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RESEARCH ON THE PROCESS OF UNDERSTANDING
CONCEPTS OF TRIANGLE AND QUADRILATERAL
IN A CLASSROOM

Masataka Koyama

Graduate School of Education, Hiroshima University
1-1-1 Kagamiyama, Higashi-Hiroshima, Hiroshima, 739-8524 Japan

In order to understand the process of understanding mathematics, Koyama
(1992) presented the so-called “two-axes process model” of understanding
mathematics as a useful and effective framework for mathematics teachers. The
model consists of two axes, i.e. the vertical axis implying levels of
understanding such as mathematical entities, relations of them, and general
relations, and the horizontal axis implying three learning stages of intuitive,
reflective, and analytic at each level. By analyzing an elementary school
mathematics class in Japan, Koyama (2000) demonstrated the validity and
effectiveness of this model and suggested that a teacher should make a plan of
teaching and learning mathematics in the light of “two-axes process model” and
embody it with teaching materials of a topic in due consideration both of the
objectives and the actual state of students, and that she/he should play a role as a
facilitator for the dialectic process of individual and social constructions through
a discussion with students.

The purpose of this research is to examine closely the 38 second-graders’
process of understanding concepts of triangle and quadrilateral in a classroom at
the national elementary school attached to Hiroshima University. These students
are characterized to be at transitive stage from the first to the second level of
geometrical thinking in terms of van Hiele Model (1986). In order to promote
and improve their understanding concepts of triangle and quadrilateral, with a
classroom teacher, we planned the teaching unit of “Let’s make figures with
geo-board” and in total of 11 forty-five minutes’ classes were allocated for the
unit in the light of “two-axes process model”. The data was collected in the way
of observation, videotape-record, and pre- and post-tests during these classes,
and analyzed quantitatively and qualitatively to see the change of students’
thinking level and the dialectic process of individual and social constructions
through discussion among them with their teacher in the classroom. First, as a
result of first two classes of them, the quantitative analysis of pre- and pre-tests
showed the remarkable improvement of students’ understanding concepts of



triangle and quadrilateral from the first to the second level. Second, as a result of
the qualitative analysis of students’ discussion on whether a “concave
quadrilateral” is triangle or quadrilateral in the fifth class, we found that students
could investigate and communicate the reason of their own judgment with
geo-board, geo-paper or matchsticks, and that such a new idea/definition was
emerged that a “concave quadrilateral” is not triangle but quadrilateral because it
is divided into two triangles by the line segment connecting two opposite
vertices.
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RESEARCH ON THE PROCESS OF UNDERSTANDING
MATHEMATICS: WAYS OF MEASURING AREA OF
TRAPEZOID

Masataka Koyama

Graduate School of Education, Hiroshima University
1-1-1 Kagamiyama, Higashi-Hiroshima, Hiroshima, 739-8524 J apan

In the research on the process of understanding mathematics, Koyama
(1992) presented the so-called “two-axes process model” of understanding
mathematics as a useful and effective framework for mathematics teachers. The
model consists of two axes, i.e. the vertical axis implying levels of
understanding such as mathematical entities, relations of them, and general
relations, and the horizontal axis implying three learning stages of intuitive,
reflective, and analytic at each level. By analyzing elementary school
mathematics classes in Japan, Koyama (2000, 2002) suggested that a teacher
should make a plan of teaching and learning mathematics in the light of
“two-axes process model” and embody it with teaching materials of a topic in
due consideration both of the objectives and the actual state of students, and that
she/he should play a role as a facilitator for the dialectic process of individual
and social constructions through a discussion with students.

The purpose of this research is to examine closely the 39 fifth-graders’
process of understanding how to find the area of trapezoid in a classroom at the
national elementary school attached to Hiroshima University. In the forth grade,
these students had learned how to measure areas of square and rectangle. In
order to improve their understanding of measurement and promote their
mathematical thinking, with a classroom teacher, we planned the teaching unit of
“Measurement of areas of fundamental geometrical figures” and in total of 15
forty-five minutes’ classes were allocated for the unit in the light of “two-axes
process model”. Throughout the classes we attached importance not to
memorizing the formula but to thinking mathematically ways of measuring area
of trapezoid. The data were collected in the way of observation and
videotape-record during these classes, and analyzed it qualitatively to see the
change of students’ thinking and the dialectic process of individual and social
constructions through discussion among them with their teacher in the classroom.
First, as a result of individual construction activities, the students could create
different ways of measuring area of trapezoid by using mathematical thinking of



transformation a trapezoid into geometrical figures acquired already, i.e. triangle,
rectangle and parallelogram. Second, as a result of the qualitative analysis of
students’ discussion, we found that students were interested in creating more
than one way and investigating the reason of their ways of measuring area of
trapezoid, and that for the students it was the most impressive way that
transformed a trapezoid into one rectangle and two triangles.
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INETCRBREIN-BEOETNOELIE, RE - EEPER - BEZE2ED LS
WCHBELTWANEWS Z L, ThbbBEBORHECHEEBZHATIZLIZEDAR
BEMNTWVWAE LI ICEDbRS, Thbid, RE - £AROBH - BFEOHEMITIIED
XORBERHZPERBRLEY, BRELWVWO O NENRAFREDO LS ITEZ o T
HBNEERLIZY TXBH0DT, [FiRk#: (descriptive characteristic) | #fEx 7= b
DTHDHLEZRD, »
L2L, HEHBIBWTIE, Z0LHREE - £ROBEOFHCBEDOEREL
ERT DT TS LIEELRY, RERDL, BEHFTIL, A%, ML #Hzx5L



WIHTEBI L IRE - AREBFES L VWIHIREID 20, TROLEBIE L EVEHICL -
TRETDLDENLTHD, LER-T, BHFHBOBEET NN, [Hg=2F
EBH L LTORFEZFICBVTREADR OO TH L HITIT, MR Tt2<

[B&itE (prescriptive characteristic) | , TROHINE - ARFEICEE - ¥ L HMRE
SRR EDL I BREEZBET I I WD, £, BAELZ P X 5 RFRICEL
ERNIT VD, 72 buﬂﬁéﬁ&%%ﬁﬂ’ﬁ:n‘ﬂ&“ LB Lo BRFEE LA TV
Tl bRneE2 5,

(2) REMBEICKZEEZDRE

E£EIL, TNOHAFOREEHAT, BEBEBORBETNVERBELL S LRAT
Wb, TOBRETHEITRXL, BE - £FROBFHBOBRILIIBITS TREHWES
(reflective thinking) | D& TH D, EHIX, (KEWEBLIX, FEENEDL
DEZBALREHOBREICERZNT, ThORLZOBREZERILL T, RRSEI
FoTRBRTHZELEEHMETHAEETHS, ) LD X, KOSEPEETHD L
25, OREMESZX, FEEEBFCLHFHP8ELZZORMEL TS5, ORER
BEOXMNRIX, TOEHCREBLICZOEETHD, OXEAWEZD B, EE
M REBSCBRIEZERLL, T ERBTH L THD, 2D L5 RXENEBER,
BEEBOMBHAED LR ICKLERTRTHE00, BE - BEFZOFZFTBITS A
B AROBMBOBIICE s THERRE 2R -TOTH B,

3. BEFHMED [ 28nRRBET V] OBE
RE - AEOBFEBIFENT BB EHEAT 720101, ORFEBIILED LS 9
R > TRIET D0, OQHDKEIZENT, FOXIICEENEETSD,
WO 2ODREHALNCTHZEREBEETHHEELD, £Z T, £HIX, RE- i
FEOBRFHMOTILOBBEEMHA L, TOHELERET H72DD 1 >OBEBAOMKEA
L LT, BEOW O ORBRIKYE L FKBIZRT 2 FBERZ 2 Ehita & 84
iz b o, HFEHMEO [ 28REETT L (two-axes process model) | ZHEZEL L7,
ZOETFTND THt#h (vertical axis) | IZBRAEKHEICET S L DT, HFEHNRD
Hig, XREOBROEAE, BRO—BREOEHER LD WL DL DOREEHIKIED b AR
5, —F, TOFETND T#El (horizontal axis) | IXTFBEEICET I HDT, &
BMAKBIZBITSUTO X S RESHERRE, RENBERE, SHTHBRED 3 >DFEEE
b5, 47 LHERBICTIERWDE, Thb0BRE2R T, REOHEMBKEX
HHKENORDOKE~L LR LBHLEEZIDND,
(1) EBAEPE (Intuitive Stage) L1, FHEVNEEYH 2 WVIIBSOMEERYE
OEFHR SR 2 EET D, HEMEZE (intuitive thinking) Z @8 5B T
H5,
(2) RARIBFE (Reflective Stage) & 1%, FHEMNEH b OEERN 2IEECHRIEIC
BEZAT, ThADRZOREEZERLLT, HREELRLICL-TRETS
T EREBIET D, REWEZE (reflective thinking) ZE)E2ERETH B,
(3) HTHIEEPE (Analytical Stage) ik, FHEBRBELEZLOEZ LV TEBEL T
BFRCRBE LY, OB TENDTZYD, TNODOORBY ZHH LIV T
5Lk oT, EEMBPZLEENLE TS, HWHES (analytlcal
thinking) ZB»E25BETH D,




T I2EHBRET V] X, BEHMPRE - EROERICE U T L ITEBILT 54
ERHD0, BEIPER - HEROBREEZBBE LV ERLEZV TR, B - %
FORBICRBITHIRE - £AROCHFERLZ L b, BEFPMLIEI ORI
NEDHEBXLTVWD, £LT, TOBROERX, OEK - - HFEOHME, EhENMNL
WO KO IRZHER—MICTIRL, BERNIBHBRELLTEDL X5, QRE - &4
DEHPRBAZERRBELT, RE-AERDOLD AV FALET NV 2HEI LR
K75, QR - HFEOHMBRBRICRIT 5 HB LRBEOMAE) IEFEB LT, BRE -
EFOBEBBOTILERS, WS ETHD,

4. BFEMO 2 BB T T NVICE S EEBRORE L Fik

(1) REERORE

DD REFERMO 2 WRBRE T MTES S BE - BERNCR T 2 REBROK
HELTE, EEPINETITo TEERI L EIHOHRE (ML, 1997; /MU
iE2°, 2002; 2003) DOFER, KROPI~P3NEIT b B,

Pl: B - EOBEME, EHENME VD LI THER—MIZTIHRL, BHRH
BRBRE LTE b b2 ¢ [EHERIHNERL L TOHEERE]

P2: B - BFOEMORLERET 57010, BROPERBRIKIEL ZEHBERO 2
BERET DL [BEEOKBHKEE L Z2EEEORE]

P3: BETITONIEE - BXEOBEREZEEH L L TORECBWTIX, RE -4
FEDOBABERR & HXHBROBH OEBEFERTIZ k[@AM%ﬁ&&A
IR RR D E]

ETREPLY, BEFEHMEO 2EHBERTTNVICESWTER - KEROBERERE
ZXDBEORBTHY, B - BELZHEHET D LII0ONRD I ENTONTDEARR
MBEBRRIE D THD, B - BFEOFF BT HRE - £EEOBEMRICHOVTEX
5%, HDORE - AP DIFFNBEEOMEEZZECHEML VS L 5 REE
EEZOIhRWY, £, TO#IZ, 2<HEBLTVARANVEVIREBLEZIZLW, &
HRERICKBIT 2 RE - A OBEN RESOHEOHEBII I N OHEBOM O £ 2T
AfEL, TOBEBIIECRKELOOHDEZEIONDEDTH S,

BEHEFICBIT S [BERS) O L 72 57-Skemp (1976) @ TEMRAOFEMR) &
TRRMEME] ORINIRRIND K5I, SEORIHL, #BORINVBOEFHD
mEAZRD D L &, FlxiX, DHIRENBEICEEEZRODHIARX A=LXB IZY Tk
HDTHBERDHZ LN TE (FENHEM) L LTH, TORENEFHOEHEE
SERIHBLTWBLEIEIELRY., ¥R, ZORBREFEOEHEAZ RDZD
WRELXBTEWOPR530 > T (BROERE) WizunhbLlhRZywhbTho,
Wiz, JORENEFHOEBAZRDDZ LB TERNoEELTYH, TOREN
BAROHEBZEEBE L TRV E ST LLE LRV, 2¥Rb, TORERE
FROEBERDDHIARNEENTRDODONEDSETET T, 2O00KREXDERDE
FROEEEERZZLIITE A0 LRI LTH S,

T, B - BREOEBPEICRE L OoOL 3B IBHERBRTHILVWI T L
IZDOWTHE, #lxI1X, Pirie & Kieren (1989) 0¥ HFRAE D BB BIREE T VIZE
TAIHETHFREINTWVWD, FOETAUIEIORTZ & (Doing) , D A—T %<

— 76— .



5 Z ¢ (Image Making) , @1 A—Y% b5 ¢ (Image Having) , OHEIZR
3< Z & (Property Noticing) , ®FR{t+5 Z & (Formalizing) , @& £33 -
& (Observing) , OEEILT5Z & (Structuring) , ®RIRT 3 = & (Inventing)
VD BODKENLRDH, ZOETFNEANCTEEDEENEMEORENEREY
HETHY, RLTERBHUTIERVLDOL LTERERTVEDTH S,

UEDZ Linn, Pl TEE - BFEOEMEE, E0ENLVS L5 I ZHR—ic
TR, BERNBHNBARL LTELX52 L] %, B¥HEMO 28@BBEF I
ESCEE - BERICB I REBROB 1OFEEL T35,

KICFEP21Y, BFBMEO 2HBBRET MCES B - HEROBEERICL
STEICHLHRFETH D, B - BEOEFIZBWTRE - £OEBOEL,
ZRET DD, EDXSREERAERETHIZI VD, £, POLX 54K
FIZERIESENIZ X VO, BELEERZ L L 7’&50 ZIZTORETREFMICET
DT ENBEMOPEBRIKEL LTOMEITHY, RETREEFRAICHETS - &R
SEFKBEICB T DEBEME L LTORBMTHD, LT, BE - Af0BHK -
BFOBEMEFM IR D EDOREBRITBNTIL, Zh bRBRAIEL 2BEBED
2HWERETHIMNENRD B,

7, BRFEBOBBHIKEL L COMMARET 22 & OXNEMT, BEmEe
DRHEIZE D, BlxiE, van Hiele (1986) » MFEFAKHEM | BV TIX, By
ZRBT 5 5 >OREEHNREEKE (&Y, XK, BEOME, A, %8 MR
NTRY, BEMBRFLEB L X EZKBEIREL, TOBE, Z2EOHENRE
LTDL05 THEOXS(E] LIRZNEEFHEZOBRENRELLLRATVS, =
Ovan HieleDHEF/NH, FEHHR (BORWRE) , BEHUNBOME, BEH
HEEOBMRE LToME, MECBRE LTORBRREL VD X5 ic, BEEMICE
WTEWS O DOFEBHRIKERH D Z L BB, £7-, Sfard (1991) i%, -1
&@i5&%%%&#?%m@m20@§$%K£&otﬁﬁ?(%%%kﬁﬁ%)
EHXDND L BB, FEMESEA (mathematical conception) D iz
EBL, ICRENBZBOEM L REOBERY ZORYWERICE SV TRBRRBNIC
DT D LIiTd o T, BENESIERASEEOEAERICETTAZE, 2LTE
No 2Oo0BEERBER LS bECROEARRET S (Aot sd, B8R,
EOFEEK, EOEEK, EHK, #FE ZLZ2HLMILTWS (ML, 2002) , =
D2 ODEMMBR LTV D RBHAEIRGBOES - BEOFEBICALND LD
THHDOT, TNX Y HEHMOEL - HEOEB BV TREM O EZELTED
(CHIDRPEBHIAKEZHL L, FREREICRETINERD B,

wIZ, RE - EROBZHBOBIL, SV K#EE LR IT 300, EEHEED
FARBIZEFERE L LTOMBMEZRET S LBMNEML S, BEMICIT, koL
) IREBRIBRRE, KERBRE, DITHEEOD 3 S ORBREERET D, RERD,
LT UHERPTIIRNDS, TNOOBRERZRT, 2EETHIRE - A0 EE
ROKER LEHTHLEZLNDINLTH S,

OEBHEPE : ‘ig%‘ﬁﬂﬁi%&) DWVITBEERMEE e E ORISR 2 BIET B,

T, FEEREL LTESMEEZZEMNE S,

ORERIBRE %g%‘b) H O OERRIRIEECRECEEZMIT, ZhHRFD

MREBEBLLT, RRBERLICL-TRETS, 22T, %
BEIEL LTREVEEZE 2B,
QI HTHIBRE . FHENRRB LI b DA L v ghis L’Cﬁ%ﬁ]k%ﬁ L7=Y, ol



TRENDTZY, EROLOORBVESTLEVTBEZEIZX- T,
SEEMB, 2T, FBEHEEIIZL L TOMHNESZEHIE S,

b 3 ODEREY, BREMBEZOAEN CTHRELRERICVERAIR2ES L RE
OHEEEVWHIBRE, REANBZEOEERZREZRBLIZbDLR>TWS, £h
1%, van HieleD\ 5 [HFEOXSRIL] 2RTHOTHY, SfardDERELZME VT TH
w1, EfE, BRIk O3 oOBBHARERIEEZRED L) Z LITHIET S,

Ptz bk, P2 IEE - BMEOHBOFILEZRET 72D, BREOKEH
AEELEFERO 2EMZRETHI L] &, HFEBO 2HMBARETNVICESKE
¥ - BERNCBIT2BEEBROE2DOFER LTS,

REICFEP3IY, HETITONI2EE - HFOBERFBEH L L TOREICBW
THELRIFEETHS, HEEF ORI 2EEARICET 5 ZhvE TOFZECHEK
EHEEER, UL EHAGEER R CHEERAEZIRER L T DICESH
%2 (Sierpinska & Lerman, 1996; HJ§, 1999; /L, 2001) 7> 5, BEABEESOFHE -
BRI ERBMETH LV Z Lk, AEMIIIEL ORE - AONE TERT S0
HEBITH Y, BHETHENRABRTHIN, T, MBOLE b > HETIT
bhAEE - BFEOBBEFIZBWTIL, HHRE - EfROBHBBIIZOHEZEDOF
DEEFLMD E - A & OB EEAORBEEZTH I EBRALNICR-TE
TWd, ‘

L7z o T, $FBEMO 28BBRETNMIES S EH - BERICRB T 2 BEBRIC
BT, HEOABRIIGBRIC L > TRHNCZITROND O TR BRERET
Yo THREBMIZBREINSG LD TH S L THHBREBIRIBRICLHLT, HxDR
- EEOBEAMBRIEFES2Z2EARL T, 2L T, HxDORE - &2 LRI
REDFIZEPNTNWEE L AT, BERNARIIESHICEEINEICELESH
SHMHE L OV HEMITHEH SN 2SR TH 5 L T3S LERY
FBROEFABMOTE L REOBERL LTOREZHEEA L IIRTLRLOT
HBLETHHEEAEIENERBROMNENOMTTIIEEZZRLT, HFEMD 2
HRBRETNVICE S BE - BERICBIT 2 BERRICB VW TITIRE - AR LR
fiE DHEEERZEL CORSMBRIFES ZHAATZ & &35 (LUiEd, 2000) ,
FROFEHP2D 3 >DHEFEME L OXIGTE 21T, RE - £ROEAMBRIZENT
BB, REEPE, STHEEOVWTHOERBETHLLETHHOIIRLT, #
SHERIEENI IR BB & S BRFEICRB T ABEANEBRESZ L L BET
HDITHLETH D,

Uz b, P3 THETITONIEE - HEOERFZFED & L TOREI
BT, RE - EROBANER EESHOBROTHFOEBHEZEERTLI L) 25
ZHEMEO 2HBEBRETNVICESER - EERICBIT 2BREBROE 3 DFEL T,

2) BEERDOAE

PLED LS B - BEROBEEBRO 3> OEEYEIC, BFHEMAD 2 @R
FMTESS BE - BEFICRBITABREBRZIT-o TV, ZOBREORERED T
L LTI, EFNINE TITo CE-HRABFI & EERIBFZE (b, 1997 /b LiE
23, 2002; 2003) DFER, KOMI~M3REIT b5,

M1 B3 - BOERORECRE - AEBEETIRFICOVNT, Bl - BERO
BY ¥ 2T RESHTHILICLY, BEEROBEOKELH SMICTS



& [HEfgORBHIAKEDHREL]

M2: B - BHFERNOBETRE - £V FTTIARICHTIEMBOREIZHON
T, S ERLEIAEREZITO LTk o T, TOERPEEBI A - &
[HEA7 DFREE D ERRIER]

M3: HFEHBORBH/KELIRE - AROBBOBEOEEBHTEYEIZ, B -
BEROJETRE - £A/EVEF T I5ARIC OV TOHEMBHFEEZITY, 320D
FEBRMEE BEELL, BRE - AREOEAMER & HEXBR O OIEE 2L
BST5z L [BBEOFFHEEDAEK]

FPHEMUY, B - BEROBRELIIBWTRE - £ROKEEFBOEILOBIE
TREFREALNCTHILETHD, T, B -BEEROIY X273 280
THZLILE T, REIMICAHIITIRE - AN EE T3 HENNEOER Z AR
THZETHY, EHMICIIEE - BFRHOETR 1B oBEoR b W2 HE
T BT LI RNn5,

ZZTH, TOREH L LT, INEROBREE L PFEEK - BEFROKRERICBIT
HIRB I CESMEL, (RFIEBRON Y ¥ 25 A (A, 1999a; 1999b; 1999c¢)
EOofTHZickoT, RE - AROBEHRMBOFRILDO BRI REFRZH LMNIC
LTAHLI, BE - HERICBIT S [’ FHORLWE, KESELT, OFEX
R PERERLEMEBICONWTOERBRFED S, QmBMICEELERBTI8N1%
M4z Thb, LT, HE SROFFICBVTRE - EREOKEEMROBE
Lo BT R&EFHIX, UTFTOL I ICEETE S,

CINERLEEELY
INERELEE . BT —_— HLODF
- B, #R =
INERE24E . HODF _ iz
B, B (=AF, NaFR)
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INERESEE . LD — a5 ER
@BE, B EHE, EHFE, EAZAT]
ML, B3, BEEEDD)
INERARE . K&tk 2R
B, B ' E:%%Eﬁﬁ;’ E=AR)
Fq,

<, 16D, BEEEDD)
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EUOERLD EARY 72 E X
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RIZHEM2IZ, FEMUZ L > THEC R R BEORILO BT Fa %
ERL, BEE - BFROBECRE - £#NFET T 3ARITOVT OISR
MIAEREZITOZLICE ST, RE - AROZONEOHMOBE R Y OEERE
BL, ROGEMBIZ L > TEBEEE BT 57D DHEME T35 L Th 5,
RE - AEOEMOERIZE ORI, B - BFEROBZ BV TRESRS
FRRUBDHEVICHOERTE LV HCHEVICHLEBET - LT, BE - £&£0
BREOTLICEFE LRV EVWS ZEREZONENDTHD, bbAA, BE- 44
CE-> THMOBEICERSDZ LI THRITEZLND, TTIRBREL 5 iz, BR
BAENICIIEANRLOIESTHY, BETHBNARBERTHEI1D, LS, B
B AROEBOBESCHEBOMFIZERHDDIZERR L THEEE5TH LN
Do LWV, LiehoT, BE - AROKEEMOERICE UTC, FER, /MEM,
—EDOEDFBFIREREBEIRATID, HA3VEENLE PO L ICHAS DR T
KPBROLNRITTR LRV, WThOFRBRERELRALLY b, He0
RE - ARG T 2FFHRELZTV, BFEEBROBELEET L BARTTHS,

ZITi, ZOREHIE LT, /INEROBEFICRBITAE 2%ED =A% L NUA
Bl OFEBIZESLL, TOEFBICADRTREDZABIT OV T OEMBOBE %3
RO DIAT oI EARAEDFE L ZTOREPOHALNI R oI 2R THL D

(MLUIE 2y, 2002, p.90)

HRMIEIC LY, TOERDO LS 1 BORBEE 2 ¥EORE 38 £4I1CRL,
EABOREEITOYRI, £LT, TOERD LD RERENE LI,

<ﬁhnu>;w¢r‘_ﬁﬁuznzb;5 .
P2EAREBSTEEOTHE FLHORE
L&,

cOQEBIRLETFES - 34384 ( 8%)
@ QEBRUET Lb--+r 33838% ( 87%)
cQ@EBIRLEFEL - 04/38% ( 0%)
c@DEBRULEFEL -+ 1147384 ( 29%)
4 ' cOEFEBRLETFEL - 384/38% (100%)
c@FEBRLEFEL -+ 04/38% ( 0%)
, c@DEBRLEFEY - 234/38%4 ( 61%)
c@FBIRLETF LY. 254/38%4 ( 66%)
c@QEFEBRLEFES .- 314384 ( 82%)
®

cOEFBIRLEZTEL -+ 047384 ( 0%)
/
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cQEFBRLEFEDL -+ 247384 ( 5%)
DX BRERAEOHKEREND, FHHOFELE-LDOERELT, UTOZ &3
LMo T,



7. ME®, ®, OFBRLEFELNRILDBVARNVIEND, TRXTOTFEBLR
CSAREFER TEREINTWVWA LD LEBBEL TV,

4. HED, OFBIRLEFELN2, 340D D, 3ADEHBRTHERIN
TWAEBITIEERACH LTV ARVEETY, H5WE 1 20AREI L%
BUOTWARETH, Th2=ZAFTHLLHBTHIFELRDPLVD,

7. BQ®, QFBRLEZFELN 30 RAT, HALEDFELRRBBR LMoL
WHZ b, RFEOmE o Tk (R, BB ERZICELPN TV
WIBAICI) , ThE2ZARLHENTERVWFELREA WD,

. MED, @FFBIRLEFELD 60%RT, $40%DFELBRIRLRDoT
b, MBOKRE SITX o Tk GEIL, ZDREVIZICHT 5 & S BB
INEHEWVEARICIR), T2 ZAF LHBCERNTFELB 4EE W5,

. IE@QOMNNUAREZBIRLE-FELBH 30% 15 Z R, IO, @D/
WEATREZBIR Lo TFELRH 40% N2 b, FELBREEZE
ETHEOHEML LTIE, ERRLAREOEBREROELV S HIEE LT
Nieb] EWH2EBRRZDIFPEMTH D,

FLTHREICHE M3 ICXk-o T, KFEMOBBHIKEL RE - £RROEMBOR
EoEEBIRBAEIZ, B - BZEHOBRECHE - A-BETETIABICOVTOH
MR 21T\, 3HO0EFEREL BEILL, BE - £ROBEABERK L BB O
W5 DIEBZALE ST 5 (K, 1995, pp.322-328) . KEDOREE - BHEROEEIT
Zhb 3ODBRFEITI o TERENCERT S LIIROARV, £, 1 ODBETOFEE
ZBWTIND 3 ODBRMENMEVIBENR L RE - EfFROEFEBRMBEI/EIELL TN
IHORBELEBRL WS¢ LS,

TIZTH, FOEEHIE LT, EROEFREOKEALNCRoT/INERE2F
EORBOZABICOVWTOEMOERZEE X TTbv i, B =AK L UAK]
DFEBIRBITIFEEREATH LY (MUIED, 2002, pp.90-92) ,
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OVAR— R CHRIN-RELZ2EBE - 2ETIRE, BEEICAEB T LD
LT ERES R TES, £, IOFAMO L N-FOEL SR, HAHE
bETTEHELEE, BENRBEEEEZELTERLLZ LA TE D,

ObDDFBITONTDBELER R EOFESHZEL T, TOMECHER, N
DHEEEZEZXDZLNTED,

ObDDOFIZHOWTOBECHERR COFEESZELT, ZARSLUATR LRI L
720, ERL7ZY 352 B TED,

OEROMEZHEML, AR LUAROERESHE BT,

FBEEE (211 FRD)

BIK VFR—FTHEDIAH) oo 2 K¢

2R =AF- - WABZHASLS - 5 REfA]
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RO2HODBPICER LTREEREZITo T,

OB 1FETEB L, A2 ZOBETRIAFOCBE TR RF Lo TE



EOBASBHORBICATIRBEL LIS, IBE2LE - BETIZ R T

515 RBEBEOR (FBRR) 2TRTHZ L [EL LTHEANERED]
OO FERRBOLIZHEL, BT HI LN TE S LS5 RELHEEE

Ao FBRH) #2TRTHZL [FE LTHEWERES]
OFEo#RR L REBROBOTR

A (FE1LRD22E) IZBWTIE, FIRETOVEIR—FR, VFR—1R—jzk
5T OHRIES [EENERE] ToK W EShEERERZAK, NATROSED
HFZEEL LTRY LT3, Z0OBBIZBWTFEBLDOREDOLE L2 HFITTFEDL
KXo TEAIELIELTHY, ZOXVIEFELDEETOREORFTOENTD
5,020 5 MEOLBEERSEOHLFT2HEL LTRY LiFsZ LT,
MEORFEFELBHITII- &) LEHEKIY [REWERE] , BFRIC, Hk
Mo BRF AL, TRICL-TREBOLE L2 FIZE I Bbokr 2RI SE
% [OWrHIBRpE] N TEBLIICIRLE,

QR DLERBBMELE L, BT HZ LN TEX ZHENMEEERDBO IR
FELELRGETHIRFED L S X FORICEENARERAIE, KVMHED
BECEHAB~ LB ST TV EDITE, FELNLHTL 3EBRSFEOFA
PRSI, BESTEZVIBRZENKEITHD, TORHDOFRETELT,
FELEDIEBREELEORERZEH S [KEAMBERE] , XERIALHERL
IBIRESERNDS, ZEPWEBVEZX 28IV HIED [OTOERRE] 288256
nd,
F 20D 3/5 BOREERK
FELOMUAFROEBORILERT DT, B4 HBE OB T 558# % 5
HNCT B LN T IFEBRREDOE (FERN) &, IEOXRRBHRELEAL,
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