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The Effect on the Lower Limbs Joint as the Landing Height and Floor Pattern
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ABSTRACT

In this study, the lower limbs joints were analyzed for features based on the biomechanical characteristics of landing techniques according to
height and landing on the ground type (flats and downhill).In order to achieve the objectives of the study, changes were analyzed in detail
contents such as the height and form of the first landing on the ground at different angles of joints, torso and legs, torso and legs of the
difference in the range of angular motion of the joint, the maximum angular difference between joints, the lower limbs joints difference between
the maximum moment and the difference between COM changes. The subjects in this study do not last six months did not experience joint
injuries 10 males in 20 aged were tested. Experimental tools to analyze were the recording and video equipment. Samsung’s SCH-650A model
camera was used six units, and the 2 GRF-based AMTI were used BP400800 model. 6-unit-camera synchronized with LED (photo cell) and
Line Lock system were used. the output from the camera and the ground reaction force based on the data to synchronize A / D Syc. box was
used. To calculate the coordinates of three-dimensional space, Im x 3m x 2m (X, Y, Z axis) to the size of the control points attached to the
framework of 36 markers were used, and 29 where the body was taken by attaching a marker to the surface. Two kinds of land condition,
40cm and 60cm in height, and ground conditions in the form of two kinds of flat and downhill slopes (10°) of the landing operation was
performed and each subject’s 3 mean two-way RM ANOVA in SPSS 18.0 was used and this time, all the significant level was set at a=.05.
Consequently, analyzing the landing technique as land form and land on the ground, the changes of external environmental factors, and the
lower limbs joints” function in the evaluation were significantly different from the slopes. Landing of the slop plane were more load on the
joints than landing of plane. Especially, knee extensor moment compared to the two kinds of landing, slopes plane were approximately two
times higher than flat plane, and it was statistical significance. Most of all not so much range of motion and angular velocity of the shock to
reduce stress was important. In the further research, front landing as well as various direction of motion of kinetic, kinetic factors and EMG
variables on lower limbs joints of the study in terms of injury-prevention-approach is going to be needed.
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A7) Wiel] A Al AA FFGHA o AHHoz Agshe
T4 ghdEe] 37]9) a1 FAd| 7Rl Fate] 2 &4
WA 3¢50 el 2Ttk Devita & Skelly, 1992).

aBRE skx #Ed TRiAE Fake 777 A
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ofof gt} 2|1 34| 2 FAAY AN FEEES A
Al AAll ZHeiAlE FAE F5 71t oflet AA #EE
TF st AAEEY Aolsds 2R ITHBlackbum &
Padua 2008; Kulas, Zalewski, Hortobagyi & Devita, 2008; Lee, S. Y.,
Lee, S. M, & Choi, J. Y, 2001; Lee, J. K, 1994; McNitt-Gray, 1993).
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Table 1. Range of angular motion of trunk inclination on landing (unit: deg)
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7 W7 AA e 23] 52 Al &R Foloh AW
o] M2 5% 71&7] 4%l ti$ two-way ANOVA A=
<Table 2>94 RE nle} o] 2z] Fo|o} AP o] we
AoAg avhe g 202 YERITHF=0.608, p=446). 24|
21 F A wold wE 59 7187 4sele 5A4
o7} YA o U(p.05), AP E FAHCE foek 3}
o]7} UERtTHp<.05).

Table 2. Result of the body inclination angular motion in the range of
two-way RM ANOVA

Source SS df MS F p

IH 1515 1 1515 081 39
Error 16005 9 1878

Within. P 57560 1 57560 5262 001
subject Error 846 9 1094

LH * FP 8.93 1 8.93 084 382

Error 95.17 9 10.57

Tests of Between-Subjects

Fffects Error 75987 9

84.43
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Table 3. Range of angular motion of ankle joint on landing (unit: deg)

LH FP M SD LH FP M SD
flat 2531 6.46 LH 46.06 6.34

40cm 40cm
downhill -16.78 270 Error 46.62 7.01
flat -25.60 597 FP 48.38 743

60cm 60cm
downhill -18.95 6.32 Error 47.45 8.59
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Table 4. Range of angular motion of the ankle joint at landing, two-way

RM ANOVA result
Source SS df MS F D
LH U6T 1 46T 439 065
Error 5047 9 561
Within FP 035 1 035 001 911
subject Error 2980 9 2664
LH * FP 55 1 559 083 385
Error 6040 9 671
Tests of BetweetrSublecs 161454 9 17939

3) 7§ ¥4 FiF HY
22 B2 Al A7) Eolo} AW o] w2 FERYE 7hy
Wl ek 7|e%A 24 AI= <Table 5>9F 2t} 2
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HAA 7739 °, ZAAFHAA 81018 YERASITE A
21 F AR zolol via) AHFe ] wel FEHE 75
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Table 5. Range of angular motion of knee joint on landing (unit: deg)

LH FP M SD
LH -74.17 571

40cm
Error -80.76 12.70
FP -71.39 5.34

60cm
Error -81.01 14.35

A2 T2 Al AR Folo} AW Fejo wE FEHA 7}
5 Y9 3k two-way ANOVA ZI= <Table 6>914 B
nio} o] 2] Zolo} Ao w2 JEAE Tih= §)
E Ao YEPITHE=0958, p=341). 283 A 24 F F
A Eol9} AW w2 FEIE 75 WA 544
ol AT p>.05).
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Table 6. Range of angular motion of the knee joint at landing,
two-way RM ANOVA result

Source SS df MS F P
LH 30.05 1 3005 L76 218
Error 1538 9 17.10
FP 260.54 1 26054 238 157
Within- 5 5 5
subject Error 98377 9 109.31
LH * FP 22.18 1 2219 076 406
Error 26284 9 29.20
Tests of Between-Subjects
Fffects Frror 245600 9 272.89

4 J3o] F4 L5 WY

A7) 52 Al AR #oloh AW Fejo] & grdoldd 7}
5 Mol tigt 71&FA w4 A= <Table 73 2t} %
A 0] 40 molM F-E2HE ZeF HAe FAA 44.26 °,
AN 37.12 ° o1, 60 cm EoloA FEBAE 7+eE W
e FANA 4479 ©, ZBAEAA 3779 °F YERS F 7HA
A7) oA B Ao gl FAPHANA JPEe] 2
T H7E A AoE Yepgth

Table 7. Range of angular motion of hip joint on landing

(unit: deg)

LH FP M SD
LH 44.26 7.54

40cm
Error 37.12 5.99
FP 44.54 6.44

60cm
Error 37.79 8.58

A7) F2 Al AR Folek AW Fejof wE YU 7}
5 W9l th3t two-way ANOVA ZAT= <Table 8>0lA K.
Hpe} o], 2] Folof AW e FeAE T §
E Aoz VERITHE=0016, p=902). A 27 F FA] %o
o W JYHE ZLF Hele FAA Aot gy
(.05, AHFE M FAF AolE LR AUTKp<.05).
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Table 8. Range of angular motion of the hip joint at landing, two-way

RM ANOVA result
Source SS df MS F D
LH 227 1 226 011 743
Error 17894 9 19.88
Within- FP 4017 1 48216 1474 004
subject Error 20432 9 .70
LH * FP 036 1 036 001 909
Error 2677 9 2631
Tests of Between-Subjects
Effocts Error 116178 9 12909

2 & 52 A 87 BAe) A&E

) 54 A o] AR} Hi22 HEHUARE FEBA
o Aoz 23% ul 717 A BAel A} ASEE B
A ok 2o
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Table 9. The maximum angular velocity of the ankle joint on the landing

(unit: deg/sec)

LH FP M SD
LH 47331 22.88

40cm
Error 423.19 7598
FP 498.61 50.50

60cm
Error 468.12 57.95

22| 2 Al AR Folok AW Fejo] wE dEEd Hu
2145l i3t two-way ANOVA A= <Table 105914 B
nie} o] ZA] Eojo} A FE o whE JEAE G fle
A2 YEPFTHE=0016, p=902). A 271 % AH&e)o] u}
2 HERY Hy dEzde $AE Aolrt HAMOW%),
2] Folo] A BAA zbolE UEATHp<.05).

Table 10. The maximum angular velocity of the ankle joint at landing,
two-way RM ANOVA results

Source SS df MS F D
LH 1232895 1 1232895 1166 .008
Error 952059 9 1057.84
Within. FP 1625032 1 1625033 473 058
subject Error 3003099 9 343678
LH * FP 96356 1 96356 146 257
Error 592912 9 658.79
Tests of Between-Subjects
Bt B 6345748 9 705083
2) 7 A4 A&

A F2 Al AR zolo} AW Felo] M2 FEHA Hu
Zt&wol| i3t 7|1&5A £4 A= <Table 11>3 2Tk

Table 11. The maximum angular velocity of the knee joint on landing

(unit: deg/sec)

LH FP M SD
LH -563.19 18.04

40cm
Error -585.91 46.98
FP -597.74 17.67

60cm
Error -608.41 41.48
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A2 o] 40 emollX FEWE H AEEE FA|oA
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Table 12. The maximum angular velocity of the knee joint at landing,
two-way RM ANOVA results

Source SS df MS F D
LH 813609 1 813600 2311 .00l
Eiror 316879 9 35200
—— FP 78752 1 278751 123 2%
sibject  Bror 2037688 9 2264.10
LH*FP 3632 1 3632 093 360
Eror 31301 9 39033
Tests of Between-Subjects 1453797 9 155069

Effects Error

3 JPB A4E

7] 52t ) B4 olo} A Wehol mE YT A
o] Y 71257 B4 A3 <Table 1357 2t 27
o] 40 cmelq ARTA Ho) ZEEE BA 29068 %,
ZAAPRIOIA 23454 s oI, 60 cm EololH T2 Ho) 7}

&= Ao A 30307 s, ZAFAAA 245.18 °fs & YERNSL
AR ol polass JuBa A 45w FAE 3

7he nglow, B4 Folrt B¢ w) AN YU
Ao 247} B0l vla) e AE ek,

N

Table 13. The maximum angular velocity of the hip joint on landing

(unit: deg/sec)

LH FP M SD
LH 290.68 31.78

40cm
Error 234.54 11.04
FP 303.07 19.03

60cm
Error 245.18 20.94
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22 F2 Al ZAA| Eolek AW Feo] we A A
Z&wo] thel two-way ANOVA Z¥= <Table 14> RHe
Hpe} o] ZA] golo} AHYPe] wE e A= §l
E AoE UEPTHE=0.022, p=885). A 24 F A Fo]
o w2 JETE Hu Z&Emdde EAF Aolrt gldloy
(p>.05), AU Ae FAZA Aolg Y ATKp<.05).

Table 14. The maximum angular velocity of the hip joint at landing,
two-way RM ANOVA results

Source SS df MS F P
LH 132450 1 132450 598 .037
Error 199228 9 221.36
Withine FP 32503.16 1 32503.16 74.83 .001
subject yyor 00907 9 43435
LH * FP 763 1 763 002 903
Error 437029 9 485.59
Tests of Between-Subjects 11971 9 79108

Effects Error

3. A4 5% A 34 #4 EHE

A7) 52 A o] AU HZE HESUARH FET
o] Az 2= ) 744 A BN W= H) =
EE B4 Ad¥e vk 2k

Hw

=

b

D EE 34 BYE

2] 52 Al AR] Fo|o} A Fejof| w2 uEFE Hu)
EHES gt 71&%5A B4 Hdh= <Table 15> 2t} 2A]
0] 40 cmol|A ZR] A HERE o) AARHES HR|oA
-1.34 N-mykg, ZAAPA)4 0,66 N'm/kgS HS101, 60 cm 0]
oA HEFE H AHAEMEE FA oA -141 N'mjkg, A
oA 072 N'mkg 2 UEISITE 24| #0)7} Zolds
3 AU AAERES] FrhEglon, Ho] vl A
oMol =AY H) AARAES 27} WA eyt

N

Table 15. The maximum moment of the ankle joint on landing

(unit: Nmykg)

LH FP M SD
LH -1.34 0.26

40cm
Error -0.66 0.14
FP -1.41 021

60cm
Error 072 0.17

22] F2 Al AR Foloh AW Fejo] wE T Ao
ZARHE gt two-way ANOVA ZI}= <Table 16>014 X
HRe} o] 2] zolo} AW w2 5L g9=
= 202 YePATHF=0.121, p=732). A 24 F A =
o M IEIE Hu AHEHEE FAF ze)7} ¢l
S (p.05), AR A= FAA 2olE YERHATHp<.05).

O A o | )

Table 16. The maximum moment of the ankle joint at landing, two-way
RM ANOVA results

Source SS df MS F D
LH 0.04 1 0.04 1432 004
Error 0.03 9 0.01
Within- FP 4.69 1 469 26076 .001
subject Error 0.16 9 0.02
LH * FP 001 1 001 007 .79
Error 015 9 0.02
Tests of Between-Subjects
Effects Error 1.12 9 0.12

2) 2 @4 rAE
A F2 Al AR Foloh AW Feof] w2 FEHA Hu)
AES et 7|&5A B4 Ay <Table 17> 2t} 27|

k|
%0] 40 cmOl| A AA] A FERE H) AARHEES HR|of|A]
1.65 N'mykg, AAPHIA] 235 N'mkgS HA0H, 60 cm 0]
N T2 Ao AHRHEE HAAM 178 N-mke, FA
Holl A 2.6 2N'mkgE UERth 24| Fol7h oldas &
W A AHEAES] F7HEom, Ao Hlg] AR
Ae] FEE Ao AHEAMES] $X)71 A4 YEsith

Table 17. The maximum moment of the aknee joint on landing

(unit: N-mjkg)

LH FP M SD
LH 1.65 0.19

40cm
Error 235 0.19
FP 1.78 021

60cm
Error 2.62 0.28

22 T2 Al ZAA| Zol9k AW Feo| e FEE A
AR Eo] gk two-way ANOVA ZAI= <Table 18>0+ K
Hpe} ol 2] Folo} AW Y e FeAE Gv=
Ao 2 UEPITHE=3.078, p=.09). A 271 F {4 =
AW we} FEFE Ho AARNEE FAH A
LR ATH(p<.03).
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Table 18. The maximum moment of the knee joint at landing, two-way
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Table 20. The maximum moment of the knee joint at landing, two-way

RM ANOVA results RM ANOVA results
Source SS df MS F p Source SS df MS F p
LH 0.39 1 0.39 3605 .001 LH 0.08 1 0.08 034 577
Error 0.10 9 0.01 Error 224 9 025
Within- FP 6.00 1 600 16590 .001 Within- FP 1324 1 1324 3509 .001
subject  pyror 03 9 004 subject  pyyoy 340 9 038
LH * FP 0.06 1 0.06 221 17 LH * FP 0.06 1 0.06 021 .661
Error 023 9 0.03 Error 2.75 9 031
Tests of Between-Subjects Tests of Between-Subjects
Effects Frror 1.14 9 0.13 Effects Frror 6.65 9 0.74

3 9B HE ZHE

22 52 Al A7) Eo)9h A
BAlEe| ulgt 7[&EA ¥4 Ao <Table 19> 2t} 24|
%01 40 cmof Al 1‘11 Al F23 A AAEREE HA|oA
245 Nykg, AAFACA 2122 N'mykgS R0, 60 cm 0]
oM FEWE o) AARAEE HAo)A 247 N-mjkg, ZA
oA -1.39 N'mjkgo & VERITE 22| o] Apold] wle}
P Ao AHEAES] W= UeA] 3 ¥, AW
FejollA HAof wis] HAPA A JHEE Ao A-ERES]
A7} o A VR

N

Fejol we Juad A

Table 19. The maximum moment of the hip joint on landing

(unit: N-nykg)
LH FP M SD
LH 245 040
40cm
Error -1.22 0.19
FP 247 0.46
60cm
Error -1.39 0.34
A2 T2 Al AR Fo)9k AW Yol mE FEEE A

e} o], AA] zoloh AHFee] 2 FoE ave
Ao & VEPFTHE=0227, p=640). FA] 24 F FA &
omwg_ A AARHE =

2
HEHES] th3} two-way ANOVA ZAIH= <Table 20> 4 X
H

SAA Aol7t A

L Ao Me SAF AolE UE ATh(p<.05).

ZM f\l A7) Eol9h AW ol wE FEHE Aol
AATHAES thet two-way ANOVA A= <Table 210014 1
© Hie} 2o, FA| Fo|9 AuPH ] wE FoAs s=

e AoE YERIThF=0227, p=640). FA 24 F A &
ojo]] W2 YT Hu AHEHE= FAF o7t §A

L (p>.05), AFEA M= SAH ZolE HERR AT (p<.05).

4 A4 B3 A A4 £A 34

A7) 54 A o] Avn Az AEIUATE FEU
o] AYZ ZIY u) 74N WA FAFY o|FUAES BT

A= <Table 21> 2th

Table 21. The body center of gravity displacement at landing (umit: cm)

LH FP M SD
LH 34.28 2.74

40cm
Error 34.97 597
FP 3552 314

60cm
Error 35.19 7.46

=] =o] 40 cmolA] FA| A] AA] EAZA o]FHYE
Aol A 3428 em, AAASIA 3497 cmE KGO, 60 cm E°|
A AA BAZEA olSHYE B 3552 cm, AAPH)
A 3519 cm= VERGTE 2A] Zole} AHEE ) wE A4 2=
AFA olsHslE Wap} veluA Qg

Table 22. The body center of gravity displacement at landing, two-way
RM ANOVA results

Source SS df MS F P
LH 53 1 53 170 25
Eiror %20 9 313
Wittin FP 02 1 032 0@ 902
subject gy 18098 9 2011
LH * FP 266 1 266 024 638
Eiror 0.4 9 1123

Tests of Between-Subjects

Effects Frror 667.43 9

74.16
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22 5} Al #A Folsh A Fejel wE AR FAZA
o5 ol th two-way ANOVA 2T <Table 225014 B
Hhs) o], #x zole} AWFH] w2 HEAE e ¢
© Ao YERSTHF=0.370, 7=551). A7) 2A 2 A o)
o} AdFejol] e A4 FASY o Fusidls $AH ol
7F 9l Aoz Ve dTkp.05).

V. = 9

2 dFedde A zoloh AW Fe|(BAFatet HAR
downhill slope-D,H,S)el| rﬂré A #H AR 7)eY] 545
Akt H20] gtk Al 55 TEATIE FHA wF
T o] AW g 27) FE7]0 okA] HEY 241 A
giol F5o A 7127] Adre FA 7ied WekE 7Rt
(Decker, Torry, Wyland, Sterett, & Steadman, 2003; Kulas,
Zalewski, Hortobagyi, & Devita, 2008). 2202 =] 71&L
A2 A sPEoE Eohe A A FEIER <3l
WAEE LA SEES 2ATY A FEES 1 i*lﬂ
TS R #AAY 24 F AAEold wE A %

g A 2 HA AAE 5 T5E A 5 &=
7hiAE FAge] F71E7] Wil ol AAZ
20| @7 EthDevita & Skelly, 1992: McNitt-Gray, 1993).

5 9}—5« ‘41

Flat 40 cm
----- Flat 60 cm
= DHS40cm

"7 DHS60cm

Figure 1. Anterior trunk incline angle

# Apolrie A 714719 3
#2152 2 Eols) AUYelel B} LAAHT, 7 2
e <Figwe oA B vls) o] B Folrh 4ol u
o B Y 7127] ARk 1A% W, A Bl 3 us
AL HAxolo) wgel G WA gk, HA
A A48 EE Y $ERE AuE 34
019} AT Wso] L BA STy

ag3 9ol B A Wslol e 0

zl—;(] 27] 73& /\] E

]:\_
T

ke y, Hol7l S5 wet 27) 4% A 9]
o] AR AYE U Reh 2922 3 Fol7h ok
of we Z7eH AR SEUY FAY) Bag 9l A
o A3 BEY A7 ATE AR Aol 27 4E
Sapo] 4awgln, HART AN Aus ARAow
HESE WA A2 0o A8 wEwde] A4 A
% 5 gk IR FHolrt A5dn BA Hls)
Ao 2 Fa sa A ) Ado] B 27] RE
o B Y 712HE AaA A BAL HAda A

tlo

Flat 40 cm

_____ Flat 60 cm
~ = DHS 40 cm

~— "~ DHS560cm

Flat 40 cm
_____ Flat 60 cm
~ DHS40cm

~— "~ DHS60cm

Figure 3. The angle of knee joint

Flat 40 cm
..... Flat 60 cm
DHS 40 cm

'~ DHS60cm

Figure 4. The angle of hip joint



AAEolot AMFE] wE A F2 £ A 27 HF
719 553 3] B Aee U3t AU HEFAMEH F
SR Ao 23 AR7AY FF 712719 8] B 7R
s WYl FFS BN Ade= <Figure 2>, <Fgure 3>,
<Figure 4>0|14 R npe} 2t

A2 A 559 s Hee FAEolde dFS A
gokoLt Aol wia) BApHAXS 23] Al F59 71e7] 7
$% W} Aol wEUEe) A9E WA 27 A%
A AR BRHE) NAZEs BA W Ao
E-stal AHFe ol e} 2ol 5 HolA] edgtar AsEoldl =
Z}°]7} A FEHEY ZEE HHdME AAEo|9 A
Ageol wiet FA4 Afol= vEhA] egkont, Akl A

5 W9k ARG 2 vebide) eln REd 21
£ Wik ARl BAkt ) Yede, AAHoz 4
A 5 59 £53 3498 Abolb] Aol Fasie
oFA A T3 5 A9 A T|es ARste Fadt

L) A= 1= i =1 1A ]Tﬂd 2AEL A F& Al AA] &5
& W& A0 ThRiAE SAEE A7) S8 TBEE]
© A4 7S A4S MeNitt-Gray, 1993; Decker, Torry,

Wyland, Sterett, & Steadman, 2003; Kulas, Zalewski, Hortobagyi,
& Devita, 2008). Blackburn & Padua.(2008)< 2H#] 2+ A B&
o) 49 7197] A5l B2 A4 255 90l 2 2

A% B7sta 4 B4 29 Welel BAH $71E v
A ggleh AR AARAINe] 22 B4 A oA A
£ Saa7] a) TERAY 23 495 Wt F1E% B
5 Ay 71% | A9} s 2ok 3ol el 3
; Pt O ek oA HA A A1)
A oz ol 2 B e wEwa
N R, el 999 2% 25 W} 2
}E%E}. SR 27 54 A A7) Folsh A
PASY olustE £ A, 2
Ao ek

24 54 A] 5t A%e) GaoltE PRl ol
2% He AP 34 B89 Ao AL wEwd
TR Jul A4S BAkele) A elE 0

ol 24 o) A%wE AWFHl o3l AolE vheh
WAk 4 9 A A4 Q5S4 209 wall
we} Ane, FAzelrt Foldel w9, $E, gyl
W89 A A&wE Zhth a2 A vish B
o 3} o] A Ay ASTE B $AT Ue

W, B 2 A ASEE AN AN e 4

o) _a

l:;(]‘_

l‘? H‘ll‘
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A2 JERNLT.
2 52 A A $5L AN AR 1S Al A
Wl e whae <l *lzﬂ°ﬂ A

a7 Do) Agshe 255 AR 5

(Gross & Nelson, 1988; Minetti, Ardigo, Susta, & Cotelli, 1998;

McNitt-Gray, Hester, Mathiyakom, & Munkasy, 2001). 3}A] <5

Y AR 758 7 ZHTE0] AEshs B AR

HES WA =, oddt spx] #HY AHEAHE”]

Histe 22 Al 95A @4 o3 B FFS WA do

(McNitt-Gray, 1993; Hagins, Pappas, Kremenic, Orishimo, &

Rundle, 2007). THEA] 2 A] 9154 87 F 2 Folo

sk REwd 7w wWeleh 2we) 2ok W 4

WES] 2712 AN Bk B AT A Al 2R

wole] wWald mE TEpdel o9 p9Se Az

<Figure3>, <Figure 6>°l4] UEPstszo] AAT52] Aojel 2

Stk A4 Ba A wyse FEUAY Wi 259

I FARE Fra) S8 FEVAY NARHES Z

TIAS A% TE BN F4Y Frool HadA o

o o) W=y} YRl ANLWES] 3241717 BrkZhang,

Bates, & Dufek, 2000, Deker, Torry, Wyland, Sterett, & Steadman,

2003).

A A R

N*m/kg

Flat 40 cm
_____ Flat 60 cm

DHS 40 cm

"7 DHS60cm

Figure 5. The extension moment of ankle joint

Figure 6. The extension moment of knee joint
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Flat 40 cm
_____ Flat 60 cm
DHS 40 cm

"7 DHS60cm

Figure 7. The extension moment of hip joint

B AgellA sk B 559 AR 50 sl A
e A # ZHE Ut A= <Figure 5>, <Figure 6>,
<Figre P 1S vish 20, BRI 2 54 A
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BT, B3} o] W AARAEL S HAo| vl
AN E oF 12 = 5%8 FAE R (Kulas,
)= 24 A BB e

2 718717} 371845 mﬂ = %4@1 HECERE:

ol g Pyske g EE ke v
JH I L= @@E@EL 7.}58 Ao g Byt
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A Aoz ANIAAE RE BRA7F 55%00A4 AR =
M%NN Jepde), e o] ApelNE 7] HX) A B
A7) Wl ol AW EHETE BF 7o) Uepge.
B, 53] JApdoA F o wEA YeRsith

oe AR BAZFA] okl olF3he 7 9%
Ao 71HeR F4 1 39 Ed= 240151‘% s Léiﬂ
REREs) AAENESL Z74 A02 ALRS, Chapl
(2002)5% A3 ’5‘ ;‘_<1 ;(] }\] HFEZ ,] 71-/\‘— _/',:Xl ] =] 5=z
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