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ABSTRACT
A Review on the Mechanism of Human Postural Control

Lee, Dong-Woo*(Gwangju National University of Education)

D. W. LEE, A Review on the mechanism of human postural control. Korean Journal of Sport
Biomechanics, Vol. 15, No. 1, pp. 45-61, 2005. Stance is defined as any state in which the total
mass of the body is supported by the feet. In order to’ maintain stance, the sum of
gravito-inertial forces acting on the body must be registered by equal and opposite forces at the
region of contact between the organism and the support surface. Balance is controlled by
applying forces to the surface of support so as to maintain the body’s center of .mass vertically
above the feet. For a mu]ti-segrhent organism, there can be a variety of ways in which balance
can be controlled, since movements of different body segments can have similar effects on the
control of balance. In general, the organism tends to have a body configuration that is aligned
with gravito-inertial force when there are no external forces acting on it. If any segments of the
body are not aligned with gravito-inertial force vector, a torque on that segment would tend to
move the body’s center of mass.

The maintenance of postural stability is accomplished in humans by a complex neural control

system. This requires organizing, integrating, and acting upon visual, vestibular, and somatosensory
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input, providing orientation information to the postural control system. The information necessary to
control and coordinate movement is provided by the visual sense of eye position with respect to the
surrounding surface layout, the vestibular sense of head orientation in the gravito-inertial space, and
the somatic sense of body segment position relative to one another and to the support surface.

In this study, perception and action capability was examined from varicus points of view.
The underlying assumption of the study was that the change of postural configuration could be

effected by organism, environment and task goal.

KEYWORDS: POSTURE, BODY CONFIGURATION, CONTRAINTS, STRETEGY

ARAHAE ATAA QoA 74 712H 85
WA &8 AREA AT F USRS #E 20 o} -
F AR AAGFE BAAE QA 94X ol AAAE Qzke] Z1RHE AMzdd B
1Hel B3 Ao] FEH 2 Bk ope} of|l ol B2 AASE e FFo) YTk 1
Iols d7bA 490 & & e dEHQ ol Ay

£ ATA A5 33 A9 9% A4S T ANz 5949 3

~

o]

Y
-5,
!
d
_E; 2
o,
N

B3 2en Az ANl 2 o7t ke ARdoltHAAA - g5, 2002).

ARAAE A Aol e dgie] NAHE Aot og Mg FA37] YshHE
Ao Agate 853 #4489 F3(sum of gravito-inertial forces)s} 7+-& Z7]o]w whako] ultj
A o] Azt AR o] HEdu gly HiEo| FLso} 6PE}(Rlcm & Stoffregen, 1988). # ¥ ¥
HAE H3b7] AsiiE A FAFHE wateketd] YA E Ao g 7hsloF g &
el Ade FRE BHE T4 7] g B 73S -rrz]ﬁ}{— A A2 7HA] W] o)
2 7 AT iAoz o] AL3A gt AL, AAEES TN ol FEE o}
Bt grep AR o) RAolels FAMAA Holu HW E=st wAle Hu, o)ie A
FTHAS WREAN7) gt

He B3 £571% T3 25EY Aoy AelA dojMe B

Lo] %I_C}(Barm, 1989; Horak & Nashner, 1986). welx, Az, AA7H, 47224718
243 9UE AN EUo ZAssE B0 BrHoE aTEG TAl ek A4

ZAE Y HEE S AAF dole @4 Bdd RS wolSo)E A7, vlaly 9
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€ A% AR, AAEAY QA AAY A4 gg AAE AAGe ARG T2
7150] a3l ZAejthOwen & Lee, 1986; Stoffregen & Riccio, 1988).
€ ZAZ 9 $HE0] #dd d3e nPAF dZd FHE st glok wEA A Y

&g v|A|A ErhBarin, 1989; Kugler & Turvey, 1987). 34 A 2AMoA A4 4 d5dd
| FASAA] fHAshe Huig A Bogd. 1 23, TYor ¥ B3V 24 das
A e AHE 1A B oleid JuE AARE Alzde] Fo hate] % ¥ (equilibrium)

dejol] itk Z3chNashner & McCollum, 1985; Riccio & Stoffregen, 1988). whek 9] o] 283}
A Fethd A3t oF BAHAF (compensatory movement)o] FojubA] FAT AAe & £H
AA7F FAFAANA Hojx A HE o] & BA3L7] A oA s} BashA "ok

BAE ool A AN Alage tdd Hee FS FuE vehdn st of

0]
= @ 239 390 BE $A9 4959 9% 3 TP ohje Hre AAE Ake A9
£ N2 ge A 2A9 2590 e & 97 nE

oith. YoME AFFRC] ATY AMzA

& §A, 84, A 5 EAo] W] wl Aojd we-g BoFEth HAY A e olE

A 7 2919 Asage] 23 JehdoiHorak & Nashner, 1986). ‘
FEA2 A2HQ ke AAZAL AEAY g3 AUEd JAE

Folz FAE FP3l7] et AT 2ANSS Beg FU|E Ik B dFdMe

243 #EE 9 712 2989 Wl AAFo|x ALsA 1= FHHS FuA Sk

p

o

Ash= A

o M=
o

QO

o

L

A

1. 49l g2 37 An

%

99] F7Hconfiguration space)oldt Mo} HEA uWlelM Ueld & e F7149 d¥H 0L
wrahtNashner & McCollum, 1985). o] 27+e Z@dw mgbdo] Amste FEA Fe=H #
14 £49 92 axyoez vehed m Fo<ay 1. o] 18 AA 2-S dstd £
w33 DR o9 WY 4 delE B ARAE + Aok QA7 FE diael Suiz A
g0, 8 A4z A4 2ol o0 gate] 2UL fA8 om AAd Agde EA
(lorque)® H27} Teh. AAwo] BHTH olelg APl ARANE AAFLS el 9%
.

N

2]

¥2,
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[Region of reversibility]

[ Tolerance Region I

a8 1. MY 37ZHadapted from Nashner & McCollum, 1985)

A b2 REE Fo)A %1 A 2EE F 5 Sle 22 ?} A7t gled olF #¢ 9
%(tolerance region)o]e} FHHHFNNA AR L HZH) FHTNIA 2AP-S8d HH
9] 9748 o]ENE(attractor)e} L 3ICHAbraham & Shaw, 1984). JJEHHE= 3 A3 X3
Aol opieh. {71471 Aol oid AME FHAE Y= APole 1dE-SE YHo yE
FYe] oEAHI "o Yo 'Q]TETE']"} Ao 93 dFo2x oEYHY YA WE
T Ak A o] w2 Aeole FE BAE Astd ALT AAE FASA Rd= A7
= itk

Nashner & McCollumn(1985)= ¢4, £od, 1332 749 F43Y 33449 43L& 7
LG 2. A 7B B9 2fE Faldd ¥ae daAw Qe B8 24d 2
< dFL vAE AL "431 7}7‘]7} Atk &, ZRAY Zx e WA Goviy 134 €8
Ao 3¢ Fatd Fol7 24 A AAE Fde Aol Fhedite Aot

32 FAFEAAA -",:.111:5_3 840l A E FedMY FHYS Yehdot. o] HHL 1#
4 %8 g A7 FHolA Qled 2 olfs 3WAE FALE HYE $Fo)A HE 23HY 7
Az o }"1 A F49 HE]7} i ZaA7)7] gt #3158 5& g3t FHE Ye
= 2L g W U FA FHY £3 Ayt 3R ade AHE vt

vl A '&% AbAl(non-erect balanced position)?} #HL 3WA Zo] Hed o]y g A AA
g B F40] AN F55HH 24 Qo) YAV o] BEL 437 9P Avn 283
o] A& w2 & FeAMY A 2Ho] FsAt. HAYH 7F AME HoluA HE FH
o] JEog A7} AR AHZHE BoluA ok
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o 2, 3% Al A9l Z7Hadapted from ‘Nashner & McCollumn, 1985)

78 A AAE FAsed BoF 74 R 983 25F AL Uy gy 2de]
Nashner & McCollum(1985)e] 9J& 7Awsirt 152 APAAE Z AAEHe] 4249 AxdH
B3 Axl(inverted compound pendulum)E B3 A4 whgo] o3 255 1A AHdE R 3
o 8L A A AAY ZHo] FdHIE 3}11“ H] ¥ Z(gastrocnemius), A 7 & (tibialis
anterior), ¥2E & Z(hamstring), A2 (quadriceps), 248 (paraspinals) ¥-(abdominals) &
100708 250 FEH0l UL Bohu sgde o)HE 285 HSY $5E 2 AYA(muscle
synergy)z} ¥t

AH gxd BEP FRE  o]M(otolith), ubie]FHsemicircular canals) <WE{(muscle
spindles), &7 Z(golgi tendon), WAL 7|(joint receptors), ¥]%-4=8 7|(cutaneous receptors), T
(eve) T o) 7kA 77 71BE 534 A5Hh od FAS AT B A FAY B R
= shtel 27 Arel <3 QolRE ol ohie LY AA B YE BE 47 swozy
B Agadt. 479 27 Awe A2 dE 2Ad Be 4ug FRAA0 dgdFER o
BEes ATHNL 408 Hee T 4 YolATh we @7 23 AA9 $3YE 2YsEd

B2d HRE F ARH W ARE AZE FaA, FHol v vlgle A9
A7BE B, AA Z Bde Ady H9Ae Agd 1#E FAA dsdca wEiq
(Nashner -& McCollum, 1985; Riccio & Stoffregen, 1988; Shumway-Cook & Wollacot, 1985). t}oks}
g7 W3} SoA AA FHS AT AAE 2487 AsiME AR FHI HF A
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. zHA] 22| st 7153 59

&uHconstraint)o] e EL -3 &0 E(coordinative structure theory)oll Al THE Aoz &
7149 $5E FAHATE 540l AA(boundary)el & 5 Aok FukE {7IA S $FAY AT

7—‘}%"1] e} o 7HA] ez EF3ch Ak whe Sy Hlge 4 FFEo|Y ¥ wE o
o etk 54 4710 Qe WAE Sue A 4710 S A &, B S90S A
7t 2 FEE 4 9 tHMcDinnes & Newell, 1982, Newell, 1985).
oM =X
XM x=H
X|xjoie| EM 214 e £4
a8 3 AMzHe 7|5y &4
o] & 7dE Ricdo & Stoffregen(1988)- k4l Zd3 B z|o] ALt 159 #F =
R A B AREe B4, f708 B4, B4 2E So oske) 4ug vena FARgY
S 2RE o) W59 212 AHE. A09 dE5L Fol Yglz B4 BEt 2
As7] WEolt). A7) EAT AU EAL BF A4S Y% B IAE dAsE

1. X|x|He| EY

A AAZA AeHstrategy)> A XA EAo] F&E dent AAWHY A= &dd
vh2e, 71&7], Yu] So] drHHorak & Nashner, 1986; Stroffgen & Riccio, 1988). A}, &5 zA
Aeke] BEAL ARmo) Aokt dUEhus Yug weel Yok Y BEY Wl
W2e Fyoz BT KMoz WANY 471 87 ROt B4, 95 $99 E

2 B0l Yo AATe] 7187 94 2R 24 Azl Jue o &
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Bt dvtee Fe AAEE 2F 94y gg gFe A 1 del o
gtk of® o AR HHAPE TR At BEe $HYS AL F
& % AA ol FA F Ut

2. 771X &4
7149 54wzt 9%S Ulil-t— a9l R t}%}a}t}. E3] xg;gsﬂf r;.}

i'1}2—1(blomechamcal) 5—"&94 dstolo. Z}*ﬂ"@ﬂr o}EEF A
%ﬂﬂ J‘?LCL Z9] st AlA B4 A TS (moment of inertia)olth. A
YN f71A9 2HE ZRAAK 39 o]F BHAM A A E Aol

T ES AL 5 UE AT B BFe] e,

A ExE F71A9 dF A Aske d AHH 9% 9
izt Foid HAE F4E o HEEE fFHo FHolth 4F o £9 B7AM ARE, A
9 49 WY 7Y 7HL FAY 5 -S— QA=Y Bt Fasjorst 270] g Aotk EE
QYA GoIY o) 2F 2 FHAAY PF G dEole Agold FHH st ARG
(e, 19, 3, H2 aelz @A %&zi 749 $EOATD 57, AR, o7 o] 7

dyryo g -r'°11. ’B}%“ﬂ’q 13t 3 %—3— F71H g 8z FERE 3 FFE Tt
ol #ANM F7AANA s BEFL o] LdA(affordance &HGibson, 1979; Gibson,
1988). 14, A &4, w2 AN oXdaE {7A B4 Aedo dehlie dF FHe
gt wpre] WA, X UAE YA BHE B4 o 3 7HA ©rg TEste Ao] oy
o 5 74 BAo] FAld A3 AAAARE Rolgt & 4 AUk 2 FAFol} EAek f7)
Ao EAo) th2d oXdAax gEldth oj¥ A RAAY Fun FAHHY WS AL A
4. 48 £9, A% AdE 948 /1A F5E besA et A8 AAE o £0lE Huz
ol Aoke WaFn wEn ERF0Z o|FEE T F URE AET 1 R3A 54

225 OE ARG Yold sis4] B Rold.
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V. 38 +AIE AT AA Ao bz

Hek(strategy)olele £olv 2Z-9QA AT perception-action coupling)& £o]3HA = AAE
Y g3olu Aoy 1¥S FH3l= A ]':} 24 Age oy 714 A7 7#es 5% AJRE
T AA 2HY S Axd JdET. vixd Lol AuAgE Do] fleH AL 255 &
o BT Zojx AP {FriA% @ﬁﬂr«] 38l AREN Yehle dF /¥ 2T
o Ago] A Bupe TRAQ gu|g Zeth I ofE MR dAFIA AFE T+
P WG % GFRT ofe} IR AT i ks FRF FEE FAIHAY F5FE

€ ZF37] yiojrt.

AN zAe T oA BP9 43 24 Fd dedba B 4 YrhWoollacott &
Shumway-Cook, 1986). 7, A4 28 &5 ¥S FAolth o)A 2AgH whs FHE Hol
7l g5tel 243 Bl 23 AL A AvaY g BSE AT A4S &5 A
29 75 w2 Axr) g B4, A 2Ee 37 5 Aotk o] AL qIY 34

24 AA e 427 AAY Az FAgoE JhEsit

ojsh ol AH 2HE A7 A, T AUA, AHAY 2T A8 SN 87 Wt HHs
tests ootk A7 AAE 5 T Slof WA 9] HE FRE IS 4TS
o T Ade 7Y ARE £8 - HYsa, ofF FEd Fold ARIM 1R HHF &
T Hee 24%ke 98 ¥k a29x 24E &5 g w2t FAel oA He 25, #
2 T 2& A9 VT ARAHGAA - 55, 2002). ThA] LA, AN 2EE 74 A
A, 5 AEA, BA 43 AE oM AAY g% AP 548 et #Fe #A
g e Aotk A 2Ede F HAY A1 Ajojs} 27 A of-o] Sl

11X Mo Het

2] = o]
B P P SR anﬂ-om(ﬂorak Diener, Nashrer, 1989
Riccio & Stoffregen, 1988). o]2igt Ao} A A" Yo7k Wfe o vehi= ZFe] gz
&% ch(Horak & Nashner, 1986). A AW 2] YWo|& & ZolRth 2 AU AA WEAHE W J3A=
B AR 03 HBAON FUE BAE VUL Y A0 $4 kS 2w
Aol Aeks Ao A2 "] \WE W Alo] A%E AU
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FAINE AFFA, AL Foid AA W U Ho] o]FojAW 54 d¥og £y
Aol ok ol @ @Akl Yehte AL Qo] H¢ 24 A2 (adaptive control system)3} f
Ask7] wjEolth. wiste §730 weh Ak A4 2 Hgo] o]FolAE olfE U3te] Foi7
I 2 5 7} gEolck upro} B A7k Fojd FF 24

dated 7Hsd & & AA 2T A 4¥lE Hagsle T 8] Wi o] chNewell, 1985).

71 BEAA Ao} W] RE AFeA & & glok 230, AT ol ARA M
A2 Ao] HtE ojgA Mdsl= AP s 7ol AVE £ Uk FFABAY WS A
S fAEA 49E £ gAY e He F £UE o JHA AFgES 2 Had 7 oM
AEAQA Ao Mg HdT £ Sle 71WS 7T vk & 4 $lthRicco & Stoffregen, 1988).

[

o gt
o
2
>
N
Iy
o,
tp{r
o
oXx

o
4y
el
)
ot
A%
B¢
&

Riccio(1993)= o] 742 #HA A Faede {71 A 2o sy QA3 LA 4]
HEAl AA 9 (body configuration)t} 52 #AoA F3E Fo7} gidy FAE 9
, AAE =3 BT dobd sbte] Qe v BAVF A2 sHsE A slxvel gt
v0e ot M A4 24 T $2EE 53 7dES ANY B4 st
E BEN A2 F At QME AFEAT, A4 FAE 98 JAATY qUAst aFEE
AA A AA ZAIT HHEAY 9ol FE Fdo HFHMatin, 1990; Riccio &
Stoffregen, 1988).
vhol 4o ko] §UF ZHEGW ALS A AAE A Ha UFd fAseHT § A
oltf. aHY FolF FHA ERE 2437 HalA aFAHA A FH7E duA AR FEAFH
dA8tA) e LT Stk <a¥ A Be AXNY A7 7 & HI AA F gy &
HE J43 st A4 E HdEn s 4T slod Foid AA X gt viad JuA &

f o2 at rir
i
re

27t & AAE Hile 97t St Az 232 AHeMe A3 AA S FA 2R
Ggolgte F 7HR) EAE UEA7)7) A8 2¥sol she A¢ut tiRRolth Hpte] T, A
Z O A S A A £9& Jiste 90 ¥on & 4 Qo <ad 5> A R
o AAete] BAIE MY 2Rz Jepd AozH HAY Rl wet ATt 2e 540
dats g HAZt olgl o] a4 2o ZdoM B uf 34 FE 247 ouA LR
Z&Ao] BE w¥Htrade-off) WA slckx & 4 thHancock & Newell, 1985).
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Expendituse of Faliing

Didticulty DSitticully
Seeing Manipulating

Citficulty of 1 Torque ar
Maniputating Effort

J8 5 A S Eb K|

A O FEte] F6 Lol FA S glof HE F.E Aotk dAE dA=
A A&Ee BATY daAse] #Yglol o]FA7] HEolth(Riccio, 1993). o3 I

o]0} 2

B4 (inertal force)olgha shev] RS AA BB W £5 A3 9P wedk 4E 5

o Mg g7olA e el e 7 Foked Ax BA FARE B¢ At AR

£ 24S SUaA77) Aol AA $AS WS AUTHE Rolnh uhe] walN, 4 BF wA
A% :

A Bl g2 e 43 A A% MaTAR & & ow} g 0 23

$790] w2l 93 Wao oy Jae

Haut Bz 2 g 498 oiud. 3 2eA 349 98 999

Hoh 2 A43 Byl 2 FETE el

A A9 AR S5 ol WAL A7 AF A AP AN Fold FAE 5

Pake A4S A5E ¢ YL 92 Fodn SUA BE gAd 14 U4 AU e
89 tH(Zhang, Drury, & Wolley, 191). ¥tz o2 ¢zke 34 ZX 24< 93t 53 Z}H

H37) Brke Aelth olej@ olololt Az F

ES
lo

oo AN I o
> o o
i
o

l:J

—

Zdx Aedget], ofd AXxNEA
A 76‘%’41% ;“%8 FA5EE A7 Ed WS- SRk 1000 2ejy] 28 ¢ o A
S o HALHI A4 BHE Zed 2 olfre 28F JAZ WA Hasse &2
mwi 6H-r71 otk W, Fgelud AHF FEAME 7hed & AHL WA &

27h 4L AAE Fdted olie AU Wi 444 JphE AA Aotk AEHoE
AR A} s Aloldle A AV v & F 3
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TF FAAS PPV ANE 919 8439 4348 gF Fue) ndo) Wax
BGA olfolAicl Btk dprd 227t A2b3 B4 £ BFAY 43482 B9 Fa
oe AE 2UROR 8349 Fua SYA0z A BB oY skt vk BE £4
ol ok FRAA A 2ol % AAE BHY BRANE e Hol Yoyt &
A5 Juis FRAE F5H0) ATk A2 AARAG AAA e folAle) E43
HAAREA s 4 AU A adapation) o Arks Aot H4g dANE FART
(explratory behavior)o] R g o]A& F71412] AW Y5 S s A& W=thlee, 1994).

<OE 7§74 BB Ad2E Wee oA AgAleAS noFT. IHY AN
FAT & A2 A= AE(dolAA G2 A2 AF)] g A, AddE FP5Ho]

o

AT} o= A% Hgo] o]FolW A A £H5H £28 42V Y AAE &
T

AT+ g2 B=Y 2 YA AHE #4387 @ Az AF)o] ALalH(b), A 23
B4 A% #F0] YNFHoR EilsdAT Y AAE oA A T HAES AL ofd
Aol o] &Aooz {rlAle HAE BT F EdH(), o A 479 AR
240] oA Bt @ $A5HE dehdoie), vhsd] A8 dHn ¥ w) ohE AlgdA
3E e A9

Aol Pate e FAEL B4 259 @47 583 AEAGE F 744 27 (dual
task}& S AL e 4-$7} hREo]Th(Riccio, 1993; Lee, 1994). ZZAFS 51 A% FHE ¢
She B4 g4% dste AAE Ao} A HFAL BHEA] B FL Yt A H
2 A gk vz A E S e A A fA9 £548 S 2Y3ge T
7HA 87 218 FEAACKT 2L AHE AU £ AA Hoh ojgh 2L YL $5mo) o)
2 €4 Ao F4E 5 gl 9vbd EXS Y3 Yo
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; @) trarminnd effect of
change in dynamics

{aeved of
Serformance

CasERtET OF
by perfermmances

| 2w

! X
: manntenarge of
E dhegra

; perforrancs

a7 9% K=ol thE XM =He| gEf(adapted from Lee, -1994)

o] ojgte} AAHE Adeolnt. oA @ AAE fAE7 AWM=

Aol &8 F83 B4H9 S3Hsum of gravito-nertial forces)s} & =705} o] wi)
9] z@o} Q};’_E x]x]ggoi, Azan Ye B Z4sjor FoHRiccio & Stoffregen, 1988). & #
S wuteeld] SIXA71ES Aol HE shslol Bk Q

7}-4 ’alﬂ%l = iF“‘S BEZ FAH0) A7) WEd FY @8 AASRH o7 A o] o]
2 5 gt 9wEes Yo R8aA Rt A%, AR NN HoluA) PR de}
gt} wher *MH 01’— t'%; s FAA0)A HeluA H8 Ba27h A 6, o)A A

<

o

?P‘é%}. ZP ﬂ{f 23t 057}% Ho] D) Aoln <At A flojME BT ARAL F
| 4utgich(Barin, 1989; Horak & Nashner, 1986). welr, A1z, AAQ7|#, ARA7|H 53 22

A Z2H3 #EE ARES TR 2Aee FAo] WA Q7T A M A

ZA% AU §88 5L ANsE dele $740 BEE FRE PolEolE A, Y 94

S #Asks AAVNE, AR A A3 B AP AAHE e ARL7E T
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7150] astthe ZAojtiOwen & Lee, 1986; Stoffregen & Riccio, 1988).
JAe AL 8 -5 BAY 93td me4E 929 FAE Fsln Ak wahy A4
ol & Ao L& 2oy YHL inertial coupling forcesE E5f ThE Ao QL v]X
Al ®ch(Barin, 1989; Kugler & Turvey, 1987). A4t 2 Ao A4 2de BEgd Yo £
T AAjste H9E AMHE HAFY. o 23, FEoz Eiﬂ A Fe3A 4= 4
HE FA8H =9 o83 AuE AN2A A2H] FHd tste] 33 (equilibrium) Aelo] 9}
th3 BechNashner & McCollum, 1985; Riccio & Stoffregen, 1988). e} QQO] ZFR3}A) okt
B QIZbel| 93 H/J 85 (compensatory movement)o] Yojilz] ¥x|vk AlH9] § BA Yxs} B2

AFAdANA A A HH o]& BAS7] 9% vzt Bash) Do

g o]0 A AzE Al2"e tord dele §5 d8E Uehdt. dusid of
& 2 FHY] g 2 AHAY dFS £ By oz} e AHE Hike A9
Nz g2 A4 229 F5Y] A& 5 W Aot FME dFAKe] Azt Az
714, 87, 34 59 SA0] W] me Aojd WS HAFT. A AA Feyt o)
7R 8919] A5 Ag-0] A} L}E]-‘/}E]—(Horak & Nashner, 1986).

P& ALHQ) A7 A zAL AHEH g U HHE FA e A% ohg}
A g s3] At vlAg 2HuES Fag VT gk B drdae o

#dd o2 742 QA8 ddte] AHo|m ML3A nFsey FHHE T

l r

= rlo 1

=

o]

i oy
Eo oy
2]

BN

A (203). SEFEY ofd A& Mguistn 2oy

BAZ -} (2001). FF AN 2E 5EHY WY QAN BA gFA¥zyeds)s] AE 2
3, 13-23.
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