2x10 - X107 f
E £
21.5x10 8 0 ; . ' - '
! 2 50000 100000 150000 200000 250000
= 110 = 0 MP.2 FF B R BRI S M,
I i} -2x10"
M e R ERTTRS S EELA A x0
0 1 1 Il 1 J “3X107 -
0 50000 100000 150000 200000 250000

B 4b. BHEE b/ B BB R A SRS £ DHIBbitsHib

MP.2 FFEALEFE B ERAT S ¥in

MR EHERRTAXSHEERLI-I5E

X 5b.BHRE Wk -/ B BREFERFSLEIC L DHHbits 3

R2FFBFERN L T B (LREERERIE 5 non,, HIBbits kK BE > b 30D B KA e &
AT 7 7 A VB B BT T R A A GE) ROBZENTED,
G i . : H .
m— #8 3L F$1:970,846, File Size:1,993,374[Bytes] 58,561 F(2)iZ & 9 #1E
nc E;fizjnl:l fé}%i‘%%gﬁﬁ fq—%'ﬂgz‘g_yéﬁ éhf: ﬁuﬁbitsi&b'r@%,ﬂ:@
;| Ve ?ﬂ‘%‘#{ %’Ufﬁibits%’( %%VC\% E) o EE%E‘HS=] SN
- ‘ BAafE  |18[bits] & L7ziE, Hdalk
(/ﬁ\‘ ~ Ny _ ng ga =3 E §E =] E N N 9
i sampg] o | TR, | T b B | Dbt R BB & 2 >
TR Dalbits) | 32qbits) | 241bits] | 32(bits] W5, R, ZORQ)
N, =2 MP2) | MP.3) (M.P2) | M.P3) e
P.2. P.3. & Y #HIE X 7= Bl Ebits b,
15 32,768 13,067| 19,700  76,146| 230,406| 13.957,521|n @ jmy 2 opomsong
16 65,536 22,766 42,769| 66,447 207,337| 23,590,536 [5{LEEE B GE I B Hnn,.
17 131,072  43,146| 87,925 46,067 162,181 31,474,416 (BF R AL S ¥ %~ L7,
18 262,144 56,910| 205234| 32,303 44,872 36,267,066A F. T DORQ)Z L Y HIE
20| 1,048,576]  89,213| 250,106 0 o| 31,893,920/ “tﬁ'@f’fﬁbf%ﬂ@
| 2191308 9213 250106 5 0] 23.920.440 brmaxbx?ﬁ%/?z L7555 k&
ER G 5 Hn,,n 2 VT

% Bl Bibits b DEAL DERF 2T, FLHEN=15

T —H EREERORE 21T, £/, [X4b,5b
Hbnd X o I HIEbits$b, b, & bICFEER
ne > 19[bitsIZ BV TITHEFABEM & 72> T B,

~18[bits] & L7=HE. Kdaxbbnd L HiZ,
M.P2DFF BALEEE R En, & B & 7 5 HlEibits
HbITHEIEMEREE L > TWVWA I EMLLESICHI



goooooooooooooooboooooooon N

ZHITRF SRR (B ZER) N, = 2" DEAM.P.
2E3DHBRAFTHDE TN NGl E & 2 s 7272
DTHDH, Wo>T, MP2IDHFB(LEFELGET
FHn,n; DA Fngn K E < 2RER 1T EHIR
bits¥b, b . DIEIZT K E L 2 5,

337 —HEMER

REE Y by BREEEESLETo
ELT, 2OEBEBEDO 7 7 A NP A X
Nac[Bytes]. 7 —# EMEER[%](FHG) 2 RET 5
TG NEAER LT, AT CIIMP.O& KK
I3 T D D THRKABytes] DFEE D728 (n,
=320bitsNEEX DL LB, HEIZEL, ¥
$EC 5 4[Bytes] DD W IZ TMPI3DFEE 2 1 R
L. —&7T 25508 HiIEE DL B4[Bytes] 5 4
fFefbEhizbod L, —&T5 L0000,
RIZMP2OFEELRBE L, —EE2EBIZ L L
TWb, H6IZHEHEE v b7 EREERES
FALIEIZ £ D (EMFF S L bitsEN,c[bits], T —
S EMEER[%|ZRETH 7 u s T AOBERKN
M %R,
KRN =7 7 A NVZEDOH O, 8B HM
IR ANFEI(1,338B ) DOFE % DEMIZBIT 55—
S EMERERE LR ERIIRT, T4
JEREREROREICHER L2 5L EEERETL B
nz,n3 i F(1b),(2)42 & 0 3R & 72 Bl ibitsF b, o £ /)N
fEb w3 KDD Z LTIV RE LIZETH D08,
22IZFE L2 K oI, ZofE, FE{LEEERET
Tl T — ¥ EMEER B/ T AEOHETE
ETH D,

RINTT & O I BER=18[bits] DB, 7
— X [EREED I/ DR=56.50[%] & 72> T 5, X
TP EfERNE . O/ EEREIZBO TR/
ERDEWE LT — ZERRROBFZE 27T,
FEiERn: > 19[bitsIZ BV TM.P.2,30 4 B{r &
FIZHIAHR T RFAGEI(1,338H 40 I B L
RN DB TRIEEINDIFELRDHN, 20O
BINRWRFOME, FE5EREn=18[bits]iZI 1>
TT— 2 EMEERPR/MEL 2> TV B, Z O
DHFFALHFET 7 A VP A ZEIMP23D L D%
B T4.65[MBytes] & 72> T 5, ZDETH
R FMIKE AGEI(1,338E )T DRI
No 32 TH SLFEE I B & S D n=20,22[bits] D
B D SALEEE T 7 1 L H A X6.01[MBytes] &
DIT/hE< o TWV B,

¥, R3.AZEBVTn=20,22[bits] DB, LB
—BHEB LI E R TWAEDIT, BEE Y k-
NE VEERGBALIEC & DT — ZERERRE R
BID7007 AR/ 7 A LVDOKEEDE
5 D3,4[bytes] DD/ Y F"0"TH > THERL L T
WBHEDTH B,

2ED%H, AAENTELHAWSON TS 7
7ANEREY 7 b7 = TLHA JE2) [T TRIL 7
7A N, FHHMIKEAGEI(1,338H 7)) % EM L
el A, 77 AP A XiEN=1,079,983
[Bytes], 7 —# EHEHR=54.18[%] & 72 »7=, ZD
Y7 b =7 LHAIZ B ARFELFT — ¥ EH T
RSPHT, EfET — 4 ofEEA by, 77
ANVEREY 7 b U = 7 OMERE % LLBR§ A2 3 Bz

KIFBEE Yy b F VBREERM SLECL ST — [ EHEFERORE
W HALT 7 A V58 BB TR AGE) #305%5:970,846, File Size:1,993,374[Bytes]

=} 7‘7‘%{E§¥%77’ A - ) 7 |5
= e | S LEFER G 5K AR L — B k2 o

EE % & JE | EfEE
n [Bytes] T2 | s (i
TP 2 M.P.3 # s
oits]| P o M.P.2 M. P. 3 M. P. 2 M. P. 3 R[%] | #ts]
15 13,067 19,700{ 189,859 343319 120250| 376,565| 126,364| 70.50 245
16 2,766  42,769| 339241 758542  77,752|  424.287| 62,970(63.01 377
17 43,146 87,925  653,505| 1,571,303 42,698  460,230| 24360(58.81 531
18 56,910 205.234| 866,821| 3,787,841 5843 493,852  436[56.50| 644
20 89213  250,106| 1,367,281 4,640,447 of 498343 1]6250] 693
22 89213  250,106| 1,367,281 4,640,447 0| 498343 1168.75| 737

(FE1MER = > ¥ = — # :GATEWAY2000 G6-233, CPU:Pentium II, 233[MHz], FE{TRFREIFHAIZIZE3EC

O REFtime(NULLY 2 L 7=,
(#F2.)UNLHA32.DLL Ver.1.55eZ#LHA=—7 .t U 7 132 Ver.1.43\Z TEH L 7=,




(N oooooooooooooooooOmooba

iz, XBRIZH LT —FBEL &,
A QLERMIZ LV ROIZFEF O MBS, HR
P& BAGBOREE S L, BHEE Y bty
EREERFS(LEEAVEE LEHEOT —
S EREERERET 570 /T La{Ek LT,
—F | G) LR, QI LV BHE Y kA% L EFE
Ny [Bytel FHAH Noc €— Nyc ™1 FEEE Wz & LT,
=2 7% 5 38R n~18[bits|DHF,
n o< 4 7 — & JEHEER=56.50[%)]
B D i/ IMEMEEME) 2 1577,
A SBITEBAT CRWEREE Y Ry Bl
— BEERMSGEICR L
cRBE LT — 2 EMERE B/ E W L= 2

A - & DB DORGE,
M.P. 2. fE * MPAI~3D3EDFFLFEEEZRNDZ LD
ng :fFSEER [bits] Bt DR Et
ng  HFELT 7 A VNG " s =g e e
no<— 1 B DELALEAM=1[Byte] %H%ﬁﬁfﬁ@\ffﬂ)\%}u%@ﬁﬁagi%774
N BB T 7 AL VBB~ OB R
M YA Xbits] BITH TECHD,
Noc € Npc #2n, | XEOFZ BHAASREA T  SHIEE
“T, KPE TR —% & L CE BRI KE A
_ BB AR I TWEE W, B H It HE
X|6.
MLy boSs U BREEES S bbitsly  ERT 2.
RE7a 75 A
STk

(1M B " ) L oD 2R, = o 4 (1967).
RIFRE—"BABOHERE L £ ORMATENL
7T — Z ERSE OB R RO L35 % F P R
Ze R4 #,Vol.33,No.1,pp.91-96,Sept.2001.
[3]Shannon,C.E.:"A Mathemaical Theory of Commu-
nication",Bell System Tech. J.,Vol.27,pp.379-423 and
623-656(1948).

~
N

RHMIXEANE
1,338 &
1,993,374[Bytes]

-~
(=]

D
[e:]
T

D
(2]
T

TS EHEER]

60

[4]Shannon,C.E.,and Weaver,W.:"The Mathematical
Rl Theory of Communication”,Univ. Ill. Press(1949).
56

s 16 17 18 19 20 a1 2 [SIMEEFE R = b —DfFE" 3 o it
FEEERn [bits] (1991).
B 7.BHBE Y AU BREERFSRICIIT-IEMER gl KE " XEF —FEH T L= XA
P 5 [ERFROH TR < R, RETDE 0o imitt100n,
0, 0775 A X BERET Y a7 4 ) 7 4 BLHO2RC
AR BEAAT)BEZETSLEBEDDBl \aoazine, 1991414 5,pp.59-68.
4.5 &0
AFRMTIZ L 0 LT ORERBEF LT, canterbury.ac.nz.
(1) B 5B R A5 1 (1,338 H ) & g4 L . (R 14459 A 30 H % HR)
e OHBMEES,, MFp., T hrEHEXK

[8]The Canterbury Corpus, http://www.corpus.



ooooooooocooooono 0O0mooooOrn

uoobobboobbbodoobobbdd
—0000000000000—

O000"0000o”ooooo”

An Attempt at to Vitalize College Life (2)
—Possibility of the Kunugida forum—

Masatoshi FuruyA, Tomoyuki Suzuki, Kazutoshi Kuroba

The physical education subject held the first Ekiden on February 7, 1992, Since then, we have spon-
sored 37 times of vitalization plans in these 11 years. And, the vitalization plan was unified to the name
of the Kunugida Forum from 1997. The purpose of this report is to tidy the contents of an existing vi-
taliztion plan, to understand the situation of a recent student life and educational world, and to examine

the future possibility of the Kunugida forum.

0 Key words : Kunugida forum, Vitaliztion, Possibility
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A Study on Attitude of the Students Participating Ski Project (2)

Tomoya Suzuki, Masatoshi Furuya, Kazutoshi Kuroba

The purpose of this study is to obtain fundamental data to investigate how the skiing project of our
college performed in futuer, and to reveal the senses of the students of our college participating in ski-
ing project. The results are as follows ; the most of students participating in skiing project are satisfied
with the experience of skiing and being friends with classmate. And they are dissatisfied with being
able to ski a lot of time and to play snowboad. Skiing coaches is required the ability to give lesson skill-

fully and frendship.
0 Key word : skiing project
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Development of Student’s Physique, Physical Strength and Athletic Abillity

Kazutoshi Kuroba, Masatoshi FUrRuyA, Tomoyuki Suzuki

In this paper, we report the results of “Sports test” that carried out for the male student of Tokyo Na-
tional Colletge of Technology (TNCT). Analyzing these data, transirion of Student’s physique, Physical
strength and athletic ability were clarified. The height of TNCT students (1 st grader) is higher than the
national means (15 years) about 2 cm. As opposed to it, physical strength and athletic ability of this col-
lege students were also inferior to national means except agility at the time of a first grader. As a grade
progresses, capability relevant to muscular strength was developed to a national means level in five
years. But athletic ability, such as speed and aerobic fitness, is not fully developed. It is related to the
custom of exercising of the students who dose not belong to a athletic club. For us, It will be important
how we provide them with the opportunity of physical activities and pleasure of a sport.

0 Key words : physique, physical strength, athletic ability, costom of exercising
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Report of Projects of Contribution on the Community Education
in order to Interest Children in Science and Thechnology

Katsushi MATsuBAYAsHI, Hirotaka TsuTtsumi, Toshifumi Kosaka

We held two projects of contribution to the community education. The intention of them was to inter-
est children in science and technology. One was the support of the science education for a primary
school, that is a one-day class making a science and technical object. The other was creating an object
that is exhibited at a public science center. In the project we developed a special robot for children to
learn science and technology by seeing, touching and playing. Bearing the reorganization our college
into independent administrative corporations in mind, these projects are corporate effort and public re-
lations activity on the management of our college and enlarge raison d’etre of our college based on the
community. It is very important for our college to implement projects like these. In this paper, these
projects we have received high evaluation from the community are reported.

0 Key words : Community Education, Contribution to the Community, Education of Science and Tech-
nologyO
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Algorithm of Traffic Evaluation Method for Multi-slot Call Models Employing Recursive Calls

Zenji HAYASHI

In multimedia-network engineering, methods of evaluating the quality of service (QOS) of multi-slot
call traffic models are becoming more important. Although the evaluation procedures of Kaufman ® and
Conradt et al. ® are well known, they have some limitations when applied to traffic models. To solve this
problem, the author proposed recursive calculation procedures “. In this paper, the computer software
for the application of recursive calls to the procedures of ref. (4), and the difference in algorithm between
ref. (4) and the proposed method are described. The recursive calls are efficient for the precedures of ref.
(4) from the viewpoint of the computer software simplicity.

O Key words : network engineering, multi-slot call traffic model, evaluation method
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A Complex-Valued Neuron Using Input Amplitude Information

Hiroyuki Aokl

Networks composed of complex-valued neurons have an advantage in dealing with multi-valued infor-
mation such as gray-scale image data. This paper is intended to propose a novel complex-valued neuron
in order to develop complex-valued neural network applications. Renewing states of the neuron pre-
sented in this paper depends upon both phase and amplitude of complex-valued input, while renewing
states of conventional complex-valued neurons we have already proposed is determind by only phase of
input. Introducing such neuron enable us to expand neural network applications for image processing.
0 Key words : complex-valued neuron, image processing, phase, amplituded

1. BUBIT

R -0 FEOREEEREE DAL
MEECERIENTE, ZOMBICIEITER
B®EFRESDZENTESOIRI3]. ®RAEEIC
BERZ2—D2NOHREINE Ry M7= DR
MELT, M1IRRTEORBAEGE-RATY
EREL TV 4]5]. BRELEE AT IZKE
</ THiLE, R 21—y~ T—7,
BUED I Tuy 7 XDERIND. Ahank
ET — 5 AT O T 2 Kol 7 —J L
LB ITUIHOERICEREI NS, R
2a—I )Xy N7 =Y R EREALEL, 2O
PAR RIS BUEOH T 2 Korlgy 7 — U L&
BNEIN TRENRHNEE B SNS. BT
HEL TWAHEEX T TIIATLEER S % 5K
REtEAEIC X D EBR L TWEDN, KBS T
NEHEMCOBHLWER-_ - 2EALER
Za—I)xy MUK BN EHEBTS.

2. E&ROATTSIERE
BRI a—F) Xy bT— 7 ZEGUHIHH

AN —
O > HIALE >

—Z It
AAAAAAAAAAAAAAAAAAAAAAAAAA v hJ—
- 4
A " )
mg | RAE

M1 BEEGEEA T OFEAMEK

T2DITE, EEVIHEOADERTREIN
L EHENELN. 2T, RLAFEBEMHEOH
DRRSTHIELT T 2 B QAT &S &
LTRBATAHIFEEZUTOLIITREL TS
[4].

M x N, QDB ={u(m,n)} D 2 KITEHE 7
—JLERE v={v(m',n)}=DFT(u) &&Y
E&E, TR OWHTIX 0, = {Xphase (', 0') }
BRATHEALGNS.

X phase (', 1") = exp (i (a@m',n'y+ y(m',n'))) @)

ZIT, a, y IRATHEASLNS.

goboooog



[EE| ooboooooooooooboon onooo g

Im
y (k,1) Im k.1
™~ ‘__< : )
1 1
\\\,//I% \\\_//ﬂRe
(a) (b)
B :input

® :renewed state

(i ™Y
NN

v v,

© @

B2 ANOREERZEFRBICKBEIELEE 21—
(@) ANOERBARENHE () ANOIREANE <

Bolz%f (© ANOWREPNE AM 7 SRFELE

Lizngs

a(m',n’y=arg(v(m',n")), ®

'y(m’,ﬂ/) = COS_1 (l v(ml,n/) | / |vmax ) (63)
E Al =

y(m',n'y =sin” (|vim',n') | [ Ve ) (6b)

|vmax = max{|v(m',n') ;

, , ¥
Osm'sM; -1, 0<n'sN,-1}

—77, RARET 5 X phase 22 5D B w 1 ELAITF D
RNEFWTHILINS.
Q) y@m',n) &L TIN(6a)ZHW=EEIT,

U =| Vinax | Re{IDFT (X phase )} (8)
@ Fi, REDEMOEHER,

U =| Vias | I {IDFT (X phase )} (8b)
THB. TIT, IDFT &1k 2 KHtg 7 — )
IEWERL u=IDFT(v) THD, Reld#HK

BOHEREZ, ImIBERKDOEHZTNENRD
HI#EZET.

3. ANDREBHERZEZEET ZEX -1 —D

LI, A#®XTiEy@m',n') ELTR(6b) %, T
Ef u DT E L TR@B) 2N E/AEER

(D RIEREZ 586

B, R6b) 13 |vmax | ETHRE LN, (AT
ERIN 5.

vOn'sn') = [V ,n) | [ Vs | ©)
Ih&D, MHFAEEIR@G TROLIITE
mans.

X phase (m’sn’)
= cxp(i(arg (v(m',n")) + v (', )|/ V| ))

10) M5, v(m',n') EERZ2—OADAN
EE R, AN DEMR|v(m',n') | 1 HBI U THIAD
T N ENTHN Xppase (M, 0 ) BEASNB LS 72
BRI OETIINEEZRADIENTES.
HIZ, ANDIRIBIZHLTHE AV Y P ak—Jb
RZEEZ, ANOREBRENUTOKREITHS
BE, 7 MTAAME I, ERIIKIERES
TALIRERZ 2D UETINEERDLIEMN
T&ES. Thbb, v, ZAVyiak—)lRE
T5&,

X phase (m'1 I’l') = &xp (i (arg (v(m " nl))))

if |v(m',n")|<v.

(10)

11)

E A

Xprase(M'sn'y =0 if |v(m',n")|<v. 12

THbd. N2 LEER-_ 21— O OREH
FOLITERT. REHBER-_2—0OADA
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300
3
250 ®
E
R 200 .
g 150 -
R 100 X
[ 2
50 o
0
0O 02 04 06 08 1
vmax/vm
X3 TEGEER- - itLnE
BaIhizm#gs gz

20 40 20 40
(a) ()

K4 (@ cEHEOH G #RZ-D itk
DREINZEE (v, /v, =078,
ERROR =271)

a Hh W D =

20 40 ‘. 20 40
() b)

M5 R -_a—D Ik DEHIN-EHE
@ v, /v, =121, ERROR = 632
® v, /v, =194, ERROR =1445

HERT. K 2 BERERERBEEZLDANNE
ADNIBZAT, HBRERE IR S 7 S EENR
THNTZa—O OFLNEFIRE @ Ak
5. K20 3@ IS EANDERBANE
WIBAT, () ITHENT/NI MM T b EEC

K OEFREN RO 5ND. K20 DRAHDER
BOKREFESHNAL Y vak—ILb Ry, LOAEHL
BET, QMO 7 NEERZTHOT AHOL4L
HEZOEEHLWREEL, () KIEIREB(CE
FIATRIEREZBML TWB)ELTWS

4. BRI 2DV EBEBEENDI I 2
V=23

M2 TRLEANDRIEEREZEE T 2R
a—n EFIE, RNO KX BEMUERNTHE
BltehTnd. £2T, ZOEFIOEEGERE
BEAZDONWTYIalb—2a yET0nHiR5.
HER DT XM 50X50 T 256 HDO FIZADE%E
HELUZBRES 256 RIZDWTHNZ. £7,
|Viax | PMEA OB &0 B2 D728, 20
BICH U THIBIEA TE S |vpey | OEEL T
Vv, EHREDS I LETH. v, FRTOEEKD
v(m', 1) IRLUT, [vim',n)| /v, < 1 &25 &
DIRAETDIENBETH DN, v, BAEL
DTELZELROQULIUMI 7 b kES
y(m',n') DN RN TETLENHEVIFEL
7BV v, BHERKESLL TR D ZEDW
HTH%. TIT, BRIED |V |fve EHYEE
LT, COEBERLEEELEOREHE CHE
EHX BRI, TZTR, v, =2500 L BE
U, 2TOEBICDONWTEEKEER -2 —DO >
KEDERBINEEGEEOBREZFELRL. B
(ERROR) DatRERITXAEH W,

ERROR =\/2 2 (urecon(m’n)—uarg (m’n))2

CORRERLIEDDAR 3 THS. RRODFED
KEM-> BT, |vmax |/vm =078 DHET
ERROR=271 THo7. TDHEADILHEE LER
Ta-D0 IZXBREEERER 4 1TRT. RIT,
BERZ 2D L2RHEBEEOEEOALIZR
SNz, ¥k, K5y, OfzELDAEL
T Vo |V PEB 1 ZBATLE D L5728
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20 40
b) ZBE# 1
v, :0.4% of v,
Removed freq: 1416
ERROR =193

20 40 20 40
(c) ZBEH 2 (@) #£BFEH 3
v, :0.8% of v, v,:1.2%of v,
Removed freq: 1807 Removed freq: 2019
ERROR = 354 ERROR = 504

K6 Alvyviadr—)lRy, ZEHIBLELEOERT 22— O LD KREINIEE

BRDNTHHAN. |vmax|/v,,, =121 BET
HIFEEEOAITHLZRW., IhEDZ &
P5 |V |V PEEL TRETE BHAME
BIKL, SEITEREHICHLTRO) ITL3H
WAL, Rt EAEAEEEZSNS.

RECVve DHEHOEEBIZOWNWTHRS.
| Viax |/Vm = 0.48 THBHEBEIZDONT, v &E
LR EBEOER-_ 22— O L2 EEHEHD
ZLOKTEX 6 1IZRT. K6 TIXeEEERS
2500 D3 BED RNz man, b) 1416, (©
1807, (d) 2019 TH 3. #iz, K 6() TikLk
D 2% DEBEERS VO EhnZ &ich 3
A, BRI DK AREEBKRICHILS 2 H
BHoLbidReshizn, v, OBEICKD, N7
IRIF—EHEDDAEERNEES T KR
R IEWTES.

4. £&O

ANDREEREZZEEL THHOREIC KR
RER- -0 ETFIVEREL, HiITAH
DIR\BOKEZIICHAL THHZS 7 B3R
BEFINNBREGRZRBT 25 A TER LA
THHEERLE. COBER-Za—OEFI
ZHHT 272910, @ TOEEICHER/NT A
—% v, DBREVBETH N, flc OEGDZE
RIEZ2FEIHFEVRICTEZ &Ly, &
EFTHIENTES. HIZ, Alyrak—IVR

Vv, ZEMT S 2 EICKD, NSRRIV F—RKSH
ZHDEABERMEIARBICEROBRING. Ran
INETIIRARTELER - 2 — 0 > OEEGUHE
ANDISATI, A0 o—0 VI EED &R
B DERE AR E U THRET 2729, fir
M7 FERK D ZORESIZAMT D &0
TE5. COWEZEFERLUTHEY 7 MEICK
SEEDT 4N L TUESRBCERINS.
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Plateau problem and Dirichlet problem for H-surface equations

Minoru Haipa

Gulliver and Spruck extended Hidebrandt’'s existence theorems [10], [11] for parametric surfaces of
prescribed mean curvature by using Serrin’s existence theorem [13] for non-parametric surface of pre-
scribed mean curvature. In this report, we will extend their results by using Giusti’'s existence theorem
[5], which is an extension of Giaquinta [4], for non-parametric surfaces of prescribed mean curvature. We
will use isoperimetric conditions in the sense of Steffen [14, (0.5)], [15, (3.6)], who extended Wente's theo-
rems [17].

0 Key words : H-surface, mean curvature, Caccioppoli set[]

1 FFiR

EE11 R>0&neNIHL, Br":={z € R"|z| < R}, Bg := Bgr3,wn := |B"|
EB< QIR NOREREL., feLl(Q) &T5, ZDEZE,

/ |Df| := sup{/gf divgdz; g € Co*(;R™), |g(z)| < 1 for any = € Q},

|11

LEET D, 51T, ERBR"HNORVIEGLETEHLE,

(2) = 1 fz€eF
PEV=Y 0 ife e R\ E

>3
S5
=
Il

LEHTB. bL. R NOLEOFRBES Q1ML T [ |Dpp| <o 55K, E
ENLAYRUEEENS,

T 1.2 (Giusti [5] ) n>2&L. Qi U7y VEERER IO ZRD R A
DHEARLTS, ZOLE, HER

div —%  —HinQ (1.1)

V1+|Vul?

NREFFDIDDEREIE. ACQ. A4 ¢ A£QEHETHEEOAC Ty RUESR A
X LT,

}AH@WA</WW| (12)
RROLOT ETH 5B,

goboooog
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8 1.3 ( Giusti [5] ) EE 1.2 DRED T T, BTRIWMEEDES AC QiITHL
T (1.2) MDD ET D, TOLEE, HDEDK ¢ NEEL T, FEOH A yiRY
BACQITHLT. RORELNKDILD :

[ B@ | <= a) [1Deal (1)

#E 14 (FATREX) n>2&L. EXRHNOEEOH Ay RIERET S,
ZDEE, RORFEANKOILD :

n—1 1
B < / Do) (1.4)

( cf. [3, Theorem 4.5.9 (3.1)], [6, Example 1.2, Remark 1.16], [6, Theorem 2.14] )

B 15 QRR"NOBESEL. ERRNORLIVESGET S, bL fe HY(Q)
5. [ IDfl = [ |VFldz %% (cf [6, Example 1.2] )o [, |Dypp|dz 13 Q125
2 E ORYRAT—LWD, [ |Dpg|de 1. Federer [3,4.1.7) DEKRT. 501 >

FNOBEROERERFETH S, [14][15] IKBWT Steffen [ IHHDERLEM 7. HL
E 8 C? BOHER 0F 28T, [, |Dyg|=|0ENQ| £18% ( cf. [6, Example 1.4] ).

B 1.6 ZORXTRAE 0 DERBITEBATEINS., A+£¢ 12 4] >0 2EKT 5,

2 HFHEEE

#E 21 n>2&L. HEIR"ATRATMWIIZY 7y VEiEERKETS, L,
HOHERKR>0DEELT, FEOETRVWA Iy RUES AC By KMLT, R
s

)/AH(:E)dm‘ </|D¢A| 2.1)

MIROMDIBOE, HHEH Ry > R MNEEL T, FEOETRVWAS v RUESR
AC Bg," THLT, (2.1) RO ILD.

#E 2.1 OFIE THEIILD, BLEZOIIRER Ry > R WEELZTNE, A&

DHREE XRUT Ry:=R+ ¢ EBLSEE, BTRWASF v RUES Ay C B
WEEL T,

[ B@ | [1Dpal (22)
Ay,
MDD, —F. fE 1.3-14 L0, FOEK ey & ¢ DEELT. AER
[ H@ds| < -e) [IDescnel (23)
ArNBR™

n—1
]Ale

IN

& / Dga,| (2.4)
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PEROILDe TTT [Hlloo := || H||poo(mp,m) EB<EL (2.2)-(2.3) £ 0.

/ Deal < |[ HE)ad < / H(z) dr+] / H(z)do
Ak AkmBRn Ak\BR71
< (1—60)/|D<PAmBR"l+|IH||oo'|Ak\BR"|
< / D] — €0 / D¢ ayesnn] + 1 Hlloo - |4 \ Br"
2185, koT
1
/ Dosuonie| < =l1H ol 41\ B (2.5)

255, (2.3)-(25) &0,

‘ H(x)da:’g;/ H(x)d:r}+‘/ H(z)dz
Ay ARNBR™ A\Bg™
< (=) [ IDpanme] + 1Hllae - 14x \ Ba)
1 n-1
([ 100ad = Z14e5) + (1= o) [ IDpameel + [1Hllso 14\ B
1 n-1 1 n
< [1Donl = 1A= 2lH e 144\ B
c1 €0

1 n-1 cl 1
< [ 1Dpad = 14" (1 - Al - 441%)

AN

/5, Ko T, (22)-(2.5) &b,

cl/lDtpAkl SCI’/A H(x)dw‘
k
< CI(‘/AmBR” H(z) da:‘ + }/A . nH(x) da:D
k R

< a{t-a) [ IDea+Hlw - 14\ B}

< E—;HHHOO |4k \ Br" — 0 (as k = oo)

n=1
|Ax| ™=

IA

285, LEEMoT, +HKER & l:iﬂ‘bTK%ﬁ‘fAk H(z) dm’ < [|Dpa,| 8%
M, TR (2.2) KFET S, O

EE 2.2 524, fil 21 CEROBERIZ. Br" 2 R* NOEEOHERER G T
D72y Vs ER 0G #HDbOIEERATHESNS,

EH 2.3 ( Dirichlet B ) Q3. ARMEOIEEKE LD 3 )L 5 > BEEH 55K 2 557
0N ZHDOR? NOARFHEL, QNOHE w € (u,v) TEDT. Xo € HY2(Q;R3)N
COO;R3) IFEASNEEEET. R:= | Xollpo(qrey >0 &9 5. H iZ R® WTRA
HIZ) 72wy EiG R BT,

sup{|H(z);z € R®|z| = R} < 1 (2.6)
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95, THIT. EBEDETHEWAS Ay RUES AC By THLT, R&ER

l/A2H(:E) ] </|D¢Al (2.7)

MWD DETD, ZOEE, EEBD e (0,1) ITHLU T, Dirichlet 78
AX = 2H(X)X,AX,inQ, (2.8)
X = XpondQ (2.9)

DfEX € ({Xo} + HoP2(Q,R3))NC2H(Q,R3)NCOQ,R3) DEET S, TIT. Al
R3 NOAEZEEDT,

EE 2.3 O M 21 KD, Ry >R EE4ICENE FEOZETRAVWA A YR
UES AC By, KHLT (2.7) MWROMD, ZOEE, FH 1.2 LD,

div ——“ = 9H(z) in Br, (2.10)

V14 |Vul?
DfE u € C*(Bg,) WHEET S, ZI T,

Q@)= oY% in Bp, (2.11)

2T+ Vup
EBLE. Q) i3
div Q(z) = 3H(z) in Bp, (2.12)
BT, —H. (2.6) £D. R; € (R,Ry) MELEL T,
sup{|H(z)z|;z € R} R<|z| < R} < L. (2.13)
IDEE, uweC*Bpg,) THO., E ac(0,1) MHEELT.
sup{|Q@); e € By < o (2.14)

ZZT. M:={X e {Xo} + Ho"*(2,R*); || X||p(qrs) < R1} EBE. X € M ITH
LT,

Eg(X) = /Q{-;-WXF + gQ(X).Xu /\Xv}dw

LB, TOEE M T HY(QR3) ATHENWEKTHUTWS k., 2.14) &0, X e M
XL T,

Ba(X)> 3% [ (VX Pdu
Q

X2 T, Eg(X) BHEN (27 —7 ) THSM5. Morrey [12, Theorem 1.8.2]
0. M OET HY2(QR?) KDWTHWEKRTF¥EHRTH D, £o>T. Ey i
M NTR/MET X 255, Morrey [12, Theorem 1.10.2] £0. X € C%;R3).
TIT. Qg = {w e %X (w)] > R} EB<E. Qp 13 Q NOBEATH S, =
TT. Qpo= ¢ ERT.RIC. Qp £ o ETBE EHED >0 E. Qg NT
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>0 THBEED ¢ € Co™®(Qr) KHLTX —epX € M BWZ. (213) &V
sup{|H(X (w)) X (w)l;w € Qr} <1 WA 5, £>T. (2.12) &0,

d
0 2 ——Fp(X - ep)le=o =/ {VX - V(Xy) +2H(X) X X, A X, } dw
Qg

|X?

- {|vz12+2ﬂ(&)x-xuAxv}sadw/ v vy dw

Qr Qg 2

2 | X|?

> (1 -HX)XDIVX*pdw+ | V= Vpdw

Qr Qg 2

2

> V@ -Vydw

Qr 2

255, LEd->T, BRAEFERELD,

R < sup{|X(w)|;w € Qr} < sup{|X(w)|;w € 8Qr} =R
L20, FEETHD, WA, Qr=9¢. [|X||px@ry) <R THD. X & H2NL®
DT M ORBIZH B, Lo T, FED ¢ e C®(Q,R3) ITHL T,

0= iEH(X-F €h)]e=0 = /{V_X- Vi +2H(X) X, AN X, -9} dw
d6 0

L7235 T, Heinz [9] DEHMEEEKI D, £ED p e (0,1) KMLTX € C*#(Q,R3)
THD., X 1F(2.8) 2HHRNEKRTHET, O

B 24 THEH23 TR=00DHEICDNVWTIE. Wente [18] 2R L. TOHTHIT H
WEBDLE (2.8)-(2.9) IDWT, Q NHEMOHEITRO—BEEDNRL DL DI & 2R
L. QD ZEEGEOHBITIIMO—BHENR DLW 2R LU,

EH 2.5 (Plateau F& ) Q:={w=(y,v) eR%jw| <1} &EL. TIZR3ADY3
WS BT, H2ERR>0CDOWVWT, T'CBg &9%. ZIZT. I 2E5 HI2 i
& C(T) := {X € HY* (O R3); X|ag € CUO%R3) I3 T OFHALENEKETR }
ZHAL. CT) #¢ EIRET S, 0Q NOMBERD 3 P, P, P3 & T NOMRR
53R Q1 Qo Q3 &iF, MEEH/ELLEEEREL, C*I):={X e C(I); X(R) =
Qi, 1=1,2,3} £B<, HIZ. RIWNTHEAWNICY 72y VERRBER T,

sup{|H(z)z|;z € R?,|z| = R} < 1 (2.15)
ET B, BT, FEOETRVWAT A YRUES A C B KHLT, &R
’/AQH(x) d:c‘ < /|D<p,4] (2.16)
MROILDET S, TOEE, EHED ue (0,1) KHLT,
AX =2H(X)X, A X, in Q, (2.17)
I Xul> = 1 X, =0= X, - X, in Q, (2.18)
X e C*(T) (2.19)
EHRETHX € C2H(Q,R3) NCOQ,R3) HEET S, 512, 20 X ER%ER
[ X||Lo(@rs) < R (2.20)

AT,
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EE 2.5 OFIR FH 23 OEBATHE S Ry u. Q. Ry o 25, 7,
M* = {X € C*(D); || X||peo(,r3) < B1}
EBE, XeM THLT.
En(X) = /Q{%;vxw% %Q(X) - X, /\Xv}dw

LB ZDEE M IF HYH(Q,R3) NTHEHWERTH U TWA DT ([16, Proposition
145)). EH 2.3 OFEHEFKIZLT, Eg B M* OFTR/MET X 25D &N
REB. IHIT,

AX;=0inQ, X;=Xond
AT X € H2(Q,R3) NCYQ,R3) WHEIETZDT,
Ep(X) = mf{Ex(X); X € {X1} + Ho"* (4 R?), || X||L=ors) < Bi}

NWZ %, &5 T, Morrey [12, Theorem 1.10.2]) £ V. X € C°(Q,R3?) 2185, LK
MoT, FH 2.3 OFAMERKICL T, [|X||e(ors) S RPVA EED pe (0,1) 12
HLUTX e CPH(OR3) MNAZDT, X BHHUIEKT (2.17) 2H2T. REIT
X M (218) 2H/=F T &£ &Y ([16, Remark [1.2.4.)] )o RZ NOEEDES G &
X € H“*(G;Bg,) R®L T,

D(X;G) := %/ VX |2dw, V(X;G) ::g/Q(X)~Xu/\dew,
G G
Ey(X;G) = D(X;G)+V(X;Q)

EBL, ToEE, BLTeCH QLR BEEL T, Q= (id+er)(Q) EBLEE
S En(Xo(id+er) ™ 0lemo # 0 (221
MDD SIE, HMEDT3/NE W e £0 BNEEL T,
Ey(X o (id+e7)™'Q) < Bn(X) (2.22)
EHET, U—T O OEREBRLD, £HER g = (¢',¢2): 0 — 0 NEELT.
Xo(id+er)loge M* (2.23)
BRI, TOEE, D(X;0) OHBREKELD.
D(X o (id+er) ™' 09;Q) = D(X o (id + e7) "1, Q) (2.24)
MNZxb, LTAT, a—3— - U= OFKR (¢', =%, g, =—g¢%, ) &0
det(Vgog™) =g'49% — g'09% = (¢",)2 + (g%,)* > 0
THD, VX;)E X OMEZRDENEROWMDEBZICEHLTRETHIN 5,

V(Xo(id+er) logQ) =V(Xo(id+er) Q) (2.25)
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WERDILD, (2.22). (2.24)-(2.25) & 1.
Ey(X o (id+er) ' og) < Eg(X) (2.26)

ZB5%, LU, (223) & (226) B X W M* B3 Ey OB/METTTH B Z LI
FET D, Lo T, £ED 7€ CHQ,R?) i L T,

%Eg(lo (id + 67')_1; Qe)le=0 =0
ThiThideskzn, LZAT, EBED rc CYQ,R?) ITHL T,
d

—V(Xo(id+ €)1 Q) |e=0 = 0

THBNE, EED = (r1,72) € O, R2) KA LT

0 = C‘iip(_)go(idﬂf)—l;sze)hzo
€
_ 1 2 2 _ o 9 . ON 1, .2
= =5 | RfUXP - 1% -2k, X)) (52 +ig) (! +ir)} o

= _%/{(llul2 - IX—vIQ)(Tlu - TZU) + 2lu '—XU(”JU +T2U)}dx
Q
MNZ D, WZIT X 1 (2.18) &H7T (cf. [2, Theorem 1.4.5.1] ) O

AE 2.6 (2.17)-(2.19) OfF X 13, RN TIIEEMER H OffiEE&bdT 0T,
H-surface EMFEN D, £ T, (2.17) % H-surface DARREMLA R, H-surface I
BRIITIIFRELRWY (of Heinz [8] ). #iZ. 2D LEETZHEHH S (cf [16,
IV4]). EF 25 T, L I ARKEAEERSECT) £ ¢ TH5 ([2,1.4.2], [16, Lemma
1.4.8] )o Steffen [14], [15] KBV TIE, T OREAMEENKHETH S ( [14, Remark 6.3],
(15, Remark 4) in p.142] ). & 2.3 £LI3EH 2.5 23R L 23S, EK Bg % R3
NDOBH- E—ROBEI G ITEEMX ([7, Theorem 3.1], [15, Proposition 5.4] ). (2.6)
721 (2.15) Z sup{|H(z)z|;z € R}z € 8G} <1 KBEMA, (2.7) £id (2.16) %
UA 2H(z) d:ri < [|Dpa| WBEHA, H % H, = (1 + n%)_lﬂ TEGT R L W (
(11, pp.108-111], [14, Remark 6.2] ).
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Toxicity Reduction Evaluation (TRE) of Environmental Pollutants by
Activated Carbon Adsorption and Activated Sludge Treatments

Ryo SHoul, Takeshi NisHIMURA, Fusao HIRATA,
Jesica VEPsALAINEN, Karoliina LIUNGBERG

In order to evaluate the toxicity reduced by water treatment, conventional water quality indices,
such as individual chemical concentrations, biological oxygen demand (BOD), total organic carbon con-
centration (TOC), have often been used. However, toxicities of environmental pollutants to human be-
ings or ecosystem cannot be indicated only by such conventional water quality indices, because of
chemical interaction, unknown chemicals produced in treatment processes and so on. Therefore, toxic-
ity reduction evaluation (TRE), that have been proposed by U. S. EPA (United States Environmental
Protection Agency) as a method of environmental management, should be focused for reliable evalu-
ation of treatment efficiency. In this study, we examined toxicity reduction evaluation by using bioassay
based on cell survival test before and after treatments of toxic water sample. As typical water treat-
ments, we examined activated carbon adsorption and activated sludge treatments using various envi-
ronmental pollutants, such as 2, 4-Dichlorophenoxy acetic acid (2, 4-D) and 2, 4-Dichlorophenol (2, 4-DCP).
By activated sludge treatment, concentration of 2, 4-D was effectively reduced, though toxicity of
treated water still kept strong. This is becauce 2, 4-D was changed to 2, 4-DCP, that is also toxic, by me-
tabolism of activated sludge. In this case, toxicity reduction cannot be evaluated by indices based on
concentration of the chemical. From the result of this study, it is concluded that toxicity reduction
evaluation performed by bioassay should be employed for daily water quality management.

O key words : activated carbon adsorption, activated sludge, bioassay, cytotoxicityd
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Fig. 1 Time—course changes in concentration and
cell survival by activated siudge treatment
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Fig. 2 Time—course changes in concentration and
cell survival by activated carbon adsorption
treatment (2,4-D and 2,4-DCP)
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lonization Absolute Humidity Sensor

Shigeaki MaTsumoTo* and Akira KikucH*

Abstract

A simple ionization absolute humidity sensor was developed in the present study. It consisted of a
small-sized parallel plate ionization chamber with a radioactive alpha-ray source for supplying ion pairs
to measure absolute humidity in air and an operational amplifier circuit for measuring the ionization
current of the order of 10 A produced by alpha-rays. A sealed alpha-ray source, ** Am, was used. The
size of the sensor was 50 mm in diameter and 130 mm in length. The distance between the two elec-
trodes in the chamber was set at 15 mm which was enough longer distance than the maximum range of
attenuated alpha-rays from the source and the wall effect on the ionization current was removed. The
ionization current of the sensor was measured at various humidities in a range from 0 g/m?® to 25 g/m®
and temperatures in the range from 2000 to 4000 under the atmospheric pressure. It was shown that
the ionization current is inversely proportional to the absolute humidity because a decrease in the ioni-
zation current is caused by the absolute amount of water vapor contained in the air. From the relation
between the absolute humidity and the ionization current, it was found that the absolute humidity could
be measured with a sensitivity of 0.4 g/m?® that is equal to 3% in relative humidity at 2000 . The continual
measurement of absolute humidity was carried out to confirm the performance of the sensor.

O Key words : sensor, humidity, absolute humidity, alpha-ray, ionizationd

1. Introduction

Many types of humidity sensor and hygrometer have been studied” . Each of them has
individual merits and demerits and are used in suitable fields at which humidity measurements
are needed. It has been reported by Burbidge and Alexander % that the ionization current

caused by alpha-rays decreased slightly due to humidity. But, the further works based on their
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study and applied to practical humidity measurements have not be done for a long time
because the decrease in the ionization current due to humidity was too small and it was seemed
to be difficult work.

The relative humidity was measured using a double cylindrical ionization chamber with

alpha-rays by one of the authors >,

The double cylindrical ionization chamber consisted of
two chambers for humid air to be measured and for dry air to be assumed 0% in relative
humidity. Both positive and negative potentials were applied to the walls of both chambers
independently so that the output current of the double ionization chamber became zero when the
air in both chambers was kept dry. The temperature effect on the output ionization current was
compensated by a thermistor used in an operational amplifier to measure the relative humidity.
The amplified output ionization current was directly proportional to the humidity. Therefore, the
humidity could be measured with an accuracy of £5% in relative humidity in the temperature
range from 10C to 35°C. However, there were two disadvantages in the cylindrical ionization
chamber. The first was the wall effect which meant that the ionization current changed slightly
by temperature because the distance between the two electrodes was shorter than the range of
alpha-rays in the chambers. The second was the polarity effect of the electrode which meant that
the ionization current changed slightly by the polarity of applied voltage to the electrode. As a
result of these effects the ionization current of each chamber was affected significantly by
temperature and atmospheric pressure changes.
To improve the above effects and investigate the relation between the ionization current and an
amount of water vapor contained in the air, two parallel plate ionization chambers for dry air
and for humid air were constructed”. The diameters of the collecting and high voltage
electrodes of the chamber were 120mm and 170mm, respectively. The distance between the
two electrodes was fixed at S0mm which was enough longer than the maximum range of
alpha-ray which was about 38mm in the air at room temperature. The differences in the
ionization currents of the both chambers were measured and it was shown that the differences in
the ionization currents were independent of temperature and atmospheric pressure. The absolute
humidity could be measured with an accuracy of 2% in the ranging up to 30g/m® that was
equal to 80% in relative humidity at 35°C.

A single small-sized parallel plate ionization chamber was constructed here as a new-type

absolute humidity sensor.

2. Small-Sized Ionization Chamber
An absolute humidity sensor was constructed as shown in Fig. 1. The sensor consists of two
sections of a small-sized parallel plate ionization chamber and an operational amplifier circuit

which converts the ionization current to the output voltage. The size of the sensor is 70 mm in
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diameter and 130 mm in length. The lengths of the chamber and the amplifier sections are
45 mm and 85 mm, respectively. Two electric electrodes of a high voltage electrode and a
collecting electrode in the chamber were made of brass plates and are 50 mm in diameter and 3
mm in thickness. The surfaces of them are polished and finished to mirror surfaces with
chemical compound. The plate of the high voltage electrode has a small hole of 3 mm in
diameter at the center of it and a sealed alpha-ray source of ***Am, of which the size is 5 mm
X5 mm, is placed at the back side of the plate so that the alpha-rays passing through the hole
are emitted into the whole space between the two electrodes and make a large number of ion
pairs along a path of each alpha-ray . The activity of the source ,which emits alpha-rays with the
energy of 5.4MeV, is 3.7 MBq (1004 Ci) and the maximum range of them are about
38mm in the air at room temperature. In order to set the distance between the two electrodes
short and to remove the wall effect, alpha-rays are attenuated by means of a mylar film of 1.3
mg/cm’ in mass thickness which is placed on the surface of the source. The distance of the
two electrodes is fixed at 15 mm that is enough longer distance than the maximum range, 12
mm of weakened alpha-rays. The outside of the chamber is enclosed with copper meshes to
shield the electric field from outside.

ol-Ray source

Collectling
Mylar flim electrode

/Meshes
“q- 7 1010
AN

1
1
3000pF

.......

0
To pen recorder

Fig. 1. Ionization absolute humidity sensor. It consists of both sections of a small-sized
parallel plate ionization chamber and an operational amplifier circuit. The size of the sensor
is 50 mm in diameter and 130mm in length. The collecting electrode is 50 mm in diameter
and 3 mm in thickness. The distance between the two electrodes is 15 mm. The alpha-ray

source is a sealed source, >*'Am of which size is 5 mm X5 mm.

The ionization current caused by alpha rays in the air of the chamber was measured by the

operational amplifier (4M/4229P) with a feedback high resistance of 10'°Q. The time constant
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of the amplifier was set at 30 sec. The section of the amplifier circuit in the sensor was kept dry
by connecting a small glass bottle filled with silica gel. The ionization current was measured

and recorded by using a pen recorder.

3. Experimental results

The ionization current of the chamber was measured in dry air and humid air in which the
humidity was controlled constant. The relations between the ionization currents and humidities
were obtained from the experiments described as below.
The ionization current was measured in dry air at 10°C, 24°C and 40°C against the applied
voltage to the electrode as shown in Fig.2. As can be seen in the figure, the ionization current
shows the nearly constant values of 4X 107'° A (400 pA) above the applied voltage of 200
volts which is called as the ionization region in the ionization curve of a general ionization
chamber. The values of ionization currents did not depend on the temperature because almost all

of the ion pairs produced by alpha-rays in the space between the two electrodes were collected

without the wall effect in the chamber.

lonizatton current ¢ 10710 4 )
W
.

/' Temperature 10°C, 24°C, 40°C
] .

T T T T
0 100 200

T T
300 400

Appited voltage ( V )

Fig. 2. Ionization current in dry air vs applied voltage in the temperature range from 20C
to 40C.

The changes in the ionization current due to the temperature in the present chamber and in the
double cylindrical ionization chamber” are compared as shown in Fig. 3. In the figure, the
horizontal axis shows the temperature and the vertical axis shows the changes in the ionization
current against the values at 24°C and 27°C. The ionization current in the double ionization
chamber changed totally 6% in the temperature range from 10°C to 40°C as shown by triangles
that was almost equal to that caused only by a change of 80 % relative humidity. On the other

hand, the present chamber kept constant value within 0.3 % as shown by circles. Also, the
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change in the ionization current for atmospheric pressure change from 754 hPa to 769 hPa in
room was within 0.4 %. These results show that the present small-sized chamber becomes more

effective against for temperature and atmospheric pressure changes.

L 5%

Fig. 3. Changes in the ionization currents of the present sensor denoted by circles and the
double cylindrical chamber denoted by triangles against the temperatures in the range from
20C to 40TC.

To evaluate the humidity measurement by the small-sized chamber, the decrease ratio
between the ionization currents in dry air ( 0 % relative humidity) and in 80 % relative humidity
at 20°C was calculated at each intensity of the ionization current which corresponded to the

activity of the source and obtained as shown in Fig. 4.

~8 A~

o6 O -

= -—
%4- O~ 2
TN .
= A E
2 4 \ _1':,
A T = 30sec =1
a— [ %
0 L ||l“|l|| I T TTTTT 0<
1071 10710 10°°

fonization current fn dry air (A)

Fig. 4. Decrease ratio due to humidity and sensitivity for absolute humidity at 20C against
the intensity of ionization current. The decrease ratio was defined as the ratio of the
difference between the ionization currents in dry air and in 80 % relative humidity and the

ionization current in dry air.
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Here, the decrease ratio was defined as the ratio of the difference between the ionization
currents in dry air and in 80% relative humidity and the ionization current in dry air decreases
from 7.8 % to 4.5 % with an increase of the ionization current. This decrease is considered to be
due to slightly decrease of recombination coefficient of ion pairs produced by alpha-rays, but
detailed analysis about it has not done yet. The weaker ionization current causes the larger
decrease due to humidity, but it brings an increase of fluctuations in the ionization current and
makes the measurement sensitivity for humidity worse. The vertical axis on the right side in the
figure shows the measurement sensitivity for absolute humidity at each ionization current at the
time constant, 30sec of the amplifier circuit. The measurement sensitivity is getting better from
1.3 g/m’ to 0.4 g/m’ with an increase of the ionization current. From the point of view of a high
measurement sensitivity, the intensity at the point where the ionization current was 413 pA
and the sensitivity was 0.4 g/m’ ,that was equal to 3 % in relative humidity at 20°C, was
employed and used in the experiments and the relations between the ionization current and the
relative humidity, the absolute humidity were obtained from the experimental results.

The measurement results of ionization currents in various humidities at 20°C under atmospheric

pressure is shown in Fig.5 . The chamber was set in a cubic box of 12 liters in volume and the

80%

50%

20%RH
2
Dry alr %
0

3.9 4,0 4.1

Time ( hour )

tonization current ¢ 10710 A )

Fig. 5. Measurement result of ionization current in the relative humidities of 0 % (dry air),

20 %, 50% and 80 % at 20C.

humidity in the box was controlled at desired levels by sulpheric acid in a petri dish. The
humidity was also checked by a hair hygrometer. First, the air in the box was made dry ( 0 % in
relative humidity) by means of calcium chrolide and then the relative humidity changed to 20 %,
50 % and 80 % in turn. The ionization current showed 413 pA and decreased to 411 pA, 403 pA
and 393 pA in 20 %, 50 % and 80 % relative humidity, respectively. Therefore, changes of 80 %
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relative humidity caused a net decrease of 20 pA in the ionization current which was about 5 %
decrease against the value in dry air.

The measurement result at the temperature of 30°C is also shown in Fig. 6. Change of 80 % in
relative humidity caused a net decrease of 25 pA which was about 6 % decrease against the
value in dry air. It can be seen in the figure that the ionization currents decreased more
compared with those in the same relative humidities at 20C because the decrease in ionization

current depends on the absolute amount of water vapor contained in the air.

Drylair

80%

50%

2
Dry [air i
0

3.9 4.0 4.1
lontzation current ¢ 10710 4 )

Time ( hour )
=

Fig. 6. Measurement result of ionization current in the relative humidities of 0 % (dry air),
20 %, 50% and 80 % at 30C.

The relation between the relative humidity and the ionization current was obtained as shown

in Fig.7 at the temperatures of 20°C, 30°C and 40°C. The ionization current in 0 % relative
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Fig. 7. Relation between the ionization current and the relative humidity in the

temperature range from 20C to 40C.
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humidity shows the same values of 413 pA at each temperature which indicates that the wall
effect can be removed. The ionization current was inversely proportional to the relative
humidity at each temperature and as described above the decreases in the ionization current are
different with the temperature.

The relation between the absolute humidity and the ionization current was obtained in the
same temperature range as shown in Fig. 8. As can be seen in the figure, the ionization current is
inversely proportional to the absolute humidity in the range from 0 to 25 g/m’. Therefore, the
absolute humidity could be measured directly from the ionization current of the small-sized

chamber.
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Fig. 8. Relation between the ionization current and the absolute humidity in the

temperature range from 20°C to 40C.

In order to test the performance of the small-sized chamber the absolute humidity was
measured continually by alternately repeating opening the door of the box into the room air and
closing it as shown in Fig. 9 in which both of the temperature and the ionization current were
recorded against time. The scale of ionization current in the figure was converted to absolute
humidity using the relation in Fig.8. Until opening the door, the temperature and the absolute
humidity were kept constant of 26.5°C and 17 g/m’, 68 % in relative humidity, respectively.
When the door was opened at the time t; the temperature decreased to 22.5C and also the
absolute humidity decreased rapidly to 9 g/m’, 48 % in relative humidity , which was equal to
room humidity. At the time t,, the door was closed again the temperature and the absolute
humidity went back to the initial values. At the time t;, the door was opened again to test the
changes in temperature and absolute humidity. From this practical measurement result it was
confirmed that the small-sized chamber is useful to measure absolute humidity as a new-type

ionization absolute humidity sensor.
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Fig. 9. Practical measurement result of the absolute humidity.

4. Conclusions

A simple ionization absolute humidity sensor was devised. It consisted of a small-sized
parallel plate ionization chamber with a sealed alpha-ray source, **'Am, 3.7 MBq for supplying
ion pairs and an amplifier circuit for measuring the ionization current of the order of 10" A.
The size of the sensor was 50 mm in diameter and 130 mm in length. The distance between the
two electrodes of the chamber was set at 15 mm which was enough longer than the maximum
range of attenuated alpha-rays to remove the wall effect on the ionization current. The
ionization current of the sensor was measured at various humidities and temperatures in the
range from 20°C to 40°C under the atmospheric pressure. The relations between the ionization
current and the relative humidity and also the absolute humidity were obtained from the
experiments. It was shown that the ionization current is inversely proportional to the absolute
humidity in the range of 0 to 25 g/m’ because the decrease in the ionization current is caused by
the absolute amount of water vapor contained in the air. It was found from the experimental
results that the absolute humidity could be measured with a sensitivity of 0.4 g/m’ in the
temperature range from 20°C to 40°C that is equal to 3 % in relative humidity at 20°C. The
practical measurement was carried out to test the performance of the sensor. The sensor devised

here will be useful to measure the absolute humidity as a new-type one.
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Improvement of the volcanic ashes from Mt. Oyama for agriculture

Fusao HIRATA, Ryo SHoul, Akihiro NARUKE, Yoshitaka Subo

By the hydrothermal reaction in alkaline solution, volcanic ashes from Mt. Oyama in the Miyake-is-
land, were examined in order to use them for soil of agriculture. By some previous researches, it has
been found that a part of the sulfur in volcanic ashes will be removed by hydrothermal reaction in alka-
line solution. Removal of sulfur should be due to the composition of volcanic ashes. In this study, we
tried to remove sulfur by hydrothermal reaction, in terms of concentration of sodium hydrate, reaction
time, and temperature to find the most reasonable conditions for sulfur removal. Moreover, some zeo-
lites were created by the hydrothermal reaction. Also, we tried to examine water retentively of the im-
proved soil.

O Key words : soil for agriculture, volcanic ashes, hydrothermal reaction, zeolites, water vetentively[]
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Table 1  Chemical composition of the
Volcanic ashes (wt%)
Si Al Fe Ca
24.12 7.47 35.71 19.33
Ti Mg S K,Mn,V,P

2,17 1.18 8.90 Less than 1.00
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Table 2 Classification of soil for aquicultural use
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The name of the journal has been changed from *“Research
Reports of Tokyo National Technical College” into “ Research Reports of
Tokyo National College of Technology” since thelTTT] issue.
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