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Combustion Characteristics of Diesel Engine with Change
in Ultrafine Bubble Diameter Mixed into Fuel

Atsuyoshi TAKAYAMA™, Tadayuki TANAKA*!

Abstract

Environmental issues have become a global problem. Among them, environmental pollution due to exhaust gases is
an important problems. Diesel engines used in marine applications are very large in size, and the heavy oil used as fuel is
of extremely poor quality. Its exhaust gas discharge includes a large amount of harmful substances and is hence subject
to environmental regulations. Currently, the Tier 2 Regulations in effect began in 2011, and the Tier 3 Regulations has
become very strict from 2016 onward. As a result of more stringent regulations by the International Maritime
Organization (IMO) regarding NOx emissions and sulfur concentration in fuel oil for vessels, pollutant-reducing
technologies are being developed at a rapid pace both within and outside Japan. However, improving combustion
efficiency is not easy. Owning to the trade-off between NOx and PM. The NOx content of the air-fuel ratio can be
reduced to improve fuel consumption. This technology uses micro-bubble in the mixture. We study the air mixed into the
fuel and the generated OH radical in the fuel due to the miniaturization of the micro bubble to the ultrafine bubble.
Therefore, it studies the reduction of NOx and PM as well as an improvement in the fuel consumption by focusing
attention on the mixture air particle diameter. As a result, ultrafine bubbles of air lead to improved combustion, it was
reduced fuel consumption, 11.2% by boiler and 17.1% by diesel engine.

Key Words : Ultrafine bubble (UFB), Air mixed into fuel, Diesel engine, NOx, PM
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Lo THEIIEEL <, S EFIFICAERT 2LERH L. F /N7 VBREHEEMRES TR TH ) W, 7 Lo
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> X106%, wL v Z406%, T H400METERAIL 72, ZOE G2 b LI, Bk =7y v ZMA§RLAILT
RO 24T - 72, F72, Malvern # NanoSight LM20% H\>, 50nm~1000nm DR EEEHA % 47 - 7.

Table 1 Engine Spec Table 2 Fuel Character
Engine Name Kubota EA14-NB LSA
Ignition Direct Ignition Density (g/cm?® (15C) 0. 8572
Engine Pattern 4 cycle Flashing Temperature (C) 71.0
Power 8. 45kW/2600rpm Kinetic Viscosity (mm?*/'S) (50C) 2.361
Bore X Stroke (mm) 94 x 90 Water Content (%) 0.00
Injection Point (°) ATDC-21° Carbon Residue Content (%) 0. 44
Experimental load 75% Ash Content (%) 0.001
Sulfur Content (%) 0.077
Nitrogen Content (%) 0.01
Low Heat Value (M]/kg) 45. 43
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NOx %X, 5min+ Omin, 5min+0.5min, 5min+ 1min & dIZIZIFEALA RSN LA -7, Smin+ 1 min ®
AIRBEIREH 920 —40C AT M2 61, COREMNLSA B L ) P TE7-2 &0 n, KiFA BBk
FEINZDDEFHENS.

PRENEE H1E, Smin+ Omin £°1.24%, 5min+0.5min 7%3.60%, 5min+ 1 min 2511, 02%cL#ET& 72,

INS,5, Smin+ 1min 28 NOx IEE 2 EKH T E 2 L MBRHIRBNUETE L RN gh ol 72,
Imin &) EL{ATo 7221, Z2REEICRES E LR N o7z,
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33 F4—HEILI I ICLDERER

TA—ENZT I VIIBTAERERZRSIIRT. a) 2NOxERE, b) WRETHL. b) OBT T 713
B (kg/h) T, i7" 7 713 LSA Bt Fi L 72 R B IEEE (%) Tdh A, LSA Hl, A FEH 5 min + 225887
Omin, {REKM 5min+ 2258#20. 5min, {REKH 5 min + 2588z 1 min Z LKL DO TH 5.

NOx #J#1%, 5min+ Omin A%11.4%, 5min+0.5min 2%14.3%, 5min+ 1 min A%17. 1% &K T & 72, BREEIRE DS
#20C L3 2 MEHEA RSN, COMEALSA B L ) QA TE2 s, MEEIUZEEIN-bDLFR 5.
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MEPALLIZbDEFR 5.
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a) 5min+ 0min

b) 5min+0.5min

¢) 5min+ 1min

Fig2 Fuel mixed 5 min air mixture
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The Energy Analysis of High Expansion Cycle
in the High Boosted Diesel Engine

Taro SUGINO*!, Takuya YAMAGUCHI*!

Abstract
Geometrical compression ratio € and excess air ratio 4 are the important factor for brake thermal efficiency. In this
study the effect of geometrical compression ratio €, excess air ratio A and Miller cycle on brake thermal efficiency in the
high boosted diesel engine were conducted by heat balance analysis based on first law thermodynamics. As the result of
heat balance analysis, geometrical compression ratio e was the optimum around e=22~26. And excess air ratio A might
be optimum around A=2~3.

Key Words : heat engine, compression ignition engine, efficiency, fuel economy
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Fig. 1 Engine process (e. = €. and Miller cycle)
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(a) Sabathe cycle (b) Sabathe-Miller cycle (Eex/ €)
Fig. 2 PV-diagram of Sabathe and Sabathe-Miller cycle Fig. 3 Effect of @ and x on theoretical thermal efficiency

in Sabathe-Miller cycle
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3. RRkE

3.1 HMEABEREI>C >

FEERCHH L2y Y U OTFEFEITGEERE LIRS, WAy Yy obElzrd. oY Vi3 EESIT J)220MPa
AR D I 2 L — VARG E 2 B L omd@ia iR G T — ¥V Yy Th L. Fo, AEBARARLT Y
VISR T L) X Ty VTNV T R R LTB Y, WO V7)) 7 b B X ORI PR A AR AL
SHLIENTESL, BEEFHRIIES L VAN TH S, T2, REFT T UL, KEVGHEO S % A
EZTWEHZDT) v N EET] Puw=30MPa |20 2 155 AR T 0 T v O TH 5. RATEMEI e 1, 18, 22,
26, S0ICZEA LS H7z. HRMEMEIICBIT A REEOIRE X 6 1R T, PREBESETIRITIREE = D % AT e =18
ER—ICT 2 LR IR S MR T2 2 L DITE L0, BRI EEORMEMIL TH 5 e =18098. Omm 7
LD TV E e=22T1288. 6mm, e=267TII81. Omm, e=307TIi374. 3mm IZFHEE L 7.

Table 1 Engine specifications

ltem Specifications
Engine type Dl single cyl. 4 valve
Displacement cm’® 2004
Bore x Stroke mm 135x140
Max. engine speed rpm 2000

Common rail system

Injection system (Max. Pinj=220MPa)

Nozzle mm Minisac 0.177x8-150°
Piston material Steel (Monotherm)
Combustion chamber Shallow dish
Compression ratio 18, 22, 26, 30
Swirl ratio 1.4
Aspiration Externally supercharging
EGR system High pressure loop

Fig. 4 Appearance of the high boosted disel engine Fig. 5 Hydraulically variable valve timing system
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Fig. 6 Shape of combustion chamber

3.2 EH-HME-HHEHHRBEERE

REBOT D v OBk, WESHOBIEICEHll L7z, R, FRURETEST CNIFHIZRE) <F
B 7z, BEA Z5H (MEXA-9100D-EGR) 1, CO # & 08 CO.id NDIR, NOx (& CLD, HC i FID % JH\v>72. Smoke
13 AVLAISS ICCEAIL, 74 V¥ —AE—27F »3— (FSN) TFRL7.

3 -3 HEMHEEBH
HHUAEHI IR > OB (JIS2 %, S435ppm) ZfEH L7z L5 #E L Hu=42970k]/kg TH 5. F72,
W V7 7 2o Y A A0 (SAEIOW30) % f#H L 7-.

4. REREM

FERII BRI M Ne = 1200rpm, BAEHESHE Q=120mm’/st D&M TIT- 72, AREMt e, E AR e 25 1L <
L7284 7 VIS 2 WA B (IVC) 2 3i% LARIRIL e 29F % EMi e SV A REVIT—F A 7 VD 2
HOFA 7 VCEH2ITo72. K2BIUERIICEREGOFEMEZRT. W73 9 v 7 AT 2WERFED) 7
NTETTANERT. 3T A 7 VEEH LSO E, SRMLEREILOLMH I BTG AR IVC) %
L, AREMIL e =18—EL LTWwA, T/, BEBRHREAIEBEAWET LI L TA= 2~ 4 1I8 L3 TE
BiadtoCwb, WRIREIZS0C & Lz, F72, BRBERGRNAT LSER (TDC) & 7% % & 9 \CHRBEFHIA R % 3R L
7o, REBRHI VY JIMERT IS VI ZE NV TYRRALTBY, BHFRAORMBEN SRR 7 bE% TR
ZALSED LN TE L. AREMiIL e EHRERIL e, L LA 20T, €A DU TRREOAME TRA
FEMLLEINNNT YA IV TEFIHIL TS, —F, I A4 7 )VTIIEERIL e 2 BT e, & D KE
(T B72012, WRAMBHZMER TS FVTZENL T THE L THB Y, BUEMT e =18TI13540deg, e=22Tld
599deg, e=26Tl3617deg, e=30TI3628deg |ZFNENHILL TV 5,

Table 2 Engine operation conditions (e.= &)

==|ntake (£,=¢,) ===Intake (£,=18 £,=22)
Ne | Q EGR [ 5oc| Evo | EVE | VO | Ve —Intake (£,=18 £,=26) Intake (£,18 £,=30)
€ A rate €€ | a ——=Exhaust
rpm | mm®/st % | deg | deg | deg | deg| deg 14 |
1 18] 18] 18] 1.0 12 7 \
(22|, 22|22] 1.0 £ 10 ] ]
1200 120 ﬁz 4| 0 |TDC| 180 | 361 | 361|540 mmer—-0 E \ ]
30 30/ 30] 1.0 = \
|
s
\ |

©O N b~ O ©

Table 3 Engine operation conditions (Miller cycle) j Y “
Ne | Q ECR I soc|evo|Eve | vo | ve 0 180 360 540 720
€ A | rate E|E | O TDC BDC TDC BDC TDC
rpm | mm%st % | deg | deg | deg | deg| deg Crank angle deg
& 361 | 361 | 540 18| 1.00
22 361 | 361 | 599 22(1.22
1200 120 E 2~4( 0 |TDC| 180 361 13611617 18 261144 Fig. 7 Valve lift curves
30 361 | 361|628 30| 1.67




nHl-

W T4 =¥V 2T VBT BEERILY A 7 )V O 4 )V T —11—
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5.1 FHREME e EEDERIE c. DELWVY A VILICE T B2EBRIER

B 8 IZHEMTEAM e EBERWIRL e, DE L WY A 2 VIZBIT 5, BIUEMILOZIIZA$ 2 ERSGE (BTE) %
T IEBRBGIESRIIRMER I e =22, 5B A= 3 OFMFICB VTR b BB <40.4% & 7 ) BATEM T
= 18D G0, 6% F V. IEREGERIE, EORMEAMILICB VT BABRHE A= 305N TEL L. £72,
BATEAEIL 2 e= 18205 e = 22128 R S 7255 & I IERBRIER LM L9 225, e=22700 & 5 IRMMEAMEI 2 R S &
% L IERBGEHHEIIMA LT &, BIMEMEL e=30, Z5ABEFFEAI=3BLP A= 4050 TiE =180 L) b IEK
HREPETT 5.

WIS, IEBRBGIEIRAT LML =22, A= 3DORMIZBVTHRIBL Lo ZERNERNL DI — bNT v AR
MY 7572 I ITEZBREIZE A= 3 OLMFIIBT 2 RMEMILICH T — bNT Y AOZELZRT. F/2, K10
ERMEMIL 2 & OBFR T AE R R, HINGRMERLIL S O EF AREEZ R, =M VA% /A5 E,
WHIFERTRATILEAR L e =220 K2 BV TI2. 1% TH Y, e=18DFEMIZIARL 5% IIHT 245, ATLAIL Z e =22
IDBRELTBEHIBEDSLZWVIZERLTWVE, e=3005MTIE14.5% %) e=1805ME L) L EWRER L
otz Fro, EREICBYAEATEAT AGREL, KNSR £ 5 ISRMAEMREIEOBINCHE > TR L Tw b8, #&
fEEE =228 DV RKELCLTHHEN FRLTWRWI E2%bh 5, STEML AT L7202 2 b v OWkEE
FOMNFEERRKOI2Z LT, MEIP LA L7202 L1z, BBRERRKITT 2 BRMERAMBOIEIE T ) SV ot
L7722 &hs, YA b YRED LT DBPRMEMILOIERKITHEVE KL T L EIENSNE. T2, &EFHNF
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Brake thermal efficiency %
N
o

—
o
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Compression ratio €

Fig. 8 Brake thermal efficiency
(e=e., A=2,3,4,¢=18 22, 26,30)

O Effective work O Mechanical loss O Pumping loss
O Exhaustloss O Cooling loss
100% r

a 12.1 12.5 14.5
80% | B 600
X 1.5 30.9 30.1 bo 7 v
(] [
2 0% | || [ 3 580
E — ] 1 — g
g 12.6| 14.4] 14.9) 13.6) g_ 560
= 40% | — — — — 5
3 »
T o 540
20% | [39.8) 40.4 40.2 40.0 ‘g‘ 558.9
& 520
X
0% w
° 500
£=18 £=22 £=26 £=30 €=18 £=22 £=26 =30
Fig. 9 Heat balance ine.= &, Fig. 10 Exhausr gas temperature

(e= e, 4=3,&=18,22, 26, 30) (e= &, A=3,&=18, 22,26, 30)
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Fig. 11 Averaged in-cylinder temperature
(e.= e, A=3, =18, 22, 26, 30)

¥ AWM RMEMIL T e=228 D B RS L LTHHMET, e=30DKRMNTIE =228 e=2605MFL ) BET LT
WhHIZERPL, WHHEESHEML TV EEXONE. INODOERIZEY, BMEMILE e=22X ) b REL2E
CIRBHEEPEML TWD EEZ 6N L. £/, PESEHKIGRAMIEAME AT 2 125> TR L THB Y, =30
DEMTIE e=18D 5 D31 5% I HARL 8%k L T 5. TAUIKIOIIRT & 912, BATHEHM I % 5o &k At
THZ LWL VIR AAREPRT T 2720 TH 5. LLEOKERI Y, ATHEHE L OB RIZHE > THRAIEE IR T 2
bOO, BMTAMILE e=225 D) b KRE T2 L@GHIRLIIIM U IERBRZHEMET T2 2 L2, FREMLe & F
MR e, DFEFE L WY A 7 )V TIZZRBARIR A= 3, BT e =220 5% TR O IERBIRNRC 2o TwDH EE
ZHN5.

52 IT7—YAUIICETIERER

MI21E 3 7= A 7 VICBIT 5, RAMEMILIH T 2 1IEKEEhZE (BTE) 2R, IEMRBGIEIZZE5EEEE A= 3,
BAMERIIL e=22B L M e=2605M T4l 4% L b, e=18DFMTD39.8% 2L 6%\, F72, ARIEM
e EHAMBIRIL e DF LY A 7V LIS, EORMEMILIZB VT BLMEEE A= 3 DKM TIERBRFE)
El B, BRI A= 4 DT, BITERLE e=225 ) IR L T EIERBEIRI L E KT L, EBR
BRI G e =305 Tld e= 18D 5 L D {138 7% & 72 o 72,

O Effective work O Mechanical loss O Pumping loss
O Exhaustloss @O Cooling loss

100% r — —
g ~O-\=2 —#=)\=3 ~®=)=4 g @ 0 o3
% 42 — ] ]
% 80% |
E 41 f 31 5 32.1 32.7] 34.1
(0]
— 40 O 0% |
) © ol 14.0| 13.9)
£ 3 o 8 12¢  [49 39 n2g
o - 40% | — —
T 38 b
] =
14 18 22 26 30 20% + Bog 41.1 41.1 40.0
Compression ratio €
Fig. 12 Brake thermal efficiency 0%
(Miller cycle, A=2, 3, 4, e=18, 22, 26, 30) €=18 £=22 £=26 =30

Fig. 13 Heat balance
(Miller cycle, A=3, e=18, 22, 26, 30)

BTt e EHERBIEN e DLW A ZIVERREIC, I59—H A7 NMIIBVWTb e — MNT v AERFY %2475
720 131X T —H A 7 VI BIT L BEZBFEFE A= 3DOLEMGTO— bNT Y ADELERT. F72, 14T
WL O A AREZ RS, SHEBR BRI 2SE I T 2 120> TR L TB Y, e=26051T10.2% &
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Fig. 14 Averaged in-cylinder temperature
(Miller cycle, A=3, e=18, 22, 26, 30)

RKOHML %205, e=30D5MTITHHBRIIHEML T10.5% & 2 o7z. £7z, BATEMIL e=30D 5T, ok
fEFEL DRI THEN P T ZREDK TR E . 2o ehb, BAEMEL e=300%&HTIEI T %A~
VIZBWTHEA MY OBRBEROEZ RO 72 L2 X MBI QMR SV LOBKIZ X o THHHESBML T 5
EEZOLND. 3T WA 7V T, IERPERIFEMIEMIL e =260 RMI2B VT4 4% E R Y, BEOHF A 7 VI
HR0.9% 8 < 72 ) BATEAE e =220 5 E M UM L oo 72, TIUTHEREIRL e Z G REMi e LD D RELT S
CEIZED, FRTETARENSET L THEE OV A 7 WA HAFEHTERS2. 3% A L 7- 2 & RHMIR LS. 0% KT
L7 2 EDSIERBRNREE IS o - LRI S NS, D EORRE Y, 37— 4 7 L TIXEHIEL L EEURLDEE
DB 7%  IERBGIR OB W ZELGERER A= 3, BATEH e =208 ROBVEZEZLNS.

53 FEMEMEEe EAEDERIE . DELWY A IILEIT—HY A1 7ILDLEE

HRERIL e EHERL e DL WH A 2V E 35 —F A4 7 VIZBWCTIERBSIEDEH - 72, RATEMIL e =
2DV T e — MNT VARV 2 7o 72, ISIEAERNEM L e, E AR RIL e ODFEL WA 70 E 3T
4 7 VBT BRAMEMEI e =220 52 BT 2 25 BFZE AT 5 — N T Y ADOELERT. E—bNT X
DL, BWNTEM e EHENERL e, DL WH A TV EIFT—H A 7V TRELZEZEL, 22L0R R A DN
T It T HHBIAYEL L, HFSIRL S K OBMER LN L 7. RURBGRYERATZ2 LRI A OB th ik L
TWB DL, MEREEC &L 2 GHBEORISINZ T, RBSOBINI L o T A 72 VRN H L L2720 THh b L%
Z6N5E. —T, BWIEASCHEAUIRIDZZLGEFIFR O TR L TV A 720, TEREARDSIE 25 5@ R A=
ADOFEMTIE A= 20500060 LEL T ARVEEZLNS.

O Effective work O Mechanical loss O Pumping loss
O Exhaustloss O Cooling loss

100% 100%
145 12.1 10.0 13.9 10.6 L4
80% | 80% }
2 31.8 X 33.7
> 30.9 L) S 31.1 321
® )
2 eo% | 2 0% |
o N © —
© 14.4 15.8 © 14.0 15.5
s 12.8 8 12.8
- 0% |  40% |
© ©
o )
T o
20% | |404 40.4 39.7 20% [ [40.6 411 40.6
0% 0%
A=2 A=3 A=4 A=2 A=3 A=4
£:7€, Miller cycle

Fig. 15 Heat balance (A=2, 3,4, e=22)
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DR ADIANFREEFOBIIFFICEETHL. DD, I TIIRIFEOE 2 AN IESWT, GTFEHMT
e LHEMERIL e O LA 7V E I T —F A 7NV EDHERT AT 21T - 72, KIIIHFRIER L e, & AR
Ribe DL WY A 70 3T =4 7 VIZBIT 2 8MEHMIL e =220 5% MBI 2 Z5BFE AT LT 72V F
NG Y ADEALRRT. TRV ENT LV AOMEIE, BRIEME e EFMERILe DLV A 7V E I T—H A
ZIVTCRE RIS, BRI A DSHINT 2 1268 > CIRURBGIE D L OBBEIC X A2 AR Ieas i L, BBk
PERIREDME T 5. PRBEIC X 2 AR R I ZS LB R OB HE o THR L T2 0, Z25R=R o BRItk v
R ERFRI L 22 E I X VEAT AREIMET L2720 Th b, 72, BIREDZLLBRIROBIINHE > TH
DUZZENE, ST ARENMET L2 EICE200THL EHMSND. BREEIC X 2 AR EEE D Z2E RO
IMZPENEER L T2 500, HRXEEASPCHBBIROEIESKE VW20, RRBRIZIL LGB R Z AR T 2 (ZHE BN
LTWwaEEZLND.

W, BWFEM e EADEEL e, DS LW A 70 E I T —H A 7 VIZB W TIERBGIRD B2 BmE R A=

O Indicated work [ Heat transfer [0 Transfer out due to flows [ Destruction due to combustion

100% 100%
19.2 21.2 22.4 19.5 21.6 229
80% | 80% |
X TP S
8 18.4 15.6 14.4 8 16.9 14.3 13.1
c 0, L c 0,
I 60% 1.4 10.0 8.8 I 60% 12.2 10.6 9.1
(3] ©
o] o]
>i 9, L >| 0,
E’ 40% 9 40%
[¢] Q
X 51.0 53.2 54.3 x 51.4 53.5 54.8
W 209 | W 209 |
0% 0%
A=2 A=3 A=4 A=2 A=3 A=4
=€, Miller cycle

Fig. 16 Exergy balance (A=2, 3,4, e=22)

O Effective work O Mechanical loss O Pumping loss
O Exhaustloss O Cooling loss
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® 0.3%_
3 >
T
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Fig. 17 Heat balance
(A=3,=22)
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Fig. 18 Averaged in-cylinder temperature and in-cylinder pressure
(1=3,e=22)
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The Importation of the Classroom System from Germany to Britain written in School Architecture
by E. R. Robson and the Early History of Primary School Architecture in Japan

Seiji MITSUOKA ™

Abstract

This study clarifies the origins of the classroom system in school architecture. It focuses on the influence of German
school architecture on Britain in the late 19th century by reviewing the book School Architecture by E. R. Robson, who
was the chief architect of the London School Board. The classroom system was applied to the Jonson Street School under
the influence of German school architecture, especially architecture of gymnasium, where classical education was
practiced along with the classroom system. The similarity to German schools shown in School Architecture is evident in
the Scotland Street School designed by C. R. Mackintosh and completed in 1906. Moreover, in Japan, this same similarity
can be seen in Karatsu Primary School, designed by Professor K. Tatsuno and completed in 1901. Notably, a classroom
accommodating 60 pupils as defined by the Ministry of Education in 1895 had the same size as a German classroom.

Key Words : Robson, School Architecture, Britain, Germany, Japan

1. FLC&IC

GH, NPT AN =L E o TR IN TS, 845, 22 TEZ TAV—L - VAT LD
BHENTVERLTHL. SOV FTANV—L4 - VAT A, WO, EDOL )L TUNERBEIZHVWONL L) 12k -
72D7EA A Ko B, =T F7—F-a,N— b - 07V Edward Robert Robson (1836-1917) ®18744F 0
i [ School  Architecture] O xBL T T ANV — L4 - VAT LAOREZED L & HI2, [[HF L EAE
D/NFRRIEE L OEEZHONITHI L TH 5.

2. INEREEORR

§e%HY Mitsuoka (2014) " TSN L2 & 912, INFREEDOKBET VE A F) ADPEFROEEBIILL Z L
HHHRETH D (Fig. 1). TOHE—ERIL, 18N HFELELZTA L - A7 —VRIEY - T4 « A7 — )V EME
N7-HEEBEROTHRPEIIE ) FRTH D (Fig. 2). TNEHEMETO—FEL LR 2FEKTHY, £2I12Er 7
AN — BREEN G IAAAE L o 7z, BB, 19ORMEOE=FY) TV - A7 =V Thb (Fig. 3). ZNIIH
BOBFELRTEINEZ Y=L ->T, FNENNIOZOMOT-ELZIZL v AV 2 THRTHDL. FRIZ1 ALY
WRWEINE, FELABICEBRERITOOTIE LR, FE )TV - VAT LAEIFENLE=Y — 12L& B Ly A
WY R LATON TV EDREERT LI ETHo7. 2L OTEL L EZRBICHET L7202, ZOERIIKERET
HDH A —)V)v— A school room —EDATHILTBY, 75 AN — LR EBIGIFEEL o7z SZERE, 19
AT, T N— bk - F—2~ Robert Owen (1771-1858) DMUASTE b 2 #2CH I 2 )V - 7 4 V¥ — A ¥ ¥ Samuel
Wilderspin (1791-1866) % 7°E » ¥ - A b7 David Stow (1793-1864) O F i BW T L7ZFHKETIVTH 5
(Fig. 4). ZoE#%, EB playground & —2F 72132507 5 A — A class room A5A 27 — L)L — A Z3EHI L

AL - B TR
FR284-10 H 21 H =2 3t
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THBEBINZETHD. LhL, BEXTHIPLHLEMIHETLAZ—VV—LTHY), 7TFA)—LITHb
By 722l Td o 7. SHEIUERSE, 18394 #%A7 DMK B % B 4 Committee of Council on Education (£ D3 [E SCHE)
MIFAT L 7218404F O HEE minutes [ZHE I NFERETF NV TH S (Fig. 5). T2 TIEFEEDNZ 5 AV — L & dIIFT
bbbl el l), ERDAT =V IV—LD k=)L hal N ZDOHMAEET SNz, 72, 7 TANV—LIZZODs
T AN — BISZERIWNCE,D 57 [F TV - 75 Z)v— 4 double class room] & 72> THEY, BRI MOF 7L -
7 ANV=Lb, $HRDODLEFHUODI FAN—LAPREINT WD, COLHIZFTIV - 7T AN—LDENE LR
2o, EARICERIIZ I AOEIM L 22B 57, e &b ICEBEPLELR 3SHOMFRE=SF — PR SN TEFED
Thh/zZ il k s, W, 1B0FEOREFIZINE [{REF mixed method] EIFATEY, E=MUTI - Y AT A
E—FREARBE LN THL L E2RLTCVE, FHERE, AR TERTL7IANV—L - VAT LA LT
INERBEEOWMBTH L. Z I TIEIHEEOBGE L -ZM2EHR S, ZOK2DMIIEDOE T T A — A5 T—FHIFE
iTo7z. TOMWD, 0y FUEBRERFMAREERTHLI T —F - anN—F - 07V Y DI8TAFOFEE 5K
5% School Architecture] 1Z## 2N 7218714E 0 Y v — - A 3 A Roger Smith (1830-1903) #&Ftoya > v - A b
1)— b + A2 —)V Jonson Street School T# 5 (Fig. 6, Fig. 7, Fig. 8, Fig. 9).
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Fig. 8 Yarvry--AMJ)—hF- 27— (1871) Fig. 9 Yarvy-ArJ)—}F - 227—) (1871)
EXENEY 37 5 A — KE S OFEKIE

3. AJYE [ZREE| £va vy - XM=k ZX7=)V

A F) AT, 18704FE D2 H 1) Elementary Education Act 1870D#I5E I, A 750 FE v 2 — L A2H
WCSEALISME TEMNRE LBBHEFRGSNL L L1, FHTHERESHTRLELEZ. 20 bO—2
O K ¥EZE4 London School Board T V), #EDISTIAE, FBEEOEMBERE 720705, T F7—F -
ON—F - 07V Thb, HEI -0 v/ SREZRKITL, SURERTOFRELORELZREL:. TORRLEDT
18744EIC IR E M- DD D= [ 2K EE School Architecture] (BUF, Robson (1874) L Ftd.) Td 5.

f )5, Robson (1874) 7&#+5Y 3>V > - A M) — 1 - A% — )V Jonson Street School 1%, 18714EIcT Y ¥ — -
AIARENCL Y, Oy FYHEERD A7 7= — Stepney \[ZERX SN FEBERERO TR E SR E LI/NFERTH 5.
WA N 720, JRVEE) Z ERE SN TV R WA, 7T AN —24, ¥ 7)) —fFOk— ), BAEEY; covered
playground 2SR ENTBY, ZOWKEFIZZ T ANV — L4, F—)b, BEEELO AR EEHERESEEICL
HANEREET IV (Fig. 5) LIl CTwa, TZTHEHITNREWE, 77 ANV LOMIEOERTSH L. MERKE
REEBEO/NEREETFNVIZBUDL Y FAN—LEY TN - 75 ANV—LEoTHBY), BHETLZZOD7 5 A —24
WN=T 4 v a Y TRYSN TRV PEIEM DM IZED > T T, 2oMVEIEK. L, Yarvr .
AN =1b 27 =D T AN — L3 L BSEEIBECHEN, B THOAIBALPFIEL, TOMIVIENFED S
T 5. Robson (1874) &, 7 7 AN — AOMHEOHEREIZB LT, KO X IZHIILTw5.

[Vr =<2 VAT LADOLREEL, L2LAEDPS, REGBOTE LT, REGZFTENT Y F YO L WFER
WA S NEREZLMGED L E DI, FAROKREL LT, HEOFEKROTTPMENLTHSL EERL. ZREEFEED
%, L 7CEROREEM I BV TERERGET 52 2 EPMOTHETH ), T, LI Lo ailiziEo
THEA L D K ) 7, Al L72MEDR L R AREVPEBRINDIRELZ LI ERP T L E o7 The
advocates of the German system, however, urged that the best method, not the cheapest, should be adopted for the new
schools of London, and claimed the superiority, as tested by results, for the foreign schools. After much consideration it
was determined that the arguments were of sufficient importance to justify an experiment in the erection of a complete

specimen, and that therefore a schoolhouse should be built consisting of separate rooms, each requiring the employment
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of a separate and fully qualified teacher.] (Robson (1874), p.300)

COEHN, FAY OFERBEDRGENZEL o> T, A D7 TANV—LIZBT—FEENfTONE [Vr—<
VO VATAL EWHEND ST AN—L - VATAD, Varyy - AM) = A7 VIR SN L RS
ICLTWh, FRCZ2Z T, A IS L7227 T AV —LBWT, 41203 LTk 2 Fo 8w e Sh
TWwh, F7:, ZoTaryy - AMN)—F - A7 — VoL [ experiment] TH D, EHEIZZEORIED [
FEE LA justify] ZEAEELZ LGRS NS SITEREV, 8% S, FNETTAN—L - AT ANAFY XD
INERCRESR AT e BEA SN2 L2 WFEL O TH D,

4. 75 RI—L - VAT L

Taryy AM)—=F A7 —=NVIZBIF LY T AN — AOMITMEORRIE, FA Y OFREENRATL 2 T A
V=2 - VAT LAORBIZ LS. BiaRD & 912 Robson (1874) ZZ DT AT L% [Py —~ - VAT L] LIFRLE
biz, [FA YT, &/8L—F - YRATFLBNNEZ T A - VAT LADESEPLNET TORA RFERTHRAIN TS
D, BEO—ESTEZL TR T AITEIHESNS 2 L1d7% . Germany adopted the separate or class system for
every kind of school, high or low, and in no part of the course approaches the opposite method.] (Robson (1874), p. 80)
EDOXEBENPSLLGNDL LN, [ —F - VAT L] BWEHIZ [7 92 - VAT L] EBIFATWS, Tk,
CDEI BT TAN=L - YATADN T2V AR = b AT = VIZHEIBENDIZES72DEL S p. T OEH
i, ROEHIZTTAN—L - VAT EADPEEY AT L E LTHEIICHERL, BT LI Twa etz o2 Lilk
5.

Robson (1874) 1%, [#B %772 N4 Y AZFHUBERBO A F1) AN &S % H L HETIHY 12T 5.
WAEH B AR OIS F > TRHEREUAL O 7 7 V5, F) 2 v i, &Oo»0BMRGE GEEE 27 7 v A5,
AR EBHAR -4 DO TIIO-7ZICHE L THZONE 2 135w -2 L RO N OWERF L WS % > T
W% . THE educated German compares favourably with the English-man of corresponding rank when tested by his
acquirements. - - + - he usually knows with some accuracy besides his own language, Latin, Greek, some modern
language (as English or French), History ancient and modern — with a thoroughness seldom taught among us —
Geography and some elementary mathematics and physics.] (Robson (1874), p.69) E#l-X_THYH, FUMK=ED N1
INEAF)ZANTIE RS Y NOFEPRCEREF TS LB LTz, 512, [THEREO N A v AT ERRO
AFVANEIDBEHEELLHE AT LAEZMETH LWV MTREFHNTH Y, £ TIEED, —H—45 ZoOAEIZ
BIFAERIZOLE L #E1SSH Z D3 CT& 5. The middleclass class Englishman, in the possession of a matured
educational system which enables him to acquire, step by step, the knowledge necessary for advancement in after life. |
(Robson (1874), p.70) LT, FAVOHBEL AT L2EH L. Z0OLT, [HWFA Y ADRROHHEZ
ET LR, EOT—2FETEY YTV THY, KOFHOFTMREORIIOFEREE T A X, 7=, HHREMEK
B RO D 72D LA RERE L ED L DIEHEER Z L Tk, ERIEIEOZHCHETH Y, ER LM
ANDOE EHBEDEELR LIFRTH5S. When the future career of the young German has been decided upon, his course is
quite simple, and there is no difficulty in defining the direction of his studies and the steps to be taken for the
development of his faculties and the acquisition of the knowledge necessary for any business, art, trade, or profession.
The schools are his patrimony, the real sources of the wealth and progress of the nation and the individual.] (Robson
(1874), p.71) LHHALT, FAYOHBEY AT AP ERINDZEH, LEREZOLOOEEE /L. 2o
VNS, [FDX) BEE AT AVNEBREINTOLEWNS, 40770 FICERTREGROEERED/ZDD
FHZzer 2qlaBE523 Lz, From the buildings in which such a system of education is carried on, useful
hints for future schoolhouse to be erected in England are likely to be derived.] (Robson (1874), p.71) &ik~<T, KA
Y OFREEEZEIILTAF) AQFREEEEZ L L ERFELIZOTH S,

5. FAYVICBTFB7FRNV—LOTHA

Robson (1874) i, 6l 5L, FA Y ADOTEHIINFRIAT (. BEIICIE, #HE LTHRIIITS, —%EE
MICIEFESEATITL, « 0 0 - INERLDBAZEE ' T VD EN LSRR > TV D, —RIB A7 =)V )b— 4
FiE, FELD —FHmET RRTAUL I F 7 b, JHK, B (7)) dlisEohs Il
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3% JRREDET 2O AL 7 TAN—LOHELZ )DL, HEZOVEDIIEE EO L, £ IIIEIEREIZE L
2L @7FIL<‘:§4' A (DEFNDY) DM I N T W5, At the age of six, a German boy goes to an elementary school.
Theoretically, he goes under compulsion, —practically of his own pleasure, - - -« - - The appearance of the school is
very different from that of an English model. There is no general school-room. No raised gallery where the child can
receive “simultaneous instruction.” No breaking the business to him gradually. There is a series of class-rooms from a
wide corridor. He is placed in one of these, fitted with benches and desks precisely similar to,] (Robson (1874), p.72)
ERRT, FAY TR 6D EDOFELDPEBHEOMR LR, KED L) A7 — Vb — AHLOFREETII %
{, BEDI FANV— L OB ENDFRBEEIIBNTEEELZZIT LI LE2FHL TV D

& 512, Robson (1874) (& FA v OFRIEEIZE LT, THLWEBREOEMIIB VT, F—0FM4LlE, 4D
7 AN =LA TIZENMBEOFHOAK, AL, FEALEOEMORMIHEINLZETHD. bH)FFIZITHESN
B D 72OD Z DGRV VL, A Y OFEETHOBEOBETH ), EEICLOMBEERENTLZbDERD,
HORIUIECT (BEED) 7 7 AH (KED) W™ £ WE" (CEALEhs e ths. MEORE, HED
ﬁ#%@L&%%ﬂt%ﬁ@ﬂ%%%?%@ﬁéhiofﬁméﬂé._h&u,@m,374—%#%4574—%&
TORTHEEESZOMI I IHEMENSS. HBROLED, ) —FHa, #OFOKE 312X 5HIR%%1C,
3074 — b EBZALHZI LI RV, INLZOOHIBHNT, A VOBERIZOHHTZNL ) DR nEfFELHRE L TY
T ANV—LDIE JH T A, In arranging a new school house, the first condition is, that in every class-room the
window shall be on one side only of the room, viz., to the left of the children. No other windows are permitted. This rigid
rule as to the admission of light is the very foundation of German school-planning, and completely governs the
arrangements, the classes being grouped “end-on” or “side-on”, according to circumstances of lighting. The form of the
room is determined by the power of lighting well the desk furthest distance than one and a half times the height of the
room. To this may, of course, be added the width of the gangway beyond, varying from three to four and a half feet. The
size of the room, in the other direction, is limited by the power of the teacher’s voice, and never exceeded thirty feet.
Between these two limitations, the German architect shapes his class-room for sixty pupils, or a smaller number.]

(Robson (1874), p.85) L ik~_T, FA Y OFKEENCOLLLT OEFEDS 2 HLEHO 7 T AV — L1 Lo THER S

NTBY, TNVFRBEEFROEHREL 2o TnbE I L, 207 FAN—AFEFROLEMOAZEIREINTEY
HAINIZENRE SN RN L, 77 ANV LOEBIZEMOEIHL3074—F (W9m) LTORETHLZ L
BRI ELP SRBEOH AR L) ICRIFFEOLSEOR S IGERIED 3 74—+ (90.9m) #54.57 14—+ (§
1.37Tm) 2R L72bDELR>TWDL I EEEH LTS (Fig. 10).

ST, Varvvyry AR —b A= VDI FANV—AIZERTLE, TOEDIZH26T 14—, HIFH20
T4 = bEROTWE, 72, BIRIX2F first floor IZIZBFI 8 DD I FAN—=LDH LY, TDH) L5207 T A)—

REROLEMIENHREINTVES. L >T, AROZ T A NV—21%, BIEFRSYDT FTAN—LDTHA ¥
Wino7zb ik ubuﬁkéﬂ% (Fig. 6)

7
N
1.5h + 3~4.5 feet H“Q«

Fig. 10 FAYVIZBFD60%NED 7 T AN —LDOKE S

no more than 30 feet

6. NERBEETINELTDXLFDTLBEEZDIENY

Robson (1874) &, [/NABKOFHIZE L TRA Y OBER;HEH L L2k ié%0#®ﬁmowfwiﬁm$m
E, EHICREL 2T, PERPHEOFRICEN EIN TS, ETRFEALE—DEH -7 J 22X 5 40% 05
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I o TR EN TS, - - - B E L TORKNGTERERL Y T AT ADBEEN ZNEFIZOWTIE, vl
MO LD B SRR ERFHB L L THET S HPBWOTH A, The foregoing remarks on some of the points
which may be said to guide the German architect in his plans for elementary schools, apply with still greater force to the
case of secondary and higher schools. All being organized on the same first principle —that of class division, - + - - As
to the ultimate building-result and architectural meaning of the system, it is better to study representatives of the higher
than of the lower kind of schools.] (Robson (1874), p.86) &ib-_THBY, /NFEREEDOFHE HLEBEDIT27 5 2 ) —
DX B RAPER S SEOFRICOBMHA I N TWAE I L 23T 2 & L b1, FRZ, SR REEY L L Tox
WER 7 T AN =L VT E8E L AT LOBENLRNFIL, DNERZOIOTIIRL, BERFERESEIITNEZ
ERTFIRL TS,

ZOLETHENBES 200, AV DOFLF VT LDREETH L. AFIFLFTTLEA L TTV DT T — -
A7 = VIZHNST L ESIAL, 1866EAIVV.Or —= v - T2 ANV L - FAF YW A Konig Welhelm Gymnasium 45,
4RO [FAFITL] EHOOVIZEEZEIRL Tnd. T0) LEEINLDN, 18YEERDF LTI T4 - F
7 +S+ 7Y K1Y 2— Gymnasium of S. Andrew T 5 (Fig. 12, Fig.13). (4, FA Y CEIIEFLFI T L - T
FL 7 X A Gymnasium Andreanum & FHIEI7-0C, LT, ZoO4M%E@H$5.) Robson (1874) 1%, [([FF4F
VYA TN ER L L HI12) WEEDIZ, —MHD7 T ANV =23 FNEEPEH L7/ NS R ETEELTBY
Z TAIIMNT L 7B RSN T, (— i 28 0) Moz L2 EfmAid ), PEIEHT LETFPRENOBREICHIT SN
TW54. In both cases the single class-room forms a complete little school by itself, with separate teacher, separate
appliances (of the more ordinary sort), and with the caps belonging to the boys composing the class hung round the walls
of the room itself.] (Robson (1874), p.103) &R T, FAF I T L - TV FL T XLDNERELEDL S R WED T
HY, TIIEFE7 T AMIZHEMMSBY, FEMGSHY, TNENHPMAL L 2R E R LIE2EED 7 7 AN —
PIZE o THERENTWEZ E2#HAL TV,

=7, 18T24ENA 7Ty e 2= VAIZHRE, ATy M7 Y FTHO|RBEEIMGO SNz, 19064, 7T A —
L VAT A ERACT, 9 AT -HERBS Glasgow  School Board 37 ¥ — VA - L=—- -3y ¥ hviaa
Charles Rennie Mackintosh (1868-1928) ®#&FHcL A ATy bF ¥ F - A1) — b - A7 — )b Scotland Street School
PR S E TS (Fig. 12). Dudek (2000)“ % OFf Hamilton (2011)P12X 2 &, V9 AT —HEEBSII/INFROBE
FIZBWT Robson (1874) #ZBEICL7-b ). v F U by YaHBIEZFAAYZ —VOEFLVEZ ATy 52 Flildh
%0777 ¥ Rowallan Castle 72 & B L T2 45 (Fig. 11), FAZ — VOFMIZEFHT 5 % 51, Zi1id Robson
A7 i s NV ar vy - A M) — b - A7 = VIZEUT L2 DL o> Tnw5, Bl MKEOFHEIZB W Th—
WATHIICEE SN, ZOBESIC7 T ANV = AHPELARFICRREN TSN THS. S 5I121E, Robson (1874) 1245
WSNHRDOF L F VYL - T LT XA EQFEPMELIRHE TS 5. AL, WiKE 1220 1R FHidrk— Ik
BEF—VZZODBEETRAZL DL ->TBY, TOZOORBEENIROEIZRLTONTT 74— K794
YENTWVDLDTH .

Fig.11 Zav ;Y FiZHru7J Ui
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Fig.12 F24F+T WL -7 FL7 X4 (1869) Fig. 13 FA4FY WA -7 FL7 X4 (1869)
77— F 1 B

T W Wy

Fig.14 Z2avy bJ Y F-Zh)—} - 27— (1906) Fig.16 A3y hbZ > F-AbPU—F - 27— (1906)
ESENRY 1 -1

LY
El
.
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Fig. 16 CHAEIC & A8 (1895) Fig. 17 {d8:%5to 7 5 20— 2 (1895)

7. RPEONERBENODZE

THETIX, 1 F)ANOBHERY a4 47 - 2 F)L Josiah Conder (1852-1920) 2SHHIAEFIZ X D #FB ST,

18774 (BB104F) 123k H L, TEPRFRIZBWTRTEE SO HARNEER Z HE L CTERSE O BSOS 2 v
S HREV D, 7T AN — L - VAT AERH LA F) A ONERBEETCH LY a Iy - AN — b - AT —
VOBRFHZETHRICO Y P RFEEIZL 50T v — « A3 ZAIEOROIERIC Y252 £ TH D, T V18694 2
DHUEH, A F) AOKRFTHELZFRES, A I AQBEFFFEFIICHBE L. thEyaryy - AM)— -
AT = Ve L7z 1871 2 &G 0T, a2y Fvidyary vy - A —h - A7 = VIZETAMREE LT
72r#EZ2 5N, F£7-Robson (1874) ICHL T, #MBYar vy - A MY —F - A7 = VEEHLTVWDLI LR
BEED A F1) ADORFER R FABEICETLEETHLIENLEZT, IV FAVDBERE M- Cuiz@mktizEy
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18954F (HIA284F), FAE D CERA 1L [N KRR REE] 2 i L7z, SIUIFE OBEHD & 256 &
N7z DT, LEOATII R FRBEORFHPO TR ENTESFTH 72, ZoFESIZE, [EZE] &4
I SN/ ERBEEOKE B E N T D (Fig. 16). 7 5 ANV —2OREICEHT 5% 51F, 2 ORERRTOF
MR I N Y AV TR 4 37 T ADPBMENTEBY), FAF VYL - 7Y FLT7XLOFmMEFEULLD
DERS>TVA, FICHEEZRD ALEIZBEOLEMIC RS L H)ICHFTENTEBY (Fig. 17), Hizkd X 9 12 Robson
(1874) HBHIL72 FAVICBITE 7 FANV— LD EETLHDLE R oT NS,

T oEEAE, A RER364 LA (R 108E5 &) A5 F884 LI (Hifg : 228F) F ToOlIMEOKE SDF %
HUIFTAN—h (BZE) ZRRL TS, FEFIZZ ITIAN—LORFEZSZZFDOILIZ»2HOLT IR EEHEL
TWBEDT, Z0OH HLONAEREREOZLLUNE SN2y I ANV —2IZEHT A% 51F (Fig. 18), #0E0, &, (R
) BEOFHFEITRDOL %A, 1, 1 RIEH303mm TH Y, 1foot 13#305mm DT, 1K= 1foot (BHIIE
feet) TH 5.

£ 0 5 =30R =30feet
4330 0 3 =18K = 18feet
B 9R = 9feet

N

S EEAOBIR B X 9feet X 1.5+4. Sfeet = 5 018feet

O X ZEESDHE L - RDPE OINE BB BE0Z N D 7 5 A — L O~FEIIE LRROBRYH 525, T
Fig. 10CR L72 & 9 12 Robson (1874) 25842 FA YV D60ZINED 7 5 AN —LDFHELERI LD TH L. L L,
COPRFERBEHOOL LD 7 5 Z )V — 2T E TIEEF REEP S EHE X L o7z DD ICEPSETIEZNLL
DL REBRNERELSOLUND 7 5 AN —L03EH L7z (Fig.19). ZO~FE3EB255 1 (30K =30feet) THN
AWM (24R =24feet) THY, TNEA— FMVIZHHE T2 ERAHIm T, FAHPKT.2m L% 5. ZOFHE,
HROBDPEO/NERIZBT 57 T AN =LA T—HBIZHAONLE D THE. 2F ), REFIINERERICA LY
TIVEHORES EDERLD 7 T AN —LEHR LD, S0/LALZINETHRESDT T AN — APEDHOIRIENS
EAETHELDIZ, ZFITHEINLNERELD ERD80%H 54 IR SN T, F00/40% & %> 72008t
DERDBED T FGAN—L1ZEE)TENTES.

S THEE 72 2D, Robson (1874) 2SEAEICBWTHMOFEETH o T-DhLENE VD 2 L7555 I,
[@#:471213 Robson (1874) 1ZBI3 ZRtab (T LA L, EESHAM S 7z U18954E (HIIH284F) oz
FEEEEICBI T 5530 C Robson (1874) ZBIH L7204 5. U, BICEAZEEREE L LT HE (1868 -
1935) SR DB P TE W T EIRFEDOEZEZ L [School  Architecture] T# 1), Robson (1874) & [6] LiE%
PRT N2 D THS. HE (2012) ML 5 L, MTPOFRGCHEROTFELE L, A F)ANFHEZLT Y FrK
FHIRE oz 0 Y v — - A I AICHIE L 2B R RO EIRFEIR O KT E (1854-1919) Th o7z, Ridkd X9
2, REIEA FYANBERD a A7 - 37 s TEHRFRICBWCEERBT 2R O N HRNEBERO— A
Tbdb. FFLIE Robson (1874) DRtk Z5IHT 5 L & b2, BEDOAFY A, FAY, 75 ABTLZ TR
W= LDOFERBRRT VWD, S5, FFIER L7230 & 23048 [ERRERPIHGEETRE ] 2R L7z TR
HEET] L T2 (Fig.16). 2o X H12, FHEA L E DFEISHEES N ZEG I Robson (1874) »55 [H &
EHICRAESO RG] bBWMSNTnL I L 2EET L L, FMiEdx &6 L 72 TR EER 2B T3 Robson
(1874) DBEHIOHFIETH o 2T REMD B W EE 2 5N 5.

IV RVORTTHY, SHICHY vy — - AIACDMHFLZRBFEEOKFNCXY, REOMETH L hHE FHE
(ZEER S MR INEAIR19014E (BIIA344E) 1258 LTw b (Fig. 20). ZFHUIAREPRE TOREY TR~
B LHERZ Lo Tnhd, ZTOBEEFHIE, FHRICEHEDREINT, TOESIEAMBIETY 7 AV — A5 S
NLDLERSTVD, THFA—IHHFRICEESIN, ZOHESICT T ANV = APRLELRFFICE E N4 F)ADT 5
VIV AR = b A7 = )VOKHR, Robson (1874) IS N/ZF LA F T4 - T LT X AOBICH T
LL5DTHL. EHPEHRL-ODPGNIAYED, D X 512 Robson (1874) 705 DR L 41 2 15 25 /NFRESE D
R R ENTW D,
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Fig. 20 w4 (1901)

8. BbHUIC

19 D A F1) A2 B A/INEREDFRIL, 1 F) ALA LTI TANV—L4 - YATAPRBENT KL VD
FUAFIVTLBEEOBEZZITTCVD, FITAF) AT FTANV—L4 « VAT LADPRAHRM SN0, 187T14E I
*ﬁmyv~-z:xb;ofﬂﬁéhtyayyy-zbuﬁb-xaﬁwfﬁb ZIUINERIZBIT S 7 T A
V=2« VAT LAOMPE R FERBIIHEET 5 & L CERMICEZREINZLDOTH- 7.

RNC, VFTAN—L - VAT LAORHIE, A3y 5 FOD/J\%&ZL%?E LIEE L/, A2y MU F - AR —
b A7 —=ViE, 190661 ATY N TV RO FTAT—ICEERF v — VA - L=— - XvF U by yallLloTkG!
ENTNFRBETH D, ZITTE I TAN—L - VAT APRHRHAEINTEY, FAYOF LTI 2EEE OFHEUME
LAROOLNDLLDELZ>TWE.

EAETIEZ, Yarvyy - AM)—b- AT VOEEET T Y — - AIADWFROETT, Yarvry - A —
b A7 = U SN A I ADBERFTHBEIT TV WO 2 BER T a4 7 - a2 FIUH, 1877
£ (BR104E) ICHHIRBUF IS SN CRA L, BAEOBEZOREBELZAIL L LD IRTFEE S HAANOBERYE
L7z, I FLVoORTChl), SHICaY FYRFTUOY Y — - AIAPLEBERE 22U EREEOREDT,
18954F (H{5284E) |2 BWy B IXEFE CTE DN FZEFH LT 5 [School Architecture ] %% L C, %@ Robson (1874)
#HIHLTWS

F-FAE, SCEHEE TERBEH R EEIRE] 2 8Mi L7z. CORCNERERDPS R L 28 B0 9 AV—20
KEEPEARMITIREINZA, FICIERBEBEOLLUAD 7 5 2V —41%, FOKRE EH Robson (1874) TR 5
72 KA Y D0BINED 7 T ANV —LEELFUELDIZH>TWwWA. T2 [IAEERET] & AT SN/ NFREE O
BIAHRRENTZA, T TIEZ TANV =LA - AT AP END L L I1Z, ZOFH L Robson (1874) 2848k L 72
F%V@?AfVWA-TVFVTXAZﬁ@tt%@t&ofw%
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A Study on the Actions in Community-Based Tourism for Local Community Revitalization
— In Case of Yame City, Fukuoka Prefecture —

Yoko OMORI™

Abstract
In Yame City, community-based tourism has been undertaken to revitalize the local community by producing
experiential programs with culture and traditional handcrafts as resources. This study aims to summarize the details of
community-based tourism actions taken there and clarify their traits, effects, and issues remaining to be solved. This
study is expected to help revitalize other cities that share the problem of local decline due to depopulation.

Keywords : Community-Based Tourism, Traditional Handicrafts, Experiential Program, Yame City

1. HROEREMBEDS

11 HREOBTFEELEW

20004E 170 & IR LR ML 2 E L2 E 5O D o —Fih & LC, FMMEDLIER S, &ETIH 2
T ThN T 5. BOUT2 T Lo/ [BOGHIRD < ) HFEI4£2015" ] TiF, FHABOCICIUY M 2E 7455073
WAEh, [HIfE RGEEZORE, NTOMEEZEOONS L) REHEZFRIC< A Y A~ MDY %
[BOCHI SN 7Ty b7 —24] EEHFL, TOLEWEPBIOLNTVE, 20 [BOLHES) 79y b7 x—
A ST A A L R, BWABDETE L O ) 2 EKR L TV AREE /O, Lo b, &
MR EEY, TLTENSZHo T AME TSI T 2Rl 7 0 7T A& 35 L, HIsCE IR O AN fififiE %
EOLHMEIT > T\ 5.

ANLLTTZ20104E DA PR 2 BRI, BT OHER AR LA OEZLLFY 2 BK T 2 L2, AOmRIZ &
D EELT 2O L E BIRL C, BOEZEHL L) & L2 Lo 5RIBLOEOBHL M E > T b, BlIc X
DHIROBE A B L, W7 T Y FE2ED, ZRADOEINOAL LT, BAEZLZHELT I L2 HEL LTS, A
T TOINTE TONIORELEH L, EE ~ORERHELHO T A2 EBWIEOENTH L. TN
THTOPHIIIEE > THD 2D, —ZFOREE EFTBY, FEOMAZIZ TV LA A ST LD—>DE
FNWVERTZENTEDLEEZT.

12 RITHAROREEAMROEFE

EIN O RBOCIC T 2 IR IR0y, UEANEFE» L Z K OmH ENTw s, FEHEBDEOEIRD
IS L) EDH LD, BT HDIE, ENE TOHEMIZS 5 RITSEBOEE © B2 Eh <7 SRR
*LC, MIROMBAD TR L 2o TBOERIRZ ML, IciTrm e L Thi~3EE, £%5 217 ) BOLHEO—E DG
HUEWMBI TR INT LI ETHL. KPETLEMBBOEL COMIERL, BHESTH 203D,

FATIE L LTI, FB% 8 L CE R BOEOR SR MR AT 5 FEE M L T2 BR - & Rty ot
3¢, BULEOBLED S A MABOCORELZH S22 L T2 E OW%E, AU X 2 Hiso < D I8 8 4 b
DHEMEERLILRE OMETFH L. CROETMAEZSZIZL 20, AL TIIHIEERIBEICL ) En L )i

AL - B TR
FR284E11H 2 Bz




— 28— W L2 B L 28 R BDEONGRIZ RIS 20878 — @RI AKTHIZ B0 5 H 6l -

EPENTREPORANSERL T0E I LI H 5.

13 HROFGE

oA I BUE O R 7 BOGE R T BOCIRBGR K OBIREIE~D 4 B2 =12 X DB L, HGHOR % %%
L7 WRICEBINTO2EMBBOERONE LT L0, ZMLABDIRR 2T ANHITTEROBE 2 BE
FERRA Yy Ca— X DB L, BFHABDEOIGEOHMIBE L~ O R FREZ AT L 72,

1 -4 NEHOBE

e B VR B AR LS A1 4 5 AT 1320064 12 ERGHT 2, BEIZ20104F (I BORHT, SZAEHT, REN, BRBEAMZHm AL, 1
482, 44km* L RN T 2FHOWMBE A BT AW E o7z, MIEIELIA K TS HRMAE 2317, 57km* &£ 66% % (5 8,
Frtd’15%, SO IT N3 %ER->TH Y, REVTEETH L. HITHEBOIMM & MORRIE» 52D, Hik
2 RERIN 230G LA W HE~E < BT R s i i AR AR T A D2t B A IH /A P B o~ B2 AL E S
%. 20164 3 HRKD NI15H%65, 885N, i #4324, 497T, ALNIHHK L TV 5. FRHA D AHRZI32100 ARt THER
LTwa.

2. EHEBXOREEE

ST TR A BERT O 20094 12 T T O BUEHH M & AR TH IR OBOGERE 2 M5 3 2 [\ TBDLHEEMRRR
S xR, BT a v T I vREO¥EBRALE L ]TBaIa=r—2a Y ANMOT FNA A% ST RS,
HITIREL O 72D DBOCDO B V) F &G Liad 7z, T oRIIIEICBDUT 0SS BB 2 HEE L, B MANOTIE A
Za—AHEINTED, T2 fH L2856 [ANLTBOLEEMBERES] TIER 5 & BEBDE 2 H I BDRENE
o7z

ETEEHRDOIL 5 N\LHIHIZ, EO L) LHIBEREH ), ED X9 % AP0 % BB 5 1NEH 5 4h
Doz NS OFEHEERIL, TOBDEHLEZITTIER L, TRIALH-o T b, ERESGPHEMEBDEOHY
FAZTMLTH S IR TO T T L) D% SN, ZOHRMHENET TOFMEBOLOWE M ER S 7.

VLo X9 ICHGHIE S B EDERE AR ORI T O ORI 5. 2 e 25 BB & 25 HBVEDE
FERIE LT, MBI AR L. (R]1SHR).

#-1 AHMBBUCONGHREE

B AEE B E R AEEBAR R
& 2009 % 2010 % 2011 & 2012 % 2013 & 2014 % 2015 & 2016 &

[BABHHZ & Ui/ B

[0 ot TnLaERE

L |

7 , s
i |[REEENREAZRR] SECEEEEEEETS >
)

o > AN A HRITRRE | >

Y BSEMIERE T EHE) B
I
O < [SENEAFTELE

Y

T | [AtLenm —> tTELASR >

B | [ N N

i+ NI R

o 6Tz LBER Bt >

g »TEMNESYT7— Bt »
D[ Mg 5% 0 < 1c@ti SR Bss > [EET (AR

il I tEfE N

n )

s P> T B3 < [HER) Bigh l >

2 EENLBME

L7 7 urray T kA sl

YVY

[ FNEmT 70 dIsAKIEE L ks
T




WIEETE e B L7 B BOEO NGBS 2098 — MR AKHIZ 81T 2 H6lHE - —29—

2 -1 EHEIHNAERE
(1) IRIRERBOEIE

E0RBRICHEN, (BHULDTER S ALHIZIE, BRI R ANE 252 1A Sl $25T - AL - HIRK - Foah
BT L OIEAR L35, BELEM B ZOMLEPERET S, TNONALOES LOPFTE EFNTE R %
CHFFET A ZEDBMBERIC L VRIS, —HTiHEE LTOINSOBHEDO L XL LERDBIZHKONT
WY, @QBRP)ILVTIICEEL TS, @FNOLOERZBOCEMILTE LI =T 4 =& —HAHE, @OHgoE
AT, ©&BEOBI O L HREEVATHTH L Z LR #E SN,

(2) a>+E7 rDEIH

Do EZ T 2, S LFEERRZ L W EToaryEe 7 Mo 5z, IR TlE, AKX
Z& o THAET DEFEDH 72 MifEx EA, FRENOHILTESN TV AWEY O RIFCHIZ R NALOWEYZRE TS
ZEEL [2%d, B, NLONEWRE] AEbIZ. HHICET T, ANLKEPELTHLI LB R T—
TIGEY, BRIIFEW CTH L EFEHIRGEE D TRT L2 THEHE L, b TR LOLERET S
DN - WAL a2 T MIT LI EDPE Lz, SRV CH O TZ80 <12 ] 2EEIfE T X
NAHZEIZhb. 2010466 HIZiZ [HXOCICALDB TR LES ] BHEERIN.

(3) AMDFEHE

20104F 113 I R I B D B A SR O ARG 22 BGHASRIG S 7z, BUOLIRBEERORRE 25, it TR mii g
b M, MWIGERTZHENPLTLOIL D% LTV BRHAMERER, REAEECN LA D E LTWAER, 4%
THRELRLEDO AL ETV, 108AZHHE L, TR LA] & LTEREZIT-7. TOAMEIEL TE=LVT L7
OIBEEAEZ TR A Y — RAER L, WO TR s 2R L7z, SO AMD2013F G S N A KR 70 7 F 2D
ERE D% D. ZOHG [ THRLA] OAMERIIH TSN TWE.

(4) THTx LB FIfE

Hits CHEE L TEEMAL, TR LOLDAFLT v T &M A72012, 20104£ X Y H 6 TR o) 7 (4 1 ZHH)
THEFR A 1 [H T LEERE] 2% 5 Twvwb, FICHNOLMEIZSMEROR2T, 6 1) 75— AT
HBRAT—LLTEEL, I3—7T4 43 —F—O#TICLY, HAOEL LRI TRLEFHEL N—27 44XV T, BRI
ZHE TR BT 2 GBI O LCEASREL L 728 SR E S NG, XA T —EFT 2 LIS L) HEOES LG
PIROTHEZED, SINEIZ/SE T —OFICHIEZEZ T Tw5b, BIFHIEERO500H T, FokoBaES%ZEL
THOZY FIEG LML D) HTETN D,

(5) HHNDIBEHRREE

NEZDWHEIRELH>TH S ) 72012, 20104113 L ) FMAER YT 4D CIZAZIZHE L] & v ) Tl A3 1
WEH 9 K305~ 9 RS0/ ISR BIMA S 7z, FEIOFFEN L, BOLAKRy b, b TR LAEIEAINTRE. 20O
FHOMIEE DN N EZ IR L EFINLZ LD, EEIREREZLTVS,

20134E I NLTHOBED OB D % M- TH 5 9 /2o, BRTHORLHIZALTO7 »57F 2 a3y 7 [N
A —T 2 L7 BHEXENIBERCI TAELSANRT, S TALHOBEHRLBEL TV, HirgEsai
L, @EEII IS804 TRERL T 2 A To> T\ 5.

(6) MREMEIOENNZY T —

ANLHRTH > THLAIBRDILL o726 ) 7 E&TOHIERZ M- TWwb bl Tlds <, LFidiiEs 6z
)T O R R LB EE RO S 72012, 2011FES &) TORERPMMT) 72T LENAY T — [ Lty
71 BEEINTNDS. AZT) T (HAZHoL) 7) FRIGEARTY 7%, ViEx) 7HERIE LRI 7 %35
THEVI) SR, BEEST) TEHMLCwL, NARIETPEHE L EFHA L CoEREZSNE AT L. £
I T7HEA~20ANOBINPEYN, VT —OFEBIIREE» 72038 E], B 28V ifficdhsb. 43 [HT
LAl WL AR 7075 A L HITTORENHEESNTE Y, HRELOZRH & MISgEO Rl LICET 5 &3
W2, [HTHRLAl ODAMEBERIZL o T3,

(7) FDO L ICEREANRTFHER

N ORERE T BT 2 BOW S [& 20 & ] AAHLTshIZ 201248 12BAE L7z, 2 ORiax NI \Z T BOERELER
PEEIL, (220 ICBOERAT] 23%iE L7z, Fo CICBOSEAFNICIZFH 2Bt —714 12— 5 — 1 AL BIOLED
MExTAHENAN2 NRER L, BEXY)RGT 2488 7075 A [y 240 AHEB ] OFR T C % 5
B 7.



—30— W L2 B L 28 R BDEONGRIZ RIS 20878 — @RI AKTHIZ B0 5 H 6l -

2 -2 EHEBREHEE
(1) #BETOJ5 LOREE

NEDOES LOFTEEINTEZMLERLRAOH, ROES LZOb 0% Kii#EIMABRL, BhEH->Td 59
CETCARLT 7 ERERSTZEZHMC, KBREI 7O 754 [RT 250 I2EB (DT, ER) ] 25201345 3 A2
A L7 IZADKER T O 75 AR ER L, FEKICIZI07 T YT 4, 2014451213197 0 7T 4, 20154EFK12 1%
70T T REERLTCNDE (F2ZM). N7y MIIMEBRNAL 12, ABRIEELZOHTEIEELN T
5.

(2) FRITERIS B mER

KFEFRATEAEA D e WHIH ISR & L 72 G E2 BOGE M E L CTREIRGES 4 7290121%, IRITEOIIESLETH - 7-.
Z OO IBUGRAREO R B S RAT B IIE B EEH A IS L, BB EEANFM ALY ] 1250 ICBRENT
AR L CHRATIERRM 2 30 F, 20134E 1248 3FRATSE 2 RSBk L 7. FM AL AN OIBHRIEE O 7201220104 7
BIZE.EN/za I 2274 FMBGER T, T0EE% LT —EBHENFM AZOBREDO— N2, TRITEBI
PSP B2 S L 72 BDUIRFEGRO R B 255\ T b Ko ICBDEENPNEARE & L Tid—f B FEA FM AL
WCBBEIL22S, BN [ &0 & ] OBDEREENICZOF FRY, BOUIRE E S L CHEXEML WA, his
AT B AR A CBIIEBI 21T > T b 2 L I3 TH 5.

B3MMATEAPAE L2 LI2X ), FHMBYCOREAMERE L LT 2N, 20144 4 A2 5135k 3 2 H 1 mBIf#
DIZNAY T — [T HED AN (LT EENR) ] 2B L7z BIEIIEO CICBDEENATICIZBDE T —
TAR—F = 1 BERNASEDPRBEESNT, T LASKR T O YT LEiE R &EDONMEH, 1 X FRiRiTo
WWEE, RIENOEREERTEREE 21T-o T b, FIZ2017TELSIEINALHEEROBEE O ) 2 4 - £1T
T5707F2—H—L LTHEREZRBETET, HEEOBYFHEZ) — Ny 28BN EBETLZ SR T
W5,

3. EHEBAEARORH

3 -1 [iERE] OREEHEFH
[ IR L HICZENTETIE LAY 7D [ THRLUAN] OF2pSATS L &2 KBS T N E

‘ o— ERT0 55 LA
I e /_7”\ :Eﬁf:% :&mn% @ =

. ) g . L05< Y @ HEXIE .
iﬁ:: rmemEs tBTu7 I N — |OnE @ mHx O wa
g C 1 i

2 R

Q /I B

&2 =

)
"/ g EHFTY —5
- . ./l
N 4
L/ ES:d ]l \_-—/?\\;\%Rimg
) HET & ‘*.
\. = ’
e A \ {
/] O e —\ ] f
i I ) MIETUT / — ; \ ‘? %&BS‘ZFE /
I ) Y Vs e
- A}
I { 0 1 5K -
I j [ S ™ NG S
1 bt e

K—-1 A&ifioex) 7 k7o s s oLl



WL B L 7oA B BOCO NGBS 2078 —RREALHIZB10 2 H 6l - —3l—

T &R, NESCKH, 2T ANAR, Berl2Bta—7T1 A= =2 b EbEL, BT 0 s 7 4%
VERG U7z, BAR % IR LSS 2 RBRBIEIEC, WI4EIE 020134513 2 [Al1 920 L, 201447 S 13 Fkd— 2 M2 1 5
LTWwWh, ZTONEXFR2ICF LD, FEGATE2K1IIc70y Lz BFEOBSEHICESbRAZ LR, %k
L6 ) TIAATAL)IMERENT S, 1RZTTHbo TV TOr I 8055705 HIEIHEZ 7O s

BREEIZTT DL, Akb L, (MEO—TETH LM TReha R, falss, M, MR, KiEs 5 2o
FEOLMLERRDS L . BREFR BIEY O ICIERIETOZML L. Wb BEGo 7077 4T, R
\d 4 % ~18%, ZINE I AR B ER DA LT THIUTRART00H, HRHE B AR, B2 L5 T dh U im13, 500
MThsb. KEBEEZIRETL20HBERTHL [ TRLAI THY, ZMELEROII 2=Fr—2a ydETRT
W5,

FONBOCENT Sy 7Ly FRERLBINE L), SMENOEKEZHLT 5. UHL RS v 7058 T%
AT RSB Z TV, KRBT a7 5 200 R= 235, ShEOH 25500 % 280 B RNFT A2 T HLD
D 3 IREE D Z B AIZ 2 > T D, ROIIEHEIETSINE 2 o Th7z25, Wil d ANLDE < A BEE
BRICEEMEIF > TLEHIZ LD, 2014ENSITMEICE -7 D ANEDPEVIRTED X, 4 TIEIBLWHKEL
B CIGED A S, A, WFE % CERRAO —BHOMEENRERTE 2 2 O LIARDS {, 20154F 1 2 B FEH

SNz, FNTH 1S5 ADZEBRIZHH &L TIT2AD
HLIAARDD Y, &> S/ NISREEDOEN % FF o #£-2 HBOKRE IO 75 A0NEESNE (1)
TWABRRNTH 5. [hBEMK ] &ETH239ANDEERICH L v 2013 2014 | 2015
CTBADH L kb o, ZDHOANEI SO | o O T T N
LAACTH S, [WEICIE, Hid 2 L ABE ORI LS TaFSLABLER e e o [
WEIHOE RS EA BRI ETC O N EE 2 KIS Y EISkEE BEOWY 8| 3000 2500 2700 3500
. SO . _ 18TV & 10, , , ,
S S S —
NILOETH 5 BATEESCY 6% 10.200] 10,400] 10000
’ g’t HUREHKR 6% 3500 3700] 4000
'E RO MESY BES<Y) 4% 2,400( 3500
3.9 “ﬁﬁ/{ZJ @Wgtﬁf& ; FEEEEH MY - b—ks Sy DY 10%| 3,700 5,000
@ |IREMET 104 3,200
(B | OWFEF 2 21 TAROEHFERET 2 HiZmn BUDTY [ 10500
B 72D IZRICAEE 72 DA, 20144E 6 HBIED [FEEN ;S:L)l’fgaa%<o‘<u 132 iiﬁﬁ
2] T, BIOWHTE WP 12 WG s v
o _ N N B Fr—U—7—F 52| 42000 4200 4,500
NDT 7Y ADREG TR ENS, ILFE OV ERE I b [n—7y—T5weEREY 88| 3700
Ao T B YA 7 O NA TS B A 5 1 H | 3 o osmREy = v
VT =T, DL NIKERLFHOIERL 7 &k 4 In ik g; BEE PIYRER 10% 2,400] 3,000
§ - com ~ _ N e B [RAE thHZU 6% 4,400| 4,500
NEFREST 2 LTSS, BIZLHT =3 2RO THE HOIE MOE AORT—L <Y | 6% 3200 3400] 4200
LBITEL, 00017 & Frof ABE, (RBRRHIF T & BOIL P N 1 B W) T
o WS THiA & —F <Y 20| 2500
5. BR0LDO~A 7 UNATHEETICH S JR A K 5 [FonmcmnE 58] 2200
BREVESRAR KRN E Tl 5. SNIZER KRN Z Tl i f::::;;;—vﬁw 122 izgg
T BT 2 AN D & & b B DR < Shice5 oz
EENECICHE T L, KETO 77 L0 W[ERD DY - ﬁ;:;:;?nf;&?j}w 1:2 700 700 =
T-ThoTh, bTATARERE ORHADHL. Mx | G| we T
eSS ,
RO R CHINZ, ZOHOFANE L T2 MR BR remipmimzas 10% 5,000
AL FEBY, WIZEODIWELTES, SHER, |y [renins 2 N R
2 ok s
NETHANOBAEE Polo L7ZA b0 5. e e
SEfYF=L 13 2,500
t@é}z“(}) 272 & 7 [:)2015/5'5 4 H 7 5 Liﬂ (=2 [E] z]Z H ) A URFEIRER 154 2,000 2,200 3,000
EIRHIZSEHEL T b, KO CBERNmoRaA 2% | B o I
N S = = - A . REFDIFIL 8% 1,400| 2,600
WHA RERERE LTHEATT A, 2B 2015FE0&EF ) = P —————— 0% 2000
SAENETR CHETEIMEZHRELTBY, 20154FEED 8 |usz 18%| 12000 700 900] 2000
S g K ~ R < . g* MOWFvoT 25%, 8,700| 8,900
ZINFEEA36 N IZHT LC, TBIANDH LiARDH - 72, 2016 AREBEES] v w00 2500
-+ e 74 AZ 7y SF N %
A AMDIITENANDFERIEFEORA L LT, [HiEN s SR s 12000
A ] CHIRE R o 1R R OFERFIA T 2 A AT v 7




—32— W L2 B L 28 R BDEONGRIZ RIS 20878 — @RI AKTHIZ B0 5 H 6l -

EB XY
AR T O
BB OB,
Y PNON

TE ALY
- NI RZE IR
- A B O HT G A

BH-1 FH#ENZTHNLL RBIHLEOF

TR L7z, $5EECICED ICBRENTIANEEH LIAAYH ), 4 AFRIZ 4 BT 28K D IZFH2A0F D
LORENZIMLT. 9 ADBEFAIZ S BAONEANELSM L7, ZOZ LFFHHEFBCFIGZ 2K LTV L5,
FEAICHEEE R A Y v THIRTET, ERED/SY T Ly PRAR— ARV BHIER I N TR, 5% A Ny ¥ FEDRIC
KT 2 EHE O LERIIRERR S N TEB Y, HETIEREHICEREL B OMREPEEHE TH L I L MsN TV 5.

BAERBEERZ2ZICHM->TH o) E—7 — 2T 52 2B, NARIIHPEE LB EEE TERB SN T
Wh, ZORMPERTE DL RITEDEHREF>TWE0HTHS.

4. [HBEM] & [ABE/NZ] OFF

4 -1 BAEOEMEFM

2015468 THEM ] & THEEE N A ] OB % 5512 FM ALBIEEERPER L 727 » 7 — FREYD> S, Bl
ZDRVERHNTORIBIZOVTLUTOZ &5 0o 7.
(1) BAEOEM4

MBS ThEM | 25 H70%, [N A ] A5 % & WEASERIIZZ . FERI [EBE N A ] 53601K
PET70% % 5020125k L, [hlE ] 132018457 %, 301%2515%, 4018A%19%, 501%4%17%, 601%28% & 45 \ AL,
LZINL T, e iE e S 2 NIRRT 2542%, BEmOARKTA25% &% <, MEENTIO% % 5D 5. 2014
FEOBMEDRL S o2 ABAT LS, ZHOBET 2O OBMEDHZ 72018, WMAEFEN 72062 E 2
SNA. TR ] 3N D39% &b % <, BT & AR KT B EN2EN13%, BNTHYZ LHodb. N2 S
DBMENL CODVHEHTH L. EHEL LEREND2 O OBIME TV, [HENA] O) ¥—5F —DEE1332% &
. T IHED 2 WO TIEMARTII DS 2nD, HERLL TUZ I AIHLAAZ LTWDE AL LW,
(2) smEDORAE

ZMLTOBMEIZ I L EREREEP > HWVIZEP o2 WA EQEELTEY (M22W), MEEE. fito
TERBMLEVEVI) HEEDREELH L 9EHE EOTWE, FHIZEP 722 L3 EE 5 LEBRIGEZE R RN ADRA
RHED Ny TIZHIFoNTwE (K3 LK4BH), KEHNEL L HICHBERE ORTEIHEELZHDTBY, &
WHRBEOM D RIS N TV 5.
(3) 1E#HE

CORE A o 72EREI [N 2] 13F 5 2A%82%, 13 3I026% &%\, ZRZEn48% 50, [HERM] 133
YITL Y EBB0%EL L, HA3IN9%EL>TWE, BAITODNTVRENAY T —EBMLZAPLDHITINL-T
o TWhHEEZLNDL, K== THI-ZANZELELH TEREETL2 2V, BEEHRE LTREMFERCHL



WL B L 7oA B BOCO NGBS 2078 —RREALHIZB10 2 H 6l - —33—

RERMN T HA - RiEEDORER ERA-HAEDER 83.8%
Bhof 7a7sLonE V7 —ONE- B 75.49
EsnThily | 04% BHEROHG UT—HE 68.3%
0.5% =S RBEFNE 65.0%

ReEeE | i - ZEE/R- BMERL DI BLOTLEY% 62.7%
0.0% 20.0% 100.0% 0.0% 50.0% 100.0% o.(')% 50.'0% 100'_0%
B - 2 2 L < R {-3 FHMTRNEELAE {-4 i SATHO LKL E
(BRI (BRI )

ABFERELLDH L 1EHDO AP HIRHI TV 2.

4 -2 [HTEBLA] ORI

KER7a 7 7 A0 EFLE LS [ THRLAI ~NOA Y Ea—f&ENrLIE, UTOZ LR TE . [HTh
LAL ZEGOBAIC IR ZFEHEE LA TN LHMES VL ZLICEVEE LTS, ERLEDORANEL CIE TA
ZHERLOPAET] [EFICLe~zw] [HEC S W] 20 L) 2 FAFICHEKRZFEO NIV R LRMIES
IS Th o728, —FEIREEEZRERT 2 ERERL D2V EFEL TV L, FRITHMILIC X 2 KREAE THESD
L o TV LHEME, T, B AEEFEOCRIZEORMANL, ST TIHEE L EEGMT A2 L%, TOIL
DS o 72h, ZMBEOHENLZIBICE S, AF~0F) LHEZMYRL TS, BB BICF LD I 2
= arihb Lo Twa IR0 L) IZHIME NS b, IREEOIARNEDPRS B o728 i TH 5. &
B0 7T MIHBOMADGFA LR e BT 52 L1k 5 LR, ZOHEZFAVTWEZERLZEEDVENIANL,
W DORAKIZ D DRD 5.

COEH)RIENTELDYS, KBETOT I A0MH, EiR, %% SHOZUNIREERLE, BMAIHEZHR 2
e L EBta T4 A= —DPRBLTNTRE 2L TH 5.

5. & &

Vb &Y, MR G L2250 G LI H 3§ 2 5 WEBDEO —DDET NV ERT T LN TELLEZD.
TGO N OV MG A LA DR R R R E A ICE R T2 L UTOZ ENF R 5.
OALTH OB EORGHIZ, HI~DHY 2@ 572012, EFTRHNOMBEEZTRICH->TLS) 2 Ehb
BH LN TV D HIEERIZIZE /720 TR ADEDTEN, AMBIHE AMERSEA2LT 7 ar T I VIZA-S
TWh, BYI—71 32— —OLEEL RO HFEHIN, FOBICEE SN TS, 1O/ HED IRITE 2 B
BTbZri2L, BOEHIEON 7Ty 74 —L b oTWwA,
QALZLHOHRRLEMITIEA, (EHRTERL TR, BEDCM LR ZE, LEmABE, o CcLrkicaEn
WA RGBT 52 EDTE, ZOMRBENEC)E—Fy =55, KBRNAEE L L ICHTERE SR TE S 2 L b
REZE LTV, HIEELZECELZEL, AK77 2R TRE 2L Twa,. AL TORGLIZEAT 2
WgEL, ZHCHboTWA AR FRIIAESETCEEDTI 2= —2a v 2 e D RALBHMIEE L Tw5.
OB 70 7T MINTBMCTER SN, TOHOFHKLEALOREDL GOTETHRTE 5. ZOWAT~KEI % K
UBEZROLEADVS, 220834750705 HEIHELICERL TW 5.
O TOBEEBZIIRFEECI TR TH 205, AL FOIBERZ W2 I TR 75 Y FHES
B, ZBMADREHAE LT NICEIDPEILNLTNS,
O 207> Tk ALDs, KBRS INE L S OFEIC L VEY L BEXZEHE L TWAD, MAEDS EATUSHERE S 1
L0 hN D, B ERSALOMKICER TE 2 HEMEE W2 T2 e TE 5.
OB L LT EEFESHITONE. 03 I THOLHEIRDILA > TIW 555, BA»SOBINE I v, B4
N, HIZENANS ANZ OB ZEZ DB EEZRETALERDH L. A4 N v FEBROTIRAIIEATH 7S,
PEMEMFAE T, SEREDO R — L R=T X0 7Ly bR, BULENTOR Y v 7I3EHEIETSRHRLTBY, &
BUFEIN TV EEZLND. RIZBEOSIMEN LW ERHITONL. BB %2 &KL 5 EKBNESR, HF
FREOMADLBMLPR T VHREZHGSEORF VL ETH 5.

Do &9 A ABESERTE TWE0, HABEEO) 79y M7+ —20@EEEZHIBL T L2



—34— W L2 B L 28 R BDEONGRIZ RIS 20878 — @RI AKTHIZ B0 5 H 6l -

5TCTH5EH. TI9 M7+ —LDRFEMCOHL L-FAETH D 2 EIZEELD, AL & 5 1ZEE L & w450t
DOMEFFHEAD 72012, RETEETLIF— AL —2DETNVEEZD.

(B &

BHRORME £ 25 Ea—I125 LTV 22072 AT BERERRL O CICBERNFTOMBEOERL [ Ti L
N ORI L LT E T
#,  Z ORI IIRHIE R R 78 3 (C) —#:24611032 & 16K02097 D — b & FEHT L 72

(@ &l

(1) ZZEWH1) ©p.39LHFIH.

(2) ZEXW2) O p. 3L YFIH.

(3)  FM Fa R |3 A8 R U 2 lrloed Gt & L 72 FM BGRIR T, 19704E 2B L 7z.
(4)

(5)

4) ZEYRG6) Dp.330FT—% %514
5) ANLWIEABEDILKRETTNEITAOB S OTTEIEROE - WHLE X2 720 OBMmETFE 2R T 572012, 23 2

Z7 4 FMRB%BRTAI otz FNEEET 572010, ANKHBHIEEE %7 L7220 [—#kl Bl A FM A
7] ThAH. BEERLG LTI T O SMIEERAT S L7z

(6) ZINEAUHMEL THET A7 v 7 — MAAET, AR [hoAM ] A7258%E, [FdE/NA ] A83UZETH L. [N A
0EDHMD D > 7275, Fr & HEINTHABIHBR CTE TV A D44 NE ¥ TV E L THEMLEL L Tnwb. X2 ~X4 1%
COT =% % Fv TR

(ZE 3]

) BB (2015) [ESEHED < b F5E142015] http://www.mlit.gojp/kankocho/news 04_000112html, (201547 H 5 H AT)

) BREA - &HFE (2008) [Z N CThh b & MMBIY—ERELD Yy —1) X4 ], F3EH

) RAEFE (2008) [RBRZCHTN Y — ) AL OFPF: WISERZ Hr 3 A5 AIBDE], 25 AR

) FEE—HS (2015) [BUCEH N O OBFMABOCOMEOEE |, HARERBOCSESHCE (5225), pp.21-27

5) HREEZ (2009) [FEHEBGIZ L2 Mo < D ICHELRMIBOSME], blEE RERZERERIL#]RA 71 7 - Bt A
SRCEE 5, pp. 103-111, http://eprints.lib.hokudai.ac.jp/dspace/bitstream/2115/38218/1/9_p 103-111.pdf, (20154F11H14H AF)

6) AZLHBOGIREE (2015) [SFB264E R O < ICBDEHEESSE  FEausE

1
2
3
4



FL YV a—AE PR AOWERE 7V 1) X 4 — 35—

L VOV a—AEHOEHADOWERE 7 LT ) X L
T A
Detection algorithm with favorite taste quality for orange juice

Shinichi ETOH™

Abstract
Preferences in taste vary greatly from person to person. Hence, little progress has been made toward the
development of a clear evaluation system for food selection. This study describes the construction of a detection
algorithm with favorite taste quality for orange juice. The algorithm will be able to visualize wide palatability; therefore,
orange juice has been targeted. We found that out of 101 people who had experienced the detection algorithm for orange
juice, 55 were paying attention to some kind of taste quality. Thus, it is possible that the algorithm will be able to target
other foods.

Key Words : Taste palatability, Elo rating, Taste sensor, Food selection
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Fig. 1 Diagram of detection algorithm for favorite taste quality.
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Fig. 2 Flowchart of ranking algorithm and detection algorithm with favorite taste quality.
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Fig. 3 Screen of the ranking algorithm for image and taste, and result screen.
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Fig. 6 (left) Fact and (right) taste quality of when I purchase commercial orange juice.
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Table 3 Palatability ranking of the green tea and detected taste quality in 55 panels.
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Fig. 7 Numerical relations of ranking result and astringency taste of the commercial orange juice in a certain panel.
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Automatic CG Generation of Vowel Lip Movement Based on a
Two-Dimensional Mathematical Model

Hiroshi KONO*!, Yuya AKIYAMA ** and Mariko ODA**

Abstract

This study of computer graphics focused on the automatic generation of lip movement CG animation for teaching
materials in a learning system for hearing-impaired students. A feature of this study is the clearer defining of the
pronunciation of Japanese vowels not mathematically well defined as a two-dimensional mathematical model. Using
parts of individual faces as a reference for defining the mathematical model, we applied our method to various individual
faces.

As hearing-impaired children practice speech by imitating a pronunciation, we have created a CG animation of lip
movement as a role model. We created conventional teaching materials manually using CG software, but their
production time depended on the skill of the animators. However, it is possible to save a significant amount of time by
automatically creating animations. For creating models, we shortened the time to create a face shape for a learner using
the shrink wrap method. In this deformation, a template mask matches the target face based on the shortest distance.
For animation, to define the lip movement of vowels, we measured lip movement videos from multiple speaker models to

derive their commonalities, expressed as a two-dimensional mathematical model.

Key Words : CG Animation, Lip Movement, Mathematical Model, Automatic Generation
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Deformation Scheme of Regular and Semiregular Polyhedra

Yoshikatsu SASAKI*!, Chika KAMESAW A **

Abstract

We view 5 types of regular polyhedra (Platonic solids) and 13 types of semiregular polyhedra (Archimedean solids) as
graphs with vertices and edges in the meaning of the graph theory; consider deformations of these graphs under the
condition stemming from chemistry, that is, no vertices and edges are lost except for the confluence of vertices, and are
yielded except for by splitting the vertices; and establish that all regular polyhedra and all semiregular polyhedra are
connected by deformations by concretely showing these deformations. Along such a deformation, it has already been
shown that the best constant of Sobolev inequality on a truncated tetrahedron is reduced to one on a regular tetrahedron
with a simple energy function. It is conjectured that deformation extends not only to the graphs but also to the discrete
harmonic analytic structures of all regular and semiregular polyhedra, one of which is homotopic to C60 buckyball.

Keywords : Regular polyhedron, Semiregular polyhedron, Graph, C60 buckyball

1. Introduction

1 - 1 Regular and semiregular polyhedra
Regular polyhedra are extremely mathematical objects. Each one is a solid with faces of a single type of regular
polygon. The regular polyhedron with 7 faces is denoted as Rz. Only 5 types of regular polyhedra exist as follows [1]:
R 4: Regular tetrahedron I R4 I I R6 | I RS | I R12 |
R 6: Cube (=Regular hexahedron)
R 8: Regular octahedron
R 12: Regular dodecahedron
R 20: Regular icosahedron

Semiregular polyhedra are also called Archimedean solids. Each one is a solid with faces of several types of regular
polygon. There are 13 semiregular solids [1], which are classified into four types as follows:
(i) Truncated polyhedra:

T 4: Truncated tetrahedron I T4 I I T6 |
T 6: Truncated cube

T 8: Truncated octahedron

T 12: Truncated dodecahedron
T 20: Truncated icosahedron

(ii) Snub polyhedra:
S 6: Snub cube
S 12: Snub dodecahedron
(iii) Quasi-regular polyhedra:
Q 6-8: Cuboctahedron
Q 20-12: Icosidodecahedron

T RE TR
FRR284E12H 7 H B
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(iv) Rhombic 7-m-hedra:
K 6-8: Small rhombicuoctahedron (=Rhombicuboctahedron)
G 6-8: Great rhombicuboctahedron (=Rhombitruncated cuboctahedron)
K 20-12: Small rhombicosidodecahedron (=Rhombicosidodecahedron)
G 20-12: Great rhombicosidodecahedron
(=Rhombitruncated icosidodecahedron)

In the above, all the pictures of regular or Rn v (e [r Ew v [ |F |
R4 a 6 a T4 12 18 8

semiregular polyhedra are from WolframMathWorld

R6 8 12 6 T6 24 36 14

(2] RS 6 12 8 T8 24 36 14
For each regular or semiregular polyhedron, let ., 0 = e T12 60 90 2

us denote the number of vertices, edges, and faces by  rap 12 30 20 T20 50 30 32

V, E, and F, respectively. We list these numbers: the s v Je |r  MWamem|v |e |f |
S6 38 14

reader can check whether the well-known relation V—

24 60 Q6-8 12 24
E+ F=2, which is called Euler’s polyhedron formula, is ~ s12 60 150 92 K6-8 24 48 26
valid [1] G6-8 48 72 26
Q2012 30 60 32
Euler’s polyhedron formula
K20-12 60 120 62

1« 2 Background and known results V—E+F=2
We introduce the works of Kametaka school and that of the corresponding author.

G20-12 120 180 62

Kametaka et al. studied the best constant of the Sobolev inequality in view of the boundary value problem [3,4,5,6,7],
and they studied discrete Sobolev inequality [8,9,10,11,12] to apply it to C60 buckyball [13]. The Sobolev inequality, known
as the Sobolev embedding theorem, plays an important role in the theory of partial differential equations. Brezis [14,
ChapIX] gave a constant for the Sobolev inequality and remarked that the best constant was known and complex.
Talenti [15] and Marti [16] studied the best constant using variational methods. The work of the Kametaka school on
each polyhedron is performed under the assumption of uniformity of the spring constants.

In contrast, the chemistry of fullerenes studies its structure in detail [17]. According to [18,19,20], the bond lengths of
C 60 buckyball are of two types. With regard to the application to the chemistry of fullerenes, the assumption of
uniformity of the spring constants should not be considered.

In an article [21] concerning the best constant of discrete Sobolev inequality on T4 with two spring constants, in
other words, a weighted T4 graph, the corresponding author generalized the results of the Kametaka school for R4 [9]
and T4 [11] using continuous deformation with a parameter, ie., the ratio of two spring constants. Deformation implies
destruction of symmetry. High symmetry moves us by its beauty; however, the destruction of symmetry also fascinates
us.

1 - 3 Results

We assume that the following continuity condition is valid: no vertices and edges are lost except for the confluence
of vertices, and no vertices and edges are yielded except for by splitting the vertices. We consider the graph of vertices
and edges of a polyhedron as a molecule. The continuity condition implies that the atoms do not abruptly appear or
vanish.

In the article [21], the corresponding author deformed T4 into R4 continuously and studied the energy in a
polyhedron. For example, R4 becomes T4 by the truncation of the corners, and more truncation finally yields R8. R4 can
be deformed continuously under the continuity condition into T4, and then into R8. This fact suggests that some regular
polyhedra are connected by continuous deformations satisfying the continuity condition, and some semiregular
polyhedra are intermediate products of such deformations. Our main result is as follows.

Theorem. All regular polyhedra and semiregular polyhedra are

connected by deformations satisfying the continuity condition.
Instead of a proof, we give the scheme of coalescence of
vertices. For example, T4 has 12 vertices, and along the deformation

T4—R4, three vertices converge to one vertex of R4. To identify

each vertex, we first give the numbering of the vertices of all

regular and semiregular polyhedra, and then give the
correspondence of the vertices along each deformation in the

Q20-12

diagram to the right of the theorem. The direction of the arrow G20-12

means coalescence, i.e., the decay of the number of vertices.
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2. Numbering the vertices
First, we number of the vertices of the polyhedra R, T#n, Sn, Qmi-n, Km-n, and Gm-n as follows:

R4 R6

R8

Ti2
SH=H= nep ngo ONE OB =
n 5% n 14 n
28 58 15 10
FHH=HEHEHEH=He-rHeHeHeHH oo H T HEHE
: B :
O 0 o ] ]
=) 7] = l{= wl1=] o=n THEHE
T20
i T Il
A SR SR
45 4 4 S0 52 ] 40 42 44
b ] 0 32 M % 38 22 M 28 28
n el n 3 3 N 2 a2 25 o
10 12 13 15 17 18 20 ? 8 10
1" 5‘:! 18 18 \’:H \’:H 11
| oy 1 =i [
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3. Deformation scheme

Second, we give the correspondences for each deformation.

T4—R4 T6—R6 TS—RS
0.1,9 — 0 0.7.8 - 0 0.1, 18, 19 - 0
2,3, 11 — 1 1.2.21 — 1 4.5.6.1 — 1
4.5.6 - 2 3.4.17 — 2 20,21,22.23 | — 2
7.8.10 - 3 5.6.13 . 3 14.15.16.17 | — 3
9,10, 23 — 4 8.9.10, 11 - 4
T12—R12 2 2 28,
%5 E— T —
0.9 10 — 0 15. 16. 18 — 6
1235 — 1 11.12. 14 - 7
3.4,29 - 2 T20—R20
2. 6. 93 = 3
7.8.17 - 4 0.1.9.10.11 | — 0
15.16. 18 - 5 2.3.14 15.16 | — 1
19. 20. 49 - 6 17. 18, 35. 36,37 | — 2
3;: ﬁ- ig = ; 21, 22.38.39. 40 | — 3 RS—R4 _
T : 1.8.93.24.5 | = :
TN = o 26.27. 28. 44. 45 | — b 0 - 0
e 41,42, 43, 55.56 | — 6 1 — 1
55, 56, 58 - 11 51, 52, 53, 54, 59 | — 7 2 - 2
51. 52, 54 = 12 32,33, 34, 49,50 | — B 345 = 3
25. 26. 53 13 12.13.29.30.31 | — 9
21, 22,24 = 14 46,47, 48, 57,58 | — 10 R20—R4 :
S oe 80 = 15 bt ] L
31, 32. 57 — 16 Sﬁ—‘-R.ﬁ- : 0.5.9 - 0
R I BT 2
11.12. 39 19 s = : 1.2.8 3
T8—R4 2.9, 10 - 2 T20—T4
3.4.11 = 3
0.1.2.8.4.5 | — 0 12. 19. 20 - 4 0.1.9.10.11 | — 0
16, 17, 18, 19, 20, 23| — 1 13, 14. 21 - 5 2.3, 14.15,16 | — 1
10, 11, 12, 13, 14, 15| — 2 15. 16, 22 - 6 32.33.34.49.50 | — 2
6.7.8.9.21.922 | — 3 17.18.23 - 7 12. 13.29.30. 31 | — 3
T4—R8 S6—RS 26.27. 28. 44. 45 | — 4
7.8.23.94.95 | — 5
0.5 — 0 0.1 2 3 = 0 41, 42. 43. 5b. 56 | — 6
1.2 - 1 4.5.12.13 - 1 21, 22, 38, 39, 40 | — 7
3.4 i 2 10. 11. 18. 19 — 2 17,18, 35. 36. 37 | — 8
6. 7 = 3 3.0 16.17 = 3 4.5.6.19.20 = 9
10,11 - 4 20, 21. 22, 23 — 4 51,52.53,54.59 | — 10
89 - 5 6.7 14, 15 — 5 46.47. 48.57.58 | — 11
TS—T4 S12—R20 S12—R12
1.18 — 0 0.1.2.3.4 — 0 0.5. 6 - 0
2.13 — 1 5.14.15.16.17 | — 1 1.7.8 - 1
3,12 — 2 32,33.34,.47.48 | — 2 2,9.10 = 2
4.7 - 3 35, 36, 37. 49,50 | — 3 3.11.12 B 3
5. 6 — 4 8.0,21,22.93 | — 4 4,13, 14 — 4
0.19 - 5 10. 11. 24, 25.26 | — 5 15. 29. 30 - 5
20. 21 — 6 38, 39, 40, 51,52 | — 6 28, 43. 44 - 6
22, 23 - 7 55, 56. 57, 58. 59 | — 7 45, 54, 55 — 7
15. 16 = 8 30.31.44.45.46 | — 8 46. 47. 56 - 8
14, 17 — 9 12.13.27.28.29 | — 9 16, 31, 32 - 9
9. 10 - 10 41. 42, 43.53.54 | — 10 48, 49, 57 — 10
8.11 - 11 6. 7. 18. 19, 20 — 11 50, 51. 58 — 11
T6—Q6 8 T8—Q6 8 ;i ZS; Z? = }3
Vertioes or o B Vertiveoof 00 5 SRR UL IS ¥
0.1 — 0 0.5 — u 23.24.30 [ — 15
2.3 - 1 1.2 - 1 99,37, 38 - 16
4.5 — 2 17.18 = 2 20 21 36 — 7
6. 7 = 3 19. 20 - 3 19. 34, 35 — 18
8.9 - 4 6. 21 - 4 17.18.33 - 19
10, 11 — 5 9.22 - 5
12,13 - 6 16. 23 — 6
14. 15 = 7 10. 15 — 7
16. 17 - 8 13.14 — 8
18,19 — 9 11,12 — 9
20, 21 — 10 3.4 — 10
22. 23 — 11 7.8 — 11
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K20 12—R12 T20—Q20 12 T12—Q20 12
Vertices of K20-12 [l  Vertices of R12 Vertices of T20 [l Vertices of Q20 12 Vertices of T12 [l Vertices of Q20-12

0,6, 7 - 0 0.5 = 0 0,1 — 0
1,89 - 1 8.9 — 1 2.3 = 1
2,10,11 — 2 10, 27 - 2 4.5 - 2
3.12,13 - 3 11,12 - 3 6.7 - 3
4.5.14 — 4 1,2 — 4 8.9 - 4
15, 16, 31 - 5 3.4 i 5 10. 11 - 5
29, 30. 44 = 6 16, 17 - 6 12,13 - 6
45, 46, 56 — 7 15, 33 — 7 14,15 - 7
47, 48. 57 — 8 13. 14 - 8 16.17 - 8
17, 32, 33 - 9 31, 32 - 9 18.19 — 9
49, 50, 58 - 10 20, 47 — 10 20, 21 — 10
51, 52, 59 — 11 28, 29 — 11 22, 23 - 11
53, 54, 55 — 12 45, 46 — 12 24, 25 — 12
26, 41, 42 — 13 43. 44 - 13 26, 27 - 13
27. 28. 43 — 14 25, 26 = 14 28. 29 - 14
24, 25, 40 - 15 24, 42 i 15 30, 31 — 15
23. 38. 39 w— 16 40, 41 — 16 56, 57 - 16
21, 22, 37 - 17 54, 55 . 17 54, 55 — 17
20, 35, 36 — 18 56, 57 i 18 52, 53 - 18
18.19. 34 — 19 58, 59 — 19 50. 51 — 19
48, 49 — 20 48, 49 — 20
50, 51 — 21 46, 47 — 21
. 34,35 — 22 44, 45 — 22
Remark. Deformation G6-8—R8 can 3652 — 3 42 43 — 25
be obtained by the composition of two 30. 53 - 24 58, 59 - 24
. 37, 38 — 25 40, 41 — 25
deformations: G6-8—K6-8 and 18. 19 — 26 38. 39 — 26
20, 21 - 27 36, 37 - 27
K6-8—R8. 22, 23 — 28 32,33 — 28
6, 7 - 29 34, 35 i 29
G20-12—R12 G68—K6 8 G6-8—=T6

Vertices of G20-12 ]  Vertices of R12 Vertices of G6-8 [l Vertices of K6-8 Vertices of G6-8 Vertices of T6

0,1,11,12,13, 14| — 0 0.1 - 0 0.5 - 0
2,3,15,16, 17, 18| — 1 18,19 - 1 6. 47 - 1
4,5.19, 20,21, 22| — 2 20, 21 - 2 45, 46 - 2
6. 7. 23. 24, 25. 26| — 3 46, 47 - 3 21, 22 - 3
8.9, 10, 27, 28, 29| — 4 44, 45 - 4 20. 25 - 4
30, 31, 32, 59, 60, 61| — 5 22, 23 - 5 19, 26 - 5
33. 34. 62, 63, 64, 65| — 6 32, 33 — 6 17.18 - 6
105, 106, 107, 108, 118, 119 — 7 492, 43 - 7 1.2 - 7
90, 91, 92, 109, 110, 111 — 8 40. 41 = 8 3.4 - 8
57.58. 86, 87. 88.89| — 9 34, 35 — 9 11,12 = 9
93, 94, 95, 96, 112, 113| — 10 36, 37 — 10 13, 38 — 10
97,98, 99, 100, 114, 115| — 11 38, 39 — 11 14, 37 — 11
101, 102, 103, 104, 116, 117| — 12 12, 13 — 12 15, 28 - 12
39, 40, 68, 69, 70, 71| — 13 14, 15 - 13 16. 27 — 13
35, 36, 37, 38, 66,67| — 14 16. 17 - 14 29, 36 - 14
41,42 43,44, 72, 73| — 15 2.3 — 15 30. 35 — 15
45, 46, 74, 75, 76, 77| — 16 4.5 — 16 31, 32 - 16
47,48, 49,50, 78, 79| — 17 6, 7 - 17 23,24 - 17
51,52, 80, 81, 82, 83| — 18 8.9 - 18 33, 34 - 18
53, 54, 55, 56, 84, 85| — 19 10, 11 — 19 41, 42 — 19
26, 27 - 20 8,43 - 20
K20 12—R20 24, 25 — 21 7.44 - 21
30, 31 = 22 9. 40 - 22
0.1.2.3.4 — 0 23. 929 — 23 10. 39 — 23
11,12, 25,26,27 | — 1
42,43,44,45,54 | — 2 K6 8—R6
30.31.32.46.47 | — 3
5,6,16,17,. 18 - 4 0,15,16 - 0 K6 8—RS8
7.8.19.20.21 | — 5 34,17 - 1
33,.34,35,48,49 | — 6 2,521 - 2 0.1.2.3 - 0
55, 56, 57, 58.59 | — 7 1,14, 20 - 3 12,13, 14, 15 - 1
39.40. 41. 52,53 | — 8 11.12.19 - 4 20, 21, 22, 23 - 2
9.10,22,23.24 | — 9 7,8, 18 = 5 4,5, 6,7 - 3
36. 37, 38.50,51 | — 10 6,9, 22 - 6 8,9,10, 11 - 4
13.14,15.28,29 | — 11 10, 13, 23 - 7 16,17, 18,19 o 5
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G20-12—K20-12 G20-12—T20 G20-12—T12
Vertices of G20-12 Il Vertices of K20-12 Vertices of G20-12 Ml Vertices of T12
0, =5 0 1, 4 =¥ 0 14 - 0
2, & =t 0.9 = 1 2, 16 —

. =b 2 10, 11 = 2 3. 18 = 2
6,7 = 3 12, 56 = 3 4 19 = 3
89 =] 4 13, 54 = 4 5, 22 = 4

10, 29 = 5 4, 15 = 5 6, 23 - 5
11, 12 = 6 6, 49 = 6 7. 26 = 6
13, 14 = 7 7.48 .y 7 8 27 - 7
16, 16 = 8 18 19 =+ 8 9. 10 - 8
17, 18 - 9 3.4 = 9 0 11 - 9
19, 20 - 10 5 6 — 10 12, 13 . 10
21, 22 - 11 7.8 - 11 54, 66 - 11
23, 24 - 12 26, 27 - 12 56, 85 iy 12
25, 26 - 13 28, 31 - 13 57, 86 - 13
27.28 =5 14 29, 30 - 14 58, 89 - 14
31, 32 -y 16 568, 69 - 16 59, 60 e 15
30, 59 = 16 56, 57 - 16 30, 31 = 16
57, 68 — 17 85, 86 — 17 28, 29 - 17
65, 66 - 18 83, 84 - 18 32, 61 - 18
53, 64 =y 19 52, 53 - 19 33. 62 = 19
51, b2 - 20 50, 51 = 20 34, 65 = 20
49, 50 = 21 79, 80 — 21 36, 66 - 21
47, 48 - 22 77,78 - 22 36. 37 - 22
45, 46 = 23 46, 47 = 23 24, 26 - 23
43, 44 = 24 44, 45 = 24 38, 67 = 24
41, 42 - 25 20, 43 - 26 39. 68 - 26
39, 40 = 26 21, 42 = 26 40, 7 - 26
37, 38 = 27 22, 23 = 27 41, 72 — 27
35, 36 = 28 24, 37 = 28 42, 43 = 28
33, 34 - 29 25,36 i 29 20, 21 -5 29
62, 63 = 30 34, 36 = 30 44. 73 = 30
60, 61 - 31 32,33 - 31 46, 74 - 31
88, 89 - 32 61, 62 - 32 46. 77 = 32
86, 87 - 33 60. 89 = 33 47. 78 = 33
84, 85 - 34 88 90 = 34 48, 49 = 34
82, 8¢ et 35 87, 91 =5 356 16. 17 - 36
80. 8 - 36 92, 93 = 36 50, 79 = 36
78, 79 — 37 82, 94 = 37 51, 80 - 37
76, 77 - 38 81, 95 = 38 52 83 - 38
74. 756 - 39 96, 97 = 39 53, 84 = 39
72, 78 - 40 76, 98 = 40 81, 82 - :
70, 7 - 4 75, 99 - 4 94, 95 — ;
68, 69 =9 42 73. 74 - 4: 93 112 = 2
66, 67 = 43 71, 92 — 43 92 111 s 43
64, 65 b 44 40, 41 - 44 90. 91 =+ 44
105, 106 = 46 38, 39 - 456 87. 88 = 45
107, 108 - 46 67, 68 = 46 109. 110 = 46
90, 109 = 47 65, 66 = 47 108, 119 - 47
91, 92 = 48 64, 106 = 48 106, 107 - 48
93, 94 - 49 63, 107 ) 49 63, 64 =+ 49
95, 96 = 50 108, 109 = 50 105, 118 - 50
97, 98 - 51 110, 119 - 5 104, 117 = 51
99, 100 = 52 111,112 - 52 102, 103 - 52
101, 102 =» 53 113 114 =4 53 69. 70 — 53
103, 104 = 54 115,116 . 64 101, 116 - 54
116, 117 = 55 100, 101 .t 556 100, 1156 - 56
118, 119 = 56 70, 102 - 56 98, 99 -y 56
110, 111 = 57 69, 103 = 57 75, 76 - 57
112, 113 —' 58 104, 105 = 58 97, 114 = 58
114, 116 = 59 117. 118 — 59 96, 113 -y 59

References

[ 1] Hitotsumatsu, S. (2002) Solve the polyhedra. Tokai University Press, 2002 (in Japanese).
[ 2] WolframMathWorld http://mathworld.wolfram.com/topics/ArchimedeanSolids.html
[ 3] Kametaka, Y. Yamagishi, H, Watanabe, K., Nagai, A. and Takemura, K. (2007) Riemann zeta function, Bernoulli
polynomials and the best constant of Sobolev inequality. Sci. Math. Japan 65, 333-359.
[ 4] Kametaka, Y., Watanabe, K. and Nagai, A. (2005) The best constant of Sobolev inequality in an 7 dimensional Euclidean
space. Proc. Japan Acad. 81, Ser. A, 57-60.
[ 51 Kametaka, Y., Watanabe, K., Nagai, A. and Pyatkov, S. (2005) The best constant of Sobolev inequality in an 7 dimensional
Euclidean space. Sci. Math. Japan 61, 15-23.
[ 6] Yamagishi, H, Kametaka, Y., Nagai, A, Watanabe, K. and Takemura, K. (2009) Riemann zeta function and the best
constants of five series of Sobolev inequalities. RIMS Kokviiroku Bessatsu B13, 125-139.
[ 7] Yamagishi, H, Kametaka, Y., Takemura, K., Watanabe, K. and Nagai, A. (2009) The best constant of discrete Sobolev
inequality corresponding to a bending problem of a beam under tension on an elastic foundation. Trans. Japan Soc. Ind.



—62— IEZ R & FIEZ RO AT

Appl. Math. 19, 489-518 (in Japanese).

[ 8] Kametaka, Y. Nagai, A, Yamagishi, H, Takemura, K. and Watanabe, K. (2014) The best constant of dicrete Sobolev
inequality on the C60 fullerene buckyball. a»Xiv.org e-Print archive. http://arxiv.org/abs/1412.1236

[ 9] Kametaka, Y., Watanabe, K., Yamagishi, H., Nagai, A. and Takemura, K. (2011) The best constant of discrete Sobolev
inequality on regular polyhedron. Trans. Japan Soc. Ind. Appl. Math. 21, 289-308 (in Japanese).

[10] Nagai, A., Kametaka, Y., Yamagishi, H., Takemura, K. and Watanabe, K. (2008) Discrete Bernoulli polynomials and the
best constant of dicrete Sobolev inequality. Funkcial. Ekvac. 51, 307-327.

[11] Yamagishi, H, Kametaka, Y., Nagai, A., Watanabe, K. and Takemura, K. (2014) The best constant of dicrete Sobolev
inequality on truncated polyhedra. Abstract of the 10" meeting of the union of research activity groups, Japan SIAM,
Kyoto Univ., Kyoto, 9-10 March 2014 (in Japanese).
http://chaosken.amp.i.kyoto-u.ac.jp/_src/sc2490/jsiam_s2_no4_yamagisi_abst.pdf

[12] Yamagishi, H., Kametaka, Y., Nagai, A, Watanabe, K. and Takemura, K. (2013) The best constant of three kinds of
dicrete Sobolev inequalities on regular polyhedron. Tokyo J. Math. 36, 253-268.

[13] Kroto, HW. Heath, J.R., O'Brien, S.C., Curl, RF. and Smalley, R.E. (1985) C60: Buckminsterfullerene. Nature 318, 162-163.

[14] Brezis, H. (1983) Analyse fonctionnelle: théorie et applications. Masson, Paris.

[15] Talenti, G. (1976) The best constant of Sobolev inequality. Ann. Mat. Pura Appl. 110, 353-372.

[16] Marti, J.T. (1983) Evaluation of the least constant in Sobolev's inequality for H* (0, s) SIAM J. Numer. Anal. 20, 1239-1242.

[17] Shinohara, H. and Saito, Y. (2011) Science of fullerenes and CNTs. Nagoya University Press, Nagoya.

[18] Hawkins, J.M., Meyer, A.L. Timothy, A., Loren, S. and Hollander, F.J. (1991) Scinence 252, 312.

[19] Hedberg et al. (1991) Scinence 254, 410.

[20] Yannoni, CS, Bernier, P.P, Bethune, D.S., Meijer, G. and Salem, J.R. (1991) J. Am. Chem. Soc. 113, 3190.

[21] Sasaki, Y. (2015) The best constant of discrete Sobolev inequality on a weighted truncated tetrahedron, World J. Engi.
Tech. 3,149-154.



THH DUSHRR 2 & 2 AR MRS T A b DAY —63—

JHH RS2 & 2 BEIRE IS T 2 b O

e g4 kA

Analysis of Basic Mathematics Examination under Item Response Theory

Yasuhiro NAKASHIMA*', Yoshikatsu SASAKI*!

Abstract
Many students may have difficulty studying mathematics during their first year at our university. Mathematics is
an essential course, and we intend that the difficulty should be reduced suitably for each characteristic. To achieve this,
we needed to investigate the students’ basic mathematical knowledge and calculating ability. Therefore, we
administered an examination. Their scores were informative. Moreover, we used Item Response Theory by R-language
in assessing the test. The theory aids us in checking whether certain examination items were appropriate. This report
contains figures that represent the characteristics of the items of our examination, as well as our assessment of the

results.

Keywords : Item Response Theory, Mathematical Education, First Year Education, Remedial Education, R-language

1. #&

KEEAEVISELZHICLTALL, RETIEBOAFERBO L L LML FEDHEE L TBY, FRICERRRIC
JEIE L7 ENFICE LT, AFRFETERP S 2FZENREL TV D. BROTEMBOZATHIIHFTET
DFBEE ) T ELHDH, DL RFAEFITEROBMZBEHREL TWDEI L%, F@FHEFOFAITERT
BNZE L, ZoOmRTIRFERECEFARETFRARZMEICHZ A 2L, MEOsRbMHETEs. L LEFD
WMERBEFHEHLTLL0L LTOFEERNDL &, FEOEBNLREFORDIV SR 20, —HRRERR» A
DFHBERRHBEHETZ2WRBEELZIE LS. Z02OFANG L7 T AMBETES LT LW, FAICL 5T,
BHRIEH B0 INF TIZEBERED Dol lon, BRNAERDPEEL Vi) r—2d, EBILHS.
THxHRT 0L, FHEICHERPYHEIILETH Y, o ISHY R EECHEORBEILETH S,

COL) BEROFTEHN, WHFEROFEEZTIGRE L7z, BRI 2 80 72 56 O A BRI IfEET A M)
iTo7z. IS X ) ZERE OB ERIEE R EOERN L ERE R/, FEHIT A MEGRICHEKRSH D, T OER
I B RS ERR OB 2 A7z, [7 A D 2Bk - Eh - 57l - BHT 2 7-00EENLBIET V] THLYE 3N
% H S X 2RO, REOBURIMF L L) L WEEIIRICO% 05 2 L 2 MFT 4. AFRITKET T
HEOGHERICE L THML, Tk, BEE@OmEs A so#ils X OEE USERIC X 2 R21T) . FERlLzTr
A NBLOZOEMORERIIMEITHRL 72, TORMEELNMAL LT, 7 A MOMESHGZ L BRNETH-
22 b, BIIEL R AMEOENEFHER T E 22 b, FEOSRUDHERINZ L, REPETONS.

il

2. HEHRCER

RETTIE, BEEIEHEIMERE T A N (LUF, R & K5 o IR %, HHE KSR (IRT, Item Response Theory,
HHINEHE L SIFENG) IZOWTEKRT S, HiEFEOL CIZERYVICHENRT 5. ARCTHEHIET 2 HEICE L T,
R T SBR L 7oA R s, BRI BT A AR RN, WESINZBRED/NT 2 — 8 2 FE, RBoSMEE
HH, 3L ed5,

A TR
28412 7 H
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IRTX[7 A NORE[LE 7 A FOZAL] P2 HMNET 27 A MNEGHOPCREL-FHET, Hiys 2 M (CTT,
Classical Test Theory) &R ENE. FRKRTIEASY » ¥ — FaBae L CHMESERICHH S, HATIE TOEIC ®
FERERIEME RS2 SIS TS, ZOHBEE LT, KO L) LRERHITENDY.

CBBOT A MHOBERORBEIESTHDZ L.

HERSE Y S OMN R TE A 2 L.

P AT A NERETICHIETE S 2 L.

T A MEAORIGERPMELTE D Z L.

C b T LR e A BRI R DY, ZoRTHIETE L Z L.

EBIZINSOBEEZ =T 5121, Fbe v ) FEOFHREEEE A L8R S0 BE % 5205, KRTIEZ
NHIRATHT, FELTHBEFHEMO DIV MAIZIE RIS A T, A5 2 EHH % (ICC, Ttem
Characteristic Curve) 7 &2 & %, HEMICEMEL LT VLD IRT 2FH3T 25 2) v hTHDLEEL 5.

IRTIZBWTIE, HHZU YA T7 4 v 7 TRY. WEZO/NNT A= Z1l26 3L SN b8, HE - &Y
I NE AR5 ED/8F A =7 % L DEF NI RENTWES, T TRARTHHLE, 22o0/855 2= %LD%
7V (2PLM, 2-Parametric Logistic Model) ##MH$ 4. 2PLM ICBIF A0V A5 ¢ v 7 Wi, ZEBREOHMMEL
0, TOWHBIZIEET 2MFEL PO) L LT, 2200/ 2% a b VT

P): 1

“A+exp(—Da(8-3))
ERENDG. THUIEREIEH 5 O 5575 B L

1 t?
F(x):z/:oo?exp 5 dt

WP TH Y, BAFHROMETIER S L) SEMZEEE LTilbh b, ad A7 4 v 7 fiioNEFRIE
[FBLZWLD, $4bbHEOENE] I28bETELNTWAEZZD, ENVERTHLEREB LISV, 20
KTRINLMBOFFH S L v, RiTBWT DI, BEIERSAOSAEEE ORPIZLELREZRTH D, Z ol
OREDOIZHlE D=1.TFMHENLV720, RETH D=1.7 LTw5b. alZi#hEMEh, 797 TIEICC
OVLEERY)OFEERL, HHEL L CIZREOFHEMELHZELRLTWIHE, T4abbEAD [L&] KT, @%
0.3<a<2BETHEINDL LVbID. QIEHEERE LIFIEN, 7T 7 TIXICC DRI MO AT A F2&L, HH
ELTIESEORE, $abbEmniEEHEN [HL ] JEE2RT. BF - 2<8<2BHETHEEIND LVbiL
5.

1.0
1.0

1.0

|
1
1

Probability
00 02 04 06 08

Probability
00 02 04 06 08

Probability
00 02 04 06 08

Ability Ability

Fig. 1. Examples of Item Characteristic Curve

1L, N9 A= 2ETLTC2PLMOU VAT 4 v 7 ARV bDTHD, FHEHEITLIZ1 DO R
n, MENCZBREOEMME o 2 L), X ZFOHEBOEEEPO) 2L 5. E-NL - & LIEENR a=1, =0
DOHFTHY, FHEME A0 THALMICE L TRRICARS. $br) EZ20r EEEEN0.5THH. OVAT A v
7 MR E RS OEUTH L Z Ik, 722 213- 1<0<1DOFMIZIZ68.3% DT — ¥ HAFIEL, — 2<0
<2 OHIFIZIZ5. 4% DT = BT H T LIl b, REMOEZEZ T TV, 7oL 2 I3 MEMEA 0= 1 Th 2 IKHE
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2 (ZEREEFICBIT 5) RAEMEOIZAIGT 5. TROMIE, D=1.7, a=1& LT, B%-2752FTI1Fo%1t
SR DTHL. SKOMBYE D LA, ELOIHIZA2 -2, -1, 0, 1, 20M#ETHL. WEEEL X, b
) EFOFHEEIC BV CTIEEERD0.512% 5 £ ) 2 HfETH Y, @i ae 1 TRVWHATIRLETHAE. T4
ZD=1.7, B=0& LT, a%0.3 0.7 2¢& CHRIERIZVWIPHEOEET) ZILEEL-LDTHAL. bok b
7Zon% (0=-4TH0. I EOIEEFEDSH ) 29 %) MM’ e=0.3THY, br ) EIRDMICMETSLD0 a
=0.7, bo&bE% (0= 1TIEIIFI0BDIEEREEH ) 2 %) bOPa=2Thb. a DEFEITINZ, H5—E
DFFVEE 0, (ZNDSHEEEE 1272 5 75) T CTIRIEARIME VS, FREMHEDT 0OFI# CEBICIEAEN XL, Lizh->
TZEBREDORE 2 WS 2 DICHER L VIFETH D LR 5.

VLENICCICHT A TH 525, IRT O#EHICHT S 1 DOMWEIZOWTIENL. — T A MIBIFLHEAT
X, BEAENBHMSULEERL NS L. 728 213 [2H#ETRRINLHEZIGERCTERE L] Lo 2HA O
A, CTNRBFEOMETH 2 PHEROM#MEGATHDLELWVWR D, MR CEETHIUL, MEE AL
BEFICEREN Db Lk, S0 L) ZEHBEZEEED T A FNTRFANEZIT) &, 22U LORFEH 5 L
TSNS L. 2FVTANCTHELL ) LT 58220 LMD H S L1272 505, IRTIZBW
TRZDOETIMMERDEZ TN, FHE O DRI L > TEESENET LLENDH L7200, WTB220UEHLEEZ
SNAHREBEIEFT L 2V EEINE. SVEZIUETT A NTH > TOABRTA L 272 THLLESELH D, WED—
WL b2, — IO, WTOHOE/RLAZ ) =70y bOVERPHERNTH 5205, KR TIEAZ
=70y NRERL72ECA, M2DE) ko7 WA HHKLT, F1KNTOEAEIMRO TR, H2 KT
FElZWe Ny 1 KRB eIy, Zo-ofks OB —kTeEr A7z L TwWb EHICE, JHEO®EE
WEUTHo/2E VD, HBBEDL)BRHEETT A NO—RITEDB L TNLEOE V) SICLEEDH Y, Stk b
ZIE B X S RIEE % EXAICEE UFENTS 5 &9 28NS 5.

Eigen values of components

O 10 20 30 40 50
component number

Fig. 2. Scree Plot of the result of our examination

3. WEERNERT b

31 FAMNOEMELRR

RETTIREBRICEEDHH L 2 RBROME & 20858, BXOIRTICE 2MT2n 2. HERCKERZ LIZOW
TWERIEO LB L35, RERIZ2016EED 1AERICHFE SN L#8RICC, SHEEOBIRLITR T2 HITERL 72,
L5 %R, 1SR A OP5 LR 4R ko, 20300 L. LA LR DL 1R B 2wz 45T
IE, —BICERTAILICLAFEDANEERE L, 4 Al 4 BN C05BET DERL /2. 07O /KIEMHEDS
AL, RERRCIHATIEH L22A% % 7 — 213226450 & 70 . SBRIES3RA S 2 1), WIS EBN L2 HFEONETH

TR T 5D ZHE TH L N e EEB LT, RIEOMEL NS CHY A7z, BARN 2 BB 8%
SRR L7Z FHHIWSFROERART, oM RV. 2F ) ARRLHEIEIHEM L T T O FHEMEYZ L2235 613E
HIZR 5T, 2072045 ORBTCIIEEIOBWEENTS IS NL2EAICH D LEZONL. TXTCOEHAILSE
WCIHHBOKGE IR, HAHHETOREPMOHAOREXFET LI Lidewv., HEICHL TRERAEDITT,
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AL, AL 0 & L Co3mm b CREli L 72, BIHH QS EIIT LR DL EZN D L EEZ S5NLDS, ZOFHE (5%
HOEAZ) IZIRT 250 THY, FAROBATCTHMPFLAZRD tm /Sy 77—V TIEZDEZ H 5 H LOFHIiC
KL X2 LEd WD T D,

Total score Item discription Item difficulty

60 4 15 4 15 4 14
55 13 Je
50 A
40 - 38 10 - 10 -
a3 % 9 o | 9
30 - 25 6 z 6
5

20 18 5 - 5 1 4

13 ]

. )

10 0 1.3 14 1 17
0 0 0

0O 10 20 30 40 5053 00 02 04 06 08 10 00 02 04 06 08 10
Fig. 3. Histograms of total score, item description, and item difficulty under CTT, of our examination

REROFE RN, BEOPIEH36.3, EHEFED.5TH 72, M SI3518E, RIEAIZ7THATH S, FHEHDIEER
DEARZIERICH - 5A, EEARIIHMAYT A MG (CTT) CIIWEEE: BHSNL720, #EE LTCTTICL
L7 =% b8BT 5. S ONRIZHBOEN, CTTICBIT 271, BLXOCTTIZHBIT 5 HEEED 54 % &
NENET. BHICETAIRICL S L, 538METH 5 OHHOEDRIYNT VDD, 405 ~455 D %t 1E
WA L7289 EH b R b, FFHEEEFIEIZIZIERICSS5WTH ), wREEPZNLL L) AT EHOICH
NTVBELO0, RIEYIERSMIEVGAHEVZE) THDH, ZHHEICE->T, RBWES ZHA» S o728 v R
b Lz, L Liinos X245 Th 2250280 ALEN, AL THHBEDIL%IIEFAELTEY
FIDERRMED ) 2D SOHFRDIIZE LT, CTT TOMMNINEIFZEDIERR L RS EOMBEREE LT
EFSIND. MEE - ILH - I I, [H2HENOIEBRS T A MR EEWIEOMHBEEZFFTIE, Z0H
HANIEE LB 37 A MEAEA L SENTH L] ), IRTICBT2#50LHUERGVOIRETH
B ipid, MEDIZIE—RRIOA LTS EWR S, IRTIZBT2#INNTIIZO0MZ2RAZET, LB
W L7ZTANTHo72nEHWMTE LD LT, CTT TN IDR—KL M TH o728 v ) UL EDHMEES
NP EID, AATHL. K3OLHMIZOWT, CTTIZBITA2HEEIZOVWTIIHEHOIESERDZ LT, HWwiid
KAHBREHTHDL LD, WEEEA0.9, 2F D IEEZHEI90% %2 Z2HE D140 & o 7205, FEEER 7 WA ORERE
HE TR TIIZLLFERENVZ D, BROZETHDLD, AN T LD XFIHEEFHR T 5 L36.28 70,
ZIEET—FOFHEREE LD, CTTICE2WEELHEN DO 2 O00ZICHLTT -2 AL, 72L& 2 13HA 1
TIXREEEEA0. 987 TRkBIFIH%0. 1I5CTH o 72, — kRN E LT, WMELAKNEEZ L5 (ThbLLESH D VILHRE
Z)METIERRN D% L 205, HE LIZZOMRIC L7205 R TH L. MopTIREE33AY, WEEFIZ0.035TH -
EDHEL C, LALakilA%0.237CThH o7z, HELWRHETH L, ZARIT LS TRESIIEVTDH S ) 05,
HATFIUIEE L, LW 2 ERD Lk,

3.2 IRTOERFER

A TIXETIVIZ 2PLM (2Parameter Logistic Model) ##RH L7z, BIRKOMEEDN % { TXRCTREABRTH - 72720
HTHRZPE) SPLM EAEZ EEbN D L, 2PLM TH o> TH M5 X 2 WBICEBEOMELZ KL o720 T,
R EOMBE L2 wEE b D IPLM 2R 50BN Lo 72720 Th 4. WHEITHKFHLE T 7 b [R] 2H
VI H BUSEERTT Oy F =2 CTh D tm /Sy =V R FH L7z 28y 7 =T Z25IRT Tld %25, Itm & 13 Latent
Trait Model ®Z & TH Y, EHVIZ L IUE, Latent Trait Theory GHEFEFVERLGG) ZEHMKOHREIMIFOEL, 26
SONNERH LI-E END. RETIE226 X530 2 i TH & SUG/ 85 — 475l L L, tm /Sy 7 — Y OB TH % Itm
M H, BENORBG AR LR EHEERICL Y FEHBDO 20037 A= 2 fHEE LYY ZBROItm 7
5 A TldZ D coefficients 12 2 DOPFEEDZEDLN T WA, D9 b intercept DFNIAREHNZIINEED Z & T
BB, WHEZOLDEEL TEIW LR WEICERSLETH 5. Itm 7 T A2 factorscores Bz i L TH LA
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fscores 7 7 A DEEFH coef 1ZI1FFkFTT & WEEEEAERRLE SN TV 5.

FHBICH L THESINLZ 20087 X —=5125 5T, ICC LHiEZ 72 b D4 Th L. HEHPL /28 ICC
PEELEOOWHZ® 5755, ltm 7 7 A2k L plot B Z s & ICC SRR ENLDIIFEMNTHL. L —EHD
HHZFTICC 22w THhNZE, Itm 7 5 A D coefficients # #0MICE S 2 U L v, BAFFICE L T3 fE
HICHBHZSHELTBY, 48 2XKcE, 3KRIHE, 7, XEE zoticd L censh, & & &%
K, B, Bhfuk L7

Item Characteristic Curves Parameters of Iltems
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An Analysis of the Valid Thought in Saussure’s Linguistics
— On “Uarbitraire du signe” —

Kanji MATSUNAKA ™

Abstract

Ferdinand de Saussure was a Swiss linguist, considered by many to be the founding father of modern linguistics. His
theories have been widely accepted in the field of linguistics and in other fields as well. His most lasting contribution to
linguistics is his Cours de linguistique générale (Course of General Linguistics). Referred to as the Bible of linguistics, it
has had a lasting impact on the research of the 20 th century and remains a tremendously valuable spur to linguistic
research today.

Saussure’s concept of ['arbitraire du signe (the arbitrariness of the sign) was developed in Cours de linguistique
générale, which discusses the arbitrary relation between sounds and meanings. In this study, I draw examples from

Saussure’s rough drafts, found in 1996, and argue for a new interpretation of Saussure’s [ ‘arbitraire du signe.

Keywords : Saussure, Cours de linguistique générale(CLG), 'arbitraire du signe, Saussure’s rough drafts

0. FL&IC

e (2016) YI2BWTC, CLG & Saussure O HEEEFG & OFLROEWE WV L, Saussure 2l BT % SiEiL
DERLVH)FIFIZOWT, ZOMBEORANIERZ 72 L 72, 4 HlE Saussure D %% 3 4FHDO19164EI2H 2 T OF
&> THRE SN & L7z Cours de linguistique générale (CLG) & 199641238/, & 7z Saussure H & O H &5
%212, Saussure P A LA A EMTH 2 [FLrOLEME] OBMBEIZOWTERL, TOFRERIVPLICLTEHELR
ZL LTl BOBELE o 2MIOVTIET 5.

1. SREEOEREN

Saussure DRLZHERICB T A5 b HE 2 TiRIL, [R5 0&=EM (larbitraire du signe) | W) EZTHAH. i
Saussure FAlDEMIZHADL L HETH 5 L S, L5 O VL HROMEICERKTAMELF O Z b TEELM
BETH 5. Saussure ZEFEALTOREN 2 SHEFO—REHICBIU S [HF—FH] & LCMENT, SHEERSEE L
T COFHOBERMILETH B LEZ 2. [RTOEEM] IZOWTCLG TIRKRD L) ICRABEIN TS,

“Le lien unissant le signifiant au signifié est arbitraire, ou encore, puisque nous entendons par signe le total

résultant de I'association d'un signifiant a un signifié, nous pouvons dire plus simplement : /e signe linguistique
est arbitraire” [FHRERIFIL~~] (1916 : 100) ¥
e RLE AL L % g SR, EAEA arbitraire T 5. BIOTRTE 1L, HH & ILBEEATIL LS

LCHik & (k% Bk 50, HICHC, [EHRsREENTHd2 LS E)." DVERTY~]
(IPRIEFER, 1928 : 98) ¥

I EC R
FRi284E10 H 25 H <2 Bt
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L &id, BERCEPTRLE @‘EA#
L IEERENRLDTHL.” [T
(IMRIEIER, 1940 : 92)

ERATRIFO O S, LEOELOTHD. FhBE,
S U7 R BT AP E, kA —REHEICE ) ZEATES
MRS~ < ]

U[l
nnh
oH
b=(11TI. = 11

SRR LTl BIC, it oxEr 2o [E—HH| &322 &1d Constintin ® / — b T EEET, LI
DL HIZHERENTWD

“Le lien qui relie une image acoustique donnée avec un concept determine et qui lui confére sa valeur de

signe est un lien radicalement arbitraire. Tout le monde [est] d’accord.
La place hiérarchique de cette verité-la est tout au sommet.” (Eisuke, Komatsu. 1997 : 287)®
ave7h Y—=a vr 7=
“_‘E@E}EA EHZONTERA A=V EKEOFITA2E0, 2L TENIRTOMELZS T2 b0, |’

AR :5%5’3&%5%1*& HLNZEH)BoTHET.
COREIE, FELLAREFRDOLOTT.” (BT - B 43R, 2006 : 168) ©
ZLTCLG TRUTOLI ZMAEHNT, BB/ XICOoOVWTHHL TV

“Le signe linguistique est donc une entitépsychique a deux faces, (H1#%)

Concepr
Image
acouslique
Ces deux éléments sont mtlmement ums et s ‘appellent I'un I'autre.” (1916 : 99) @
CKNPEERRECHEAT S ffﬁﬁ‘ﬂﬂﬁﬁ%ﬁifﬁ; 5. (HHg)
2 m
EmRR
WOZOOERIIERIEEL, HICEELES.” (IPRFESRFR, 1928 : 135) @
TN 2 FEERL S IE T %ﬁ@” HOHEERTH S 5 (HHE)
m® &
I OBk
COZOOEF I AHER L, HIFET 5. (IVPRFESER, 1940 : 90-91) @

COBNETE L EROART EEE S EBGEEZ R L 2D DO TH S, L2 LEXTIE, [ZO-250%8EEIE) 72 HHE
MWL, MR 4] OFSIHIeT 52 5HIE %R, 20— 32 d 72 Bally & Sechehaye IC X Z8/ETH B Z & 235
RHEDTHSD. L TCLG TIE, 77 VD arbre () LW IHFEE LIFC, ZOBELMEOKOTEERL -2

DB D TOZODOKRELTH 5.

“Que nous cherchions le sens du mot latin arbor ou le mot par lequel le latin désigne le concept {arbre), il
est clair que seuls les rapprochements consacrés par la langue nous apparaissent conformes a la réalité, et

nous écartons n'importe quell autre qu'on pourrait imaginer.” [FHAERIFE L~ <]
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//:;;:?\\
w arbor
(1916 : 99)

BB O 0 Bk (PRI, RRIETPE, SR 3BSChPm) Suddsss T 22M&Ez\TIcHY
ik ROL 51X (THE), SHEPIFOEFEOAPEMIGES TRELIHRICHZ, ARG LES
Moz bR 2 D% LFEVWPICRL.” VEFELY V]

%///%%;\\\ ///7;7\\31

(9

o

(IHRBEIEER, 1928 : 135-136) ™V
"I VO arbor DERERO DAL, HUET 7V HA T 5 DBEE T IA 2E KBS 122
L, BESBOLBEOHDEAED bOL LT, HAITHIDZLEHETHST, AMUCHEOR

UPNFRIESCER, 1940 : 91) 12

L2 LTl (1981 1 71) WKk (2011 : 83-84) W THI_MEN T WA L H 12, TNHDOZSODOMB [FEEIC,
Constatin®® / — MZIZHTZ %\, Constatin @/ — MZH L DL, TOKZTTH 5.

image acoustique
arbos
(Eiuke, Komatsu. 1993b : 286)

% L Engler B (1968 : 150) "2 81} % Dégallier DWrEH 5110912 % D,

“Tout rapprochement de terme {s) qui ne serait pas celui-la, nous le répudions comme fausse piste, dans
cette recherché des deux termes que comprend un signe.”

T, PEEMGEMEOH T ZICAONLIDLEIRLL L) DLW LN &1L, B ratd
EEROTODHIZHT AMEICB N CTIEHE S 2 ke LTINEHBTELDTH L. (FEHR)

EWVIHTERTH 5.

T RACRIL (2011 : 85-86) “AsRH#E 5 X 9 12, Saussure HHDHTIEZ ) Lzt m E A OR O & 2 30§
LENIBT L ETFTZAROKHPHFEL W L, —ROREDVH LI LMD 5755, ZZ TORENIEICT2H L, F
72 b 5 signifiant 2° 5 signifie (2229 b ODO—FHOIAD b OHIUE, & & O = ILMiIHIcK L) Off Shiz—ERKD
WORANDPFENOEAFICHEETLIODE R oTWVE., O LITHLLER, T4bbil 5ERD L TNEZ R
T5ZLEHoTHRFNEL LR FEHALERL e W) T LIk b,

Saussure I3 FFEZFLE & LTIRZ, SBHICEFREAEDE N A, SN ERBOMNIT L IEEE L CHuxTAY 75t
IS, FNEEREN L LDICT ERwE RS, # LT signifiant & signifié D OF O & IZB8EN R L O
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THhbE$ 5. Saussure &, “arbitraire (KEM)" &) HFBIKREDOEFEEZL-TWLk)ITHL. LwHDd,
ZNE TOHKERLTE T, “arbitraire (BEM)” LV I EFEL [HHER] L) BEREGVTHWTWZ25T
H5D. HREEOYE, Bl L7-L ) Il roBRLEBlar A\HMOEETHRHISER LV BEZ 20352 LIER
WHETHDL. T LIZHREICRT 58 &13 Saussure O,

“Une partie seulement des signes dans toute langue seront radicalement arbitraries. Chez d’autres (signes)
intervient un phénomeéne au nom duquel on peut distinguer un degree. Au lieu d arbitrarie nous pouvons dire
immotive.” [FHEHIE L~ <] “ (Eisuke, Komatsu. 1993b : 297) **

EWEONT, BEOH WAL, MAHCESHTL LY. o GEE) TR, BEZ#REITS
5EDRBEIRIY EF. RENOMD ) ICERM immotive X 55 2 & LRI RFHE LY,
JE~ <] (FH I 3L - B ER, 2003 @ 173)

LWV BEIZBIT S “immotive (HEARIL)" LW SHEICH RTINS, TICLY, BEEA 2 — 2 LS oBRIT %R
ABLDROEBEIC L > TRESINDLOTIE R, BARNERIZL > THENICRENGLZ L2 EKT S,

HEPHLEHOPTEREAT LD, TOFHELREFRL T2HEORTHRRO ) HICZNDTRIN TS
SICTERVDOTHY, ZOTKRIZEHO L) ZMYFEDIZE DL DTIE AR VE Saussure 1 $E 2 5. BEMEEIH L F
TOHEOEERE FEOBOMN EHPET L 2 23N A2 EHE L TCOREDN@MOTHL. T L TCIOREME
OARRAFEOME P 212, Fip 2 FREH O BRI M09 2 6 IS DAL L v &0 ) BT REL 20 5. HFEOE
& FIEOK O X ICBBED LT IUE, HEH—DOFETH UERICH NS 2B HINL7272—2ThITIUE % 57,
ZFINE—20WIH L T—2DFE (%R V) MEZABON & TEREZFD LV LI2L ), FAFRFEOHIIE
NEVWZ el b, LA LEBRIZIEEOR D IIEFAFRENEEN T WA, Saussure O FHl TEREIZ L 5 HFEOL R
EI)BIMIT 0, EEOMTEEREDOMBELFE L, SHFVRILTREMETH L. FAEFRILLEOILR
AN TO Saussure DEFEHRL CLG DB TR L w2 i3t (2016) P TR EBVTHDL. FDXH 7%
Saussure DFHUZH > T, FERFRLLBZOHUREZBHT 2ME—DOFLP N DRI OEER LI ZEZTH A,

2. BEMODRME

Z %% Saussure (L7, SHELFOLRMEZILIOMMLIZOTHS ) ». TOMHHIZE, B Aristoteles |2
RESNDZERF) Uy OFFEAMEGEBIE LT IREFHFORZA TR IEFLZIT OO TH o/ EZ LN,
Saussure IIFEICBIT ABIE LTERA A -V OMOMKRE, TNFETOFSHEEAIIBITS [ & [ER] L3R5
BOLLTIATBY, THLAEEZHERNT 272012 [SFELFOREME] 2FSICERLA-EEDNS, HIEF
1) ¥ % Tl&, Platon Dxi#6% Td % Kratulos (7 57 20 A—4RIOEL S22V T—)"PI2B 0T, &L EhH
TRTAEYE OB ERLZED ZHICE VR ENL E VI E R L, &Rk TN H T 25 L OBRAERH
BBV VBICE VR ENL LWV, $TTIEEEIOVWTODDEZ N -722 LA ENT WA, Hi# % “phusei

(HR)", % % thesel (#y)" EIEATRXHEIT 575, R |21 Kratulos % E5H(C L 72 Herakleitos DL & R E 5
IRDETE L, £ 1213 Helmogenes % 5512 L 72 Demokritos DN & B FIRVPHFIEL, TS DODFERICEI D F
FEICOWTOEZ T 2D CHFERVEHEN TV, L2 LIOEmIEDRMREZRZVWIISHITHLDOTD
N, FFOWRENSSEEYEOMBRICKIEL, WTIICLTLSEET "Woas" » "HMEROEERSLMAE T EIR
FBCLDRL, EBOIIRATHEENIFWIIL DT ET L0 WHEL 513k 57\, Saussure (3532 Platon
DSRDOEFEAMHSEE W) RESHELEVFD A E X FBONITLIOTH L ETHEEICHT HHBNEZ %
4% L, Humboldt B[ SiEOREIE, WREZEEOHMIGHLALI L THY, WD SEOEETH S| (1836)%
EWVIEZFHEOEET S, T0HEL LT, ey el & [HEME] LLo THIEhAEw)y Z eickh=o
DLHHEROMOBEBRIWEN 2 b O TIE R RN L LD THL I LML, TOFKE SHELTOLRELEE V)
FHAZHNZOTHL, Z L TCHEFEROBBEIZOWTE Y ¥ ¥y IZLSROG MY SN, Z2I28EEE W
I TEENTOEH MR ZRD L 2L T, HEOELEZROFHN T ZWTREIC L0 TH D, FEBIESO
BEMEEV)EZHISHELRLTE L TRADL I EPLUARMICE PN IR THY), SFEEREL LTI DI S
DEZIAENEOTHD., TNETCOSHLWBERBIAZGET AL A0 BTEY, SHEOBIEREOFEME Zh s
AL X9 &5 A FHAMEAMRIZ, Cassirer (1944 ©133) % L C Saussure % [+EHEALICB W THEAGHERIZOWT
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ObNbLNOBEEREEZTT) LA TE] LEDLODZEHNPIZICH 5.

Merleau-Ponty (1945 : 207) “Vid "I ORBEMOBEI L 725 ENLDOTIE R L, ZNEE#BZOLDOTH A"
EIRRTWDA, 29 LIBELYOBBRAREENTIEZAR < EEH%?R@ﬁﬁ%%O%@T%% LE, B L LCEEH
LEHEL7DTHAE. LoT, Al (1981 : 153) @A4EH 35 & 9 12, Saussure 2B 2 [HEM] 0T v F7—
Yid TWARME] Tldad, THRME] L) ZLilhb0THhb.

F 72 )L (2006) O,

BHEREORTEY Y 2 VO L) RSN IS LTS LT EH LW HEMICHERT 5, v
Y A= VHBRANICHH ORI L — i DE 2 T Th D RANEDN S HHET 2 LI2TE, WALALS
EHSL L CHRCE (B SHEOSE), HEMIZS X HRTE . (EIEHR, 2006 : 21)

LI TR, COBEMELHSEE VI IS TH L EEHITITONS.

Bouissac (2010 : 169) “iZ signifié & signifiant (F A4 DBEFE OB TEHE L C&EASHE I AT A2k - Tlklics
AONDEHDOTHY, INHOLBENHERE BIXWIZERETE Z2MIEARIIFELEL 2w, L5 9. 7255 2% Saussure
13, signifié & signifiant OFE O Z2VMEHA DO HHGEIICE 52 L DTl BRI ERIC L > TRESNZ L 2 L 2 A5
LV PHAATHAMNT L) ET2D0THSL. £LTITH) LIARECELEEZE ) HEOBEMEKIIZ oMICHFEELES, &
) L7-BRE A AT IEMOIRIIHSMER TH L LYV RLABERLDOTH L. F-HLEBICBITLPEORELD,
) LHASMERICBIT 232y FRAICLE20DTHY), TOREAPBEN RO THN, 29 L-BHREHH
5 DICEEROEZIAMIERETL20OTHL. 9 T1UL,

“RBICHELRIEX, MRS THANTRETH o7z, DA EOSEL SV EDTE I L ER A i
DT T ) Dpbn) T ETHA.

LV ER (2006 : 21-22) PO FERIZ S, KE (2004 1 51) P OMB R R KA L W) REDINS, SHELTOTREML
HEMER VI TR S L, TICHELIEETE L L BEbIld. signifie & signifiant DGO E BB EMTHILLZ #,
[A U signifié (2%} L THE 4 7 S35 THE 4 72 signifiant 12 & A S G OB REIC R A D TH Y, ZNILFE—Fik
MIZBWTLRY TH L. 2D LIZLUTF? Banveniste & Saussure DS IO RLHZ ENTE S,

“Mais le signe, élément primordial du systéme limguistique, enferme un significant et un signifié don't la
liaison doit étre reconnue comme nécessaire, ces deux composantes étant consubstantielles l'une al'autre.”
[BHRER I SC~ < ] (Banveniste, 1966 : 55) "
AL, SEARROMBENERTH LTI, BRRETREGFATYT, ZOZOOMRGIEHEWIZLFEY

HWTHDLHH, MEOKEIDZ IR EBOONZITHIE ROV [FHEL~~]
(A ICEEER, 1983 : 61) ™Y

“Si par rapport a l'idée qu'il représente, le significant apparait comme librement choisi, en revanche, par

rapport a la communauté linguistique qui l'emploie, il n'est pas libre, il est imposé.” (1916 : 104)®
RHEEHIE, FoRHLTEMEEOBBTIZEHISGEINZDOLE LTEDRED, HiIZohzHniSiE
EERE OBBRTIZ, BETRZL, mlEn-b0Tss.” CIVRBESER, 1940 : 104) @

AEEFIE (2004 1 108) I3 2 ) L2 BBEMEH L HEEOMIRIZ T TR, HEMBLOHU2SIBBEHNTHL LW
) BEMOTENEHE N5

MEDDFET, VP —=2F 7 Y Z7ORRICE > TEEMIZIEI NS, QFNWWZ, ZOY—=2DY
ZTAT eV Z T4 DDV ERNTH L. QERLDNS, TOY=T4TrE=T7 4281285 T
WHMHENLEFOFEERLMEOFEEDL, ZENLZLDERL. WkEooFh, [ZEIX] LZNET
[bD] LOBEBROEZENILRLDOTHS.”

LHDLC KD, 29 LB r BB 2N 2 BT 2 HSER & v HIZET 5 Saussure DF I,
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DFICRAE)IChB—EBUHANTH 5.

“Quand un systéme de signes deviant le bien d'une collectivité, cela quell qu'il soit d'ailleurs en soi, ou quell
quil soit par sa provenance, il arrive de ce fait deux choses :

1. Il est vain de vouloir I'apprécier hors de ce qui résulte pour lui de son caractere collectif.
2. Il est suffisant, et meme nécessaire, de ne prendre que ce produit social, en [ ]

(%) parce qulen effet rien ne garantit plus depuis le moment ot le systéme de signes appartient a la
collectivité que ce soit une raison intérieure, une raison faite a I'image de notre raison individuelle, qui va
continuer a gouverner le rapport du signe et de l'idee.

(%) La langue, ou le systéme sémiologique quell qu'il soit, n'est pas le vaisseau qui se trouve au chantier,
mais le vaisseau qui est livré a la mer.Depuis l'instant ot il a touché la mer, c’est vainement qu'on penserait
pouvoir dire sa course sous prétexte quon saurait exactement les charpentes don't il se compose, sa
construction intérieure selon un plan.

(%) Lequel est le vrai du vaisseau sous un toit dans la main des architects, ou du vaisseau sur mer?
Assurément il n'y a que le vaisseur sur mer qui soit instructif pour ce qu'est un vaisseau, et ajoutons-le, qui
soit meme un vaisseau, un objet proprement offert a l'etude comme vaisseau. " [ZEffi 0~ ~ ]

(Bouquet & Engler, 2002 : 288-289)

FEERRPEFOMIZ R 5, ZTNEKPED L) D THN, HHVEEI L XD THN, 2
DHEENSZODZ ENAEL L.

(1 205 thR%t, TOEBYEELSAELLHRONTIHFML L) L LTATH, £V LT
H5.

2 [ 12BN T2ZLILo7C, COMKWEDOAZIY FIFHZLTHHTHY, »2E)T5
CLEDPUETEZH L. ) (g 5% 5FERIC, GEerRR7ERIET 2H25,) NRNEETHI,
A BB B TIES ﬂf:fi‘[‘f{f;@ﬂ, Pl bl OB R LTS L ERIAET 20 EH 1
RHILBVDTHL, (HH) B, HHVIRED LS R LOIHL, REERILERINC S 2 TIEA
CHE LIS MTH L. ZNDHHEII BB S, ZOMOFHMAR NS L BRI L7225 > THIA 2
EWTEDLDL (LWIHHHT,) ZOMlE S VN TEII LN TELRELEZ LI LIZERKAZ L TH
5.

(%) BIROTTHMOFOR2IZH D0, e bl oMy, E6HLRNOMTHSH . Wi
MAEI ) BDOPHZTLNDLDE, LD LRV, ZLTEVWRAITBY, TN E2F ST,
MELTHEADHIZEN SR E LTHEZ6NZ3DHDOTHA." [, VEELY Y]

(I EERIZZRR, 2013 @ 470-471) %

“C'est seulement le systéeme de signes devenu chose de a collectivité qui mérite le nom de, qui est un
systéme de signes : parce que I'ensemble de ses conditions de vieest tellement distinct depuis ce moment de
tout ce qu'il peut constituer hors de cela que le reste apparait comme inimportant. Et on peut immédiatement
ajouter : qui si ce milieu de la collectivité change toute chose pour le systéme de signes, ce milieu est aussi dés
l'origine le veritable endroit de développement ou tend dés sa naissance un systémede signes : un systéeme de
signes proprement fait que pour la collectivité comme le vaisseau pour la mer. Il n'est fait que pour
s'entendre entre plusieurs ou beaucoup et non pour s'entendre a soi seul. C'est pourquol a aucun moment,
contrairement a I'apparence, le phénomeéne sémiologique quell qul soit ne laisse hors de lui-méme 'element
de la collectivité sociale : la collectivité sociale et ses lois est un de ses elements internes et non externs, tel est
notre point de vue.” [FHEFRE L~ <] (Bouquet & Engler, 2002 : 289-290) “”

BEOFH L %o 22 BRR A [FEBER] OBHIET20TH Y, TADREERFEDTHS.
L% BEOFBEMORMKIE, ERIOFMRE R HEPLEMAPADOE ZATH) ) LbDEITKRERL -
72bDERBEDOT, BRYDILEEFIRTHETEZZ->TLIHIDTHS. HIZLLEBIZRDZ L 2T
MR2BZENTED, AWHEERIZESTIDOEFE VI TIIL, IRNTELEATLEIDTHL. TOHKE
iE, RRERRAPEET LRV REREFT T CEOLTOH 5. L BRVEFIT L TORTET
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WLOE, IAEISH L TESRTWEOERILTHE. itBHRRIIHAD 2 0IEL O ANOR THFE LA
I TZDINELNT VLD TH-T, —ALZTOACHMFO/ZDIESNTWEDOTIE RV, 2072012, 4t
IR, BEFHR2, Lok hdboThn, HEMWEMOEZLHFHSOINRIZEL TBZE
BED L) BT RO THS. HEWER L 2 OHBEHIEREHRONENHELD—>TH>T, 4}
I S DT, Db b ILOBETh L. [HEEEE L~ <] (FAEERIZZER, 2013 : 472)™

Saussure I EEZ SIEENOFYW DO —2o—D L RHIEEELFNTTOF) VXY TWHEIZBITLSEDOIRZ T TH LHSiE
YA EZ ETICRET AOICEET T e LTHAZ, 22 ToOHFLHEOMICHEBICEEREWIHLTZED
AARZZERINTFTRTEEBYTHLH., ZF L TEEMOMEIZ Saussure DE 9,

“La langue est encore comparable a une feille de papier : la pensée est le recto et le son le verso ; on ne peut
découper le recto sans découper en méme temps le verso ; de méme dans la langue, on ne saurait isoler ni le
son de la pensée, ni la pensée du son; (F4#E)” (1916 : 157)®

BEEIX T, —HEOMFICHARLEZ LT E S BEIEER, FIEETH L EE RIS 3IC R T M
BTAHIEIETELR. FLLFREIEBWTY, B2 BErs5Hdo ey, BEZELO5 T LD,
TERWVTHA). (IFPRIESFR, 1940 © 149)

EWVI)FX/ IR EEND X )12, signifié & signifiant DO EDVRE—RKDLDTH L Z L DOFHIATEHE

GO L LEoEpbiul (1983 49) VOB & > TS 2% L 912, AT MOMOREIZZEZENIY
Dl Eﬁgfli&<ga%&@f%% FIZRZ X9 CLG TldZ 2 langue (838" }_’.7;3’)’(\/‘7:_71 2, kA%
NEBROEXOF FFFMEIHFRL, ZIIIHK 2 5 REE5 TAYIC Saussure Fid e L2 &2k b, 2L

THRL MO signifié & signifiant O BFRIE, EIETIT 2 RO TV L2 EENTH D, FIFE ﬁ%ﬁ‘TT T—kT
HHETDH, L LERE (2013 :570) oSz o s X912, signifié & signifiant O BRI I VRIS FELE T,
L O OOMIM ORI, 5T EAROEMRICE o TIEIHS 2 OREBMISGRE O NN b0 L LT, #KS
NHZRELOLLTHN, TEMELZITORBHZEEL, ARCIEHE V) BICRZRWBLERIZL > TL 2K
I fWNE T SR, 7272, SSTHERELZTUIRL2w0IE, ZEROZSOlETHL. —2Ilidhe £

NE#EHbIRT & 0)5511?6@075:7]“ DISEBENTH LS, FAIFICZNEELBEODRNYREENTLH DI L2 ER
9 5. &5 signe IZBIT 5 signifie & signifiant @ES%#’"JZE’J“C%ZJ DX, Mo signe & ORAZRSZH ZHEEMNTH
BEMLTHY, DT L22WT Saussure (& Constantin @ / — b @2 B 1) B MEFRS3350T, [REWLREREEZ
LY, EERERABHIREZOOMBEPES T LD TH- T, —2IF 3 CIZHEIZ L t TREINDHEDOR,
D) Dl TRLEINDIFHMOMOMIRTH L | (FEHR) EHHL TV

3. Saussure DEEERICEITH2EREM

#5)J5 Saussure 2% [ SFBL B OREN] Lo TEH L7201k, ZOBEMOHET L ZEOATI = AL L,
langue & V) KR ZD S OOEEIELETH L, &\ MIEH (2004 0 107) P OIERIZIE L. £ LTI OXREML langue
EWVIIERRZ DL ODOMEIEYE Z Z 3, signifié & signifiant 2 HHISHAELZ 5 2 & THILT A [H B RBESLHEBEOR
HEEBRE VI BREEG—DOERNTHLEEZOLNLDTH S,

L L7ad s, RERELCHFEGEORAETMII OV TRELI THELZ T L2DIERTOERLEV) FRTH L. N
X LT,

“1) le caractére arbitraire du signe <(il n'y a pas de rapport rntre le signe et la chose a designer);>).”
= (Eisuke, Komatsu. 1997 @ 7)®

1) REOBENAEE. (5 EREN5 b0 OMICREEAD ) F4A))" DV EEL~]
(RS0 - B fRAR, 2006 © 24)

“Dans l'association du signe a l'idée il n'ya rien qui lie en so ice signe a cette idée. C'est une des raisons qui

font qu'on doit éviter le terme de symbole, qui en soi est justement le contraire (F4#%).”
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(Eisuke, Komatsu. 1997 : 8)“

! CHUB ZSH0T - BRHE 3, 2006 : 25)
ANy 1L

“Nous n'établissons aucune difference sériuese untre les termes valeur, sens, signification, function ou
emploi d'une forme, ni méme avec ’idée comme contenu d'une forme ; ces termes sont synonymes.” [FHEFR
JHL~~] (Bouquet & Engler, 2002 : 28)"“
Db (EER) ZRIZT 2L, $265BRONE (L LT OBlELOBICS A bEREZERITL
LELZv. CTNOOHEITEEECH L. (FHEriive, FHXv~] (ISEERIZER, 2013 : 26)

vy Saussure HHDEHIL, INFTTO CLGIZBIT L EREIFZIERMTHY, /2 CLCHoHEINL FIERME
I L TEDLOTRELRMERG 2 TNAEDTH D, Saussure D DOEHEIXEL (1985 : 22) Vo,

Tzl BVBRLICAR B, RERBEEEENENR L TRORIED L) IZRT 5 ICH O WwTwb

DTEBVWIEZRLTWLESR LS. SBHRBEEFHNER, CHRESGERICHDL E VI DD, Z0
AEWMHZETHAD . EEGERIEILTLIEELLOTIEI R, Eb0h—HARMENLZIFIHDL v
I L) BARELFHESELLZ LT FICHNELIETHD.

EVHIERZ IRV DTHY), EROERIRIINTL2EZHTPIEL W L 2N T 5 0IME 55w, 72,

“Ainsi il n'y a jamais rien dans ce mot que ce qui n'était pas d'avance hors de lui ; et ce mot peut contenir et
enferme en germe, tout ce qui n'est pas hors de lui.” [FHAFE 2~ <] (Bouquet & Engler, 2002 : 74-75) %
P LChE—DODEOHIIE, ZOHDIN (b5 UBFEL T AR boLb - LTHE
LD THbD, €L TIDEIL, ZOREOIHNIIHFIEL TV RWITRTOH DL &R, »OFIIIIE

LTWwWaDTHL.” [fFEEERE <] (MMEFIZ23R, 2013 1 120) %

“(Hil%) a son tour ce sene général n'est pas autre chose que la delimitation quelconque qui résulte de la
presence d'autres termes au meme moment.” (Bouquet & Engler, 2002 : 76) ®¥
“(AEE) [AROJBERIE N 2 BEROLHELBNO—DTL2RVOTHD. ZO—NLEKRE, (A

URERUS) MOFRFEMSBAIT 2 2 LN BELE (RALDD) BHREELUNAO L OTIE .
(RNERI 2R, 2013 @ 122) @

LI BEE, HEELRTREZEORBED AN AL L TBRO CORBITH L. F-HFEIEETLHEIEL N
BRI, ML SbbNORMESE & BET 20055 5D TIXRWAEAS ) H. EIA (2010 0 4)F [JAFE] &
[s=f | OFFEEZHITLHH, FUOMELTRITOICERL L5 HW 2 HEFGEOLEY, ZOTE LTOXFLE
RDSEE KON OTIEAR L, ML S0FRESCHEBENENH 20 TIER WA 2. [HE] & [RE] 3865
b [l L) BICMaZHERL, Z2IFERORETE L, THMEREZE T LI 2 [A] * (6] Lk
W RFEROMT VTV EEEPIZNEWE> I Fnh, ZoZ ofe LT, il (1981 : 304) “id i 1ZFAYIC
R RL, dRtIEFELEEZERL, 29 LAEEEEEOODLD ) BN LS D THSH L L CTHIFE HEFEOIAE
FHRICHARNZEZRONARREL THRET S, —HIMEEH (2004 1 100-101) ¥ IFFR 2R L, d2 ti3ZFIE
ERTEVHOLLOFA A ZOFTTHFETHRDELAZNTSL D, THICHTAIEGOLEBIIHE L Cwiv, Nz THARE
DO ITIIEZ] LWIHIFICRIEZ LR LLMMBEAELON, EFIZHENDZOFT IR ENTVD L) REDSH LS
EEND BT, Mcd [Z8] 2 [CHE] oflzHlf, TOETFICHEXIIILBEABEALEBEA R TSI L
&, BERE BRESEOSLVHRETIOEAN—BHE SN T HESERMT L. 200 (1981 1 304-307) @i,



—80— VY a = VEREO—DDHEMIECONWTOES — [rDERENM] 22w T—

PRI HARGEIZL WHFRE, BHEROREFE Y “thesei (BZH)” M b D THAH L LT “phusei (HIR)" Wiz HET
B2 EIBLT AN, WITIIZLTH Zd Saussure BAEMIICEE L £ 9 & LT L WORISERD A GT

SHEAMHEBIE LTOSHELYOMBOFERICKIBELTLE Y. NE 2 ) LASHEHAKIHENEZHIZ L0
THHESHIN, RI-LTEHITHAHH. EHIE (2006 : 21) i,

%‘E?ﬁ%‘@%ﬂi% AOBRMEZ T, SEIMELZ R LTV ERBDOTIER»A) 7. LarL, T
WCIBRRTE72L 91, SIS TLOARENZEEL L THEEZF > T a2 b TR W L0 h 5
. HH Eﬁ)ﬂiﬂé%ﬁﬂﬁ)%‘&l LD TRZVPLEEENTZ 2> TL A,

EHHWDIEEIIN L THESENZEBEZ NS 25, MO Z LI EFRZBCEFRGEFORBATAIZLEZ 5D TIE R V2.
E L <CEJA (2006 : 21) VD2 DfRIH < T O, Kl EIZEN 2 4R MDD ivb o FRRIE TR A= PR B & i
PLOEDOMRMEZE L TV A IRREEZRL TS

FHEMEREEZ R L CW201E, AHMOBEFEBNGENOHBN TEF 2@ L CEX 220 Tl e v, &
BRI T XL L@ LWL, BLBXZ L HHOMDPIEY R (22 CTHiE*HbEEZTHR
HE)LEBRIERICEDLEFENTVLOREEEZ L2 HRL S, ZNEREIC, AMOFZIRE ORI L
BEHHRAFICHOEMZ AT, FHRIIKEES, 5 BTHFCEONA TV L)l hsTwEEd T
25, (hiE) 20X ) RFEENRPT EOBRRMEICEN L 2L 12h b, O L) ICHFHOERMEIIAB O
AEMRESERORME SR EPHRLIOTH D

T, FAHERBZBOFEIZOVTEOHREZEGFEEIL, DUbNOBMEELS &) FHITSENEDTHA ) ).
ZF ORE L JGillieron (1854-1926) o> [ 6] & i 22 JF BL (rencontre homonymique, homonymic clash) | & §i K Z &
(1975, 1990) > [7 LV ERIFFE] LW BEA—DDREI 5 LAAIZIZEZTWDEY, INH6DEZ LK
HANILEFOR T R WSS ), COEIRISHROMIEDOMER T F/-RIE R 5 T,

F 72 Saussure DIRDFHIL, FLEOHELBEDOOD LN IZOWT [ ESHRICH D] ET5EILDEDFTE
—HL TV LRI EpHRS.

‘Tl arrive que le lien entre le signe et la sonorité est relativement motivé.” (Eisuke Komatsu. 1993 : 298)*”
%%uﬁ’ﬁ?}:i@m% <<E@E§H‘f“> i, *H;(‘J'E"] *ETL%?‘ZX’;)Z,)}_’_M\ E?Eﬁ &V) ijﬁ,, [)DE}E){?V]
(R Z5E0T - Bk ER, 2003 © 173) @

“Mais le significant et le signifié contractent un lien en vertu des valeurs déterminées qui sont nées de la
combinaison de tant et tant de signes acoustiques avec tant et tant de {coupures) quon peut faire dans la
masse. Que faudrait-il pour {que) ce rapport {entre) le significant et le signifié fiit donné en soi? Il faudrait
avant tout que l'idée soit déterminée<par avanceet elle ne l'est pas. (Il faudrait avant tout que le signifié fiit
par avance une chose determine et elle ne l'est pas.)” (Eisuke, Komatsu. 1993 : 364)*

UL, Y=TATY (E) Y274 IHMREEROR, BROBELE A, EROBTESN S
®<WHE>8% LThkEna, ~m®ﬁ% ko TaOTY. ZOV=T4T Y= 741®<W>
DEIFRDS, %ﬂﬁ%“(%—;{ NG (212, MPUELOTL L) (). MEDD i?%ﬁ*\ﬁ‘ (F)
HEE SN TR ILER ) S A7, ﬁAki%obW%wT(i%Di%A &b, v=71 1
MY OMEE S L7z %) @Tﬁ)éi&?&f)‘d@ DETH, Y274 T FLMESNZDOTIEDY THA).” [V
L~ <] (PRI L - B AR, 2003 @ 275-276)

4. #&

C F TR T &7 Saussure D E#1%, Bally & Sechehaye 1245 CLG DT EIZL L DETIERATH S L) &
5 @%9%75‘%%#3: olz. 29 L7z CLG OFEFRE Saussure O F ORI ERFFTIE, ABZASEL - Bk AR (2003 :
301-302) P DOREDH EDNXEICBNTKDOLIIICTF EDLNTWAS
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BOTRAHZP5E L TW 0T E L, BAFEOERAIELTYD, L) /ts Ry s 2,
PR A L TV B DT A <, TERAE LT 2 AU TEOR A D 5 BT CH 5, Lui) /s
7K A Tk, IATOMBEREL T A0S 2 BEI) BB OIEoTTHE. HILT

’@Lfgzw,%f@&< BOMETHY, BRCTHD. [SHEOMIIL, KIF 1 TRk

{, ZRLPRVWDZ, <‘: zZ ,/\7 RE¥EIHNGEEND) T3 . F%ﬂ#bﬁm% T4 2
LikoT, bk ﬁv@%ﬁ&ﬁAmﬁﬁk%w@ﬂwé& KDF A R AT % FEo O
. (OB, HEOHTIEOWTHS T LA, TS, (ZOREORTT 4 T HEERD)),
ERL GO E TS (5<) TOHGTL: )L [RECRESTiE 52 o0, BEoE
BT RVOTT. |

B ENL LTREELAG, LA LECBMrds ), 2l BT vaiha s kfrid s,

Kel2 7 > 7 LA e, ﬁﬁﬂ%ﬂi%‘db{bfw\%@fjf)ﬁ\ BEFRIET 5207259 H." DVEELY <]

CLGIZBJ A Saussure DL LT, [SELETOMNVICL > THEOR VARSI, BRHICITERL MRV

(1916 : 166) @ X9 FiE &, RERFRLLFBICH LT [ZOMOE—I T2 B RE0EH | (1968 : 243) ™
LWV AT FED, JEl2H T2 Bouquet & Engler (2002 : 28) W THOSHETHRISK TN, ZFOildeiiseRsiusr
JEW W ERWH SN E LD, R, EAOSERIE Bally & Sechehaye (2L 5 CLG TOEiE E FD#H D Engler W %

WL 72 Ao ERIZH LT 5N Tw 72 O TH D, Saussure D HEFEFEFRFIZBIT 5 Saussure H 5 D LR TIE W
hal 2:7)3‘5)3%75‘?: Loz, LALIOZEE, INETCOELDOIREIMERTH /- L EERL 2. #EHRELTH
ILOTEREIX, TN Saussure DEREFEL L Z LML L, TOZLITEHEMNEICBIT2EILOHEAOIEL L, £
z “CU)E'\%@FH?%E XY DA DTSR AT 5 D DI B %,

LN “signifiant” & “signifie” OO ORRMEDS, W UARNOR T RAEEOZEEHEAO KB RISEE
Tk wnH oA, Jull (1981) A B BLTH L. Lo LE (2016) P2 LR, [RErorESE] o [Fa] &
[HEREEG] OBRTHWOLNTWE LW, Ldo TRRFOXBEME L, [HEZGo e+ 2) ZEHE]
LW EIRICZR S, L2 L CLG Offi##E 1%, Saussure DS F2ICHE L7-#7-7% “signe”, “signifié”, “signifiant” & \»
IMREDEIRIZBITS [fem] ML, [R50 XEE] L WHRHZ2ZOFIMETLIERE o7, ZORFE, %
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Mais ensuite, si nous considérons cet autre point que dans la méme
phrase je puis dire par exemple : sonz violon a le méme son ; si
précédemment je m'étais appliqué sur lidentité du son, je verrais ici
que la tranche auditive son répété deux fois ne représente pas une
identité. De méme si on surprend la méme suite auditive dans “cet
animal porte plume et bec” et “préte-moi ton porte-plume”, nous ne
reconnaissons pas quil y a la une identité. Il faut quil y ait identité
dans l'idée évoquée. Elle comporte, cette identité, un élément subjectif,
indéfinissable. Le point exact (ot il y a identité) est toujours délicat
a fixer.
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Design and Development of Online Admissions Results Announcement

Hideto SAZUKA*!, Takahiro YAMADA*! and Hiroshi KONO**

Abstract
We designed and developed an online admissions test result inquiry system. The design of this system comprises a
small-scale system configuration while it takes due consideration of personal information protection and security by
minimizing information contents available for inquiry. In this technical report, we will discuss the system requirements,
system design policy, and the actual system configuration. We will summarize the requirements for future directions for
the development of equivalent systems.
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