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_,VL

%= 1Ub)ell vebd mle} Zol, da A Zo] 10mm olsk, Fo] 10m olske] Ax P i M=elH,
TET 7]19H(1203) (%= 12(b))ell AAIfrh. H4F(1202)2 ki A=l ofal] NA Eabe] wjgy Wake] A= 4
BEow N ZATE AR sk A5 Az A% wWEko] 45, 135, 225, 315%°] R4S Zal, AHS

(1202)2 A Bz AAA| = 4 ko w2 717y 45, 135, 225, 315%9|t}.
1o

s

ot EAXAEE AOE, A =9l
=dolell H&87] 9% FHE JA00DE 2
ﬂl%adléﬂ%ﬂ: Ao E ﬂﬂoﬂ}lg

E g9 71 7k ARH(902)7) EYE o (%Dﬂ,gﬁgq

= 13(a)ol YERA mi9} o], 34 ﬁ%e AA L] AR A A AT 7h5(1322) 3 A EE A AT
o] Apolo|Ae] 7+H(1321)0] FY3tl. = 12(a)oll LiERA upe} o] whuk EMXAEE TFT 7]3(1203) 004
st AF(122D) 0l A&, Ay ¥ 3 (1223)2 TFT 71#(1203) 90 g H ).

Hpel o], i Aol el A7t 5] g "HaEeols AdT 4 ST

(A 2 A E)

?
l
e
%
e
H kY
O
2
T
o
3
N3
S
o é
ot
[

lo g
12
_l
L
0{
k1
mO
28
o
SIS
JLJ o
oy

[e}

_4_4

O

o]’ Ay

rok

T 149 & 15E %i&@,MH@ M FTA Ao EAEE AW3tl, T 4= MWAS 9A TA AHE L}
ERfar itk TRT 71 59 170 3F4 A=H(1404) 0= £3(1405)0] A=y Qar, thaF 7]#e] 110 A= 4
A HAZEE o]&ste] E71(1401)7F & qlvk.  Hg, TFT 713 Aelle, AlolE 2421(1402), ©lolH
21(1403) % Hx &% FAFE HF(1406)0] FAHT. A AFS MY J9(1411~1414) o2 E3hE ).
Zh 49 (1411~1414) ] N A= 424 &= 4(a)9] A 2 AL, B2, A2, Ble] WaFo = wigkdnt. of7]A,
NE txZgole] Fxe} vlushd ek 71de] 110 A5 Aol dA2E Jds& FAS et Jda, FAHol
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SolUA, Az wlgo] 45aAl Hol AT

= 15% digk 71ge] 1T0 "=l £3(1504)S AX3 495 yepdth. TFT 7], Al9E 24<21(1501), ©
ol #Ql(1502), Bz &3 P& HA=(1505), ITO k4 H=(1503)°] FAHHEH. =4 AR (152D)E €
AF(1504) o <3t mgE JFAle] wWake yepdk, WAl g AR (1522)E AlCE 241(1501) # dle]El el
(1502)¢ o3 wig}F A Waks yJepdnh. (151D A, wWiES TFAsHE WEke] 2 Wk o]ito]7] uj

ol ol A,

LR, o] Aol ING "aEdeleh Hlatste], gk o] 110 A=l £31(1504)S AAd dad mil,
o] FofuhA Xﬂz Hlgo] oA "vk.  ER, i vldel de ErE dAso] e 4, £3(150
49 FelelA= del FETo] mE HA Ho, ?d_ﬂi FEToaly Beed wAuUFor Qs Ao

l‘g _u
o,

5 |
st A7 AT 5, dlolE 2F21(1502) &2 Alo]E 2}l (1501) 23k wjsk A =eky}, &
(1504) e oJgk wjaF fA] WaFo] 45% th27] “Htoﬂ, Higks QbgsAl sh7] $1dk Alzte]l A, gl
o 2A7h AT

T 162 B o] AAFe e 93 A A HeS yehick,  TFT 7|#ells, Alo]lE 2421(1601), Held
2Q1(1602), "A &3 34 A=(1621, 1622)0] FAH ).

A FAFE(1612)= mA &8 3A A(1621, 1622)°] 93 wlgk FAe WeS ek, Al
(1611)& AlolE #421(1601) 2 ©olE] 241(1602)0) 3 widF A9 W3S vrebditt.

O

A}
=

o

=]

dlol8 #41(1602) 9] oAM= 7k WEF(HolE weldl F2)oz wA &3 a4 d=(1622)& AT,
AClE 21R1(1601) 8] o= A= BEF(ACIE gield 2oz mA &3 st4 Hd=(1621)S AA3t,
g, olE HF dd FEOEAE shAh Tl SR 110 A=(1613)& A7dste], doly 24:1(1602)

AelE #Ql(1601) 9] WAMR-E dkallA] 1T0 A=(1623)S A&k, 110 A5(1623)0] A= wAshE 2t 45
Lolrh.  IT0 A=(1613)2 “5®i(backbone) o & P, 1 919 NA A= ACE 21(1601) <49
HA Fae] wide] o R Wi Wafo] AAETE. ofr|A, mA HWF(1621, 1622)9 AFFOZAE F 3
mm, AF(1621, 1622) Aleld] &89 F & oF 3m= Y},

Ak A5(1621, 1622)91X =, TFT 713 e A=3 gk 7|3 o] A= Atolo] ko] QI7bE wiel], A
VA7 AAAE e vAg AT A ek Had wegko g FHrh, o] FES & 17(a) ¥ (b E ol
3o} A i),

T 17(a)E 34 A= sjeo] AR (rough) A2 vebdid. ik 7]3(1701) 2 TFT 7]3(1703) Ajolol] <4
Z(1702)0] A=), ek 719 (1701) Aoll=, Ao ITO ¥ H=o] A=t TFT 71#(1703) Ao A
gy HEe "o, 971D oA =, A= HFe] yorma  HA HA o] HA ExrF AARKG
o) wheko 2 AAlx| = dedde] Azt oA Qlv] ulie] 4l §la, =i Fg whgkel] ARG
% 17(b)E TFT 7]13(1703) 2] A= dee] mM s A5 yepdr. 972D eAE, 59 H50] Fo

e, AA Al elal AAAADL s oA BAT REAN AR 5 g AEdszRE o]
AN A3 FA PFEAAAE SR FH G P oz A BA(1722)7h AART

_]LJ O_t.,

2 o

-

o] Y2lE & AAHH= o]&3 HozA, & 169 YelH wie} o], dlolE #191(1602)0] FH R A=
A AF(1622)0] EAEE BEOAE, blA AF(1622) L dHolE #}21(1602) 0= KE 9] A dEgFon
N Bz sp2 weko 7 AARA A7, mIAl A=(1622) 9] i gfAl W vlolE 241(1602) o &=

Elo] Aol og wigk A wako 1 AA 3] witel] A EAE basAl ARG, 3, AloE gl
(1601) 2 =28k WaFo 7 st wA A=5(1621)0] FA8HE FitolAE, wA d5(1621) 2 AlolE gl
(160 o2 HE 9 A Jgoz Ay Bxs A2 Wwgoz HAKIch  of7|A, mlAl d=(1621)2] wlgk
A W AolE #el(1601) o2 el 2] Al o wigk A Weko] UA S| wWEe] AA EA= b
Al AR

ole} ol AH FAo| mX = wjEF FAF k] wiEel, e s Fele 57
£ Axg et glg.

T 16S HU} AAEA AWt AolE 2121(1601) 3 dlol ]l 2ke1(1602) 02 SRl A e

A=o] AA=oe] 9lar, TFTol <& ®Al Hste] A7b=e] k. 1T0 A52 B Jgoz sfegdso i,
71 BlAkel ek dlolE] 24R1(1602) el Aw dlolE #1(1602)0] FA O R, AolE #491(1601) e A=

L
oy
U
ofrt
Lo
Am
-
=
-
BN
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AClE 2116010l T oz HAw o] ey, HALE glho Fok AstE st A5(1613)ed AAF ] 9
al, o] el e AF(1613)2> dlolE 24el(1602)3} Alo]E €kel(1601)9] wWAN-E dFste] At YA+ &
g FHeh o] YA && HY e AEEAE, 305 A 120% Ale]l2 AAdS W] dod v
B F AAgT. o7IA, &R AT 110 A=) FoRA=, 3m WA 5, £ 110 b= F2o Ho=
A=, 2m WA 5m= AR

L 189 o] &5 MY ATt oF 6029 A-E =AAT. AE GF(AClE gRl(1801) el A om Al%ta)
= e A=1821)9 Helzk AA el vk, o] A, AolE 2180 R FH| FHAE B
o frastA &8 5 A Hol vk

&= 19(a)~(c)ell 1T0 A=) dele) Ses vepdint.

T 19(a)E 7P vk Aol WAk Aol 110 WY & AdAsth, 99(1902)94E = &S
gog g Byl AAR I, 99(1903)o e T st wekoz o Byl AARE, F9(1901)°] 4
= T AA} 45% wWEko =2 ou;d B2171 AARR T,

TO19(b)oll A, Hak PAre] AT wEks 4% o2 AAXA st gt &% HE SwzRE A Bgko
2 Ages A g AT A weks, Adgo g RE 25 Wy o] wgow HAAAHT. F, WA
A A(1922) & AelE kel o) AFola, Fw A AF(1921)2 do] Wk thete] 4w o2 A}
A ootk mek WAk Fak d5(1923)S dlolE] #hel ZHbe] dIolw . S A H3(1921)¢] £ wWEkow
ete] 4% 0= AAMA k. AA 4 0 B2AME, 125 455744 WH3IA AT

oJol (19110 E=we] A} 45% WheFo g ohA Exyl AARNTE. &= 19(a)e] 9eI(1902 2 1903)¢] A

2

A AARE 90 TR ® 19(b)9] 99 (1912 H 1913)9] A Ao AALe] e 90ERTE FolAm g
99 (1911~1913) AlolollA A4 AL HAL &ubstA W sle o).

19(0)E A=) 848 o3& 7HeA & 499 #4845 YeERd. o714, o] 7k A=(1931, 1932)9] 7t
OEANE, 125 205 A2 A4, AF9 FHES &L 7teA 3 a8 Agdr. & 20)®
A A=Z(2001 2 2002)0] Has A-E vEpdc, A A=(2001) e N E2H2003)9F vlA A
(2002) kel oA ®2H(2004) AAE 180% thETh,  E 20(b)E WAl A=(2011 E 2012)9] @A o] 4
7beAl & ASE dERIT. vA] A5(2011) 2 A EAH2013) 9k WAl H=(2012) o] A 24}
(2014)= Aol ztol7F 180EHTE &r}.  HAA F2H(2013~2015)F= BAML @wksiAl W she .

E 21(2), (D)E BE §% 48 Cs B0 BoE 499 TS Ytk E 21t 44 BA 2A9
FUEolth Cs (2100 0 2HEE ACIE 22l(2102) F& wlolE 242l(2103)3 o] Pkl WA}
Aol otk o AT AFAom W Fes Aotk

FHF(2105)E = 8(b)e] FEF (81D e, 110 sha AFQ0D HEA. o714, = 16, = 18,
% 19(a)~ ()l VHERd Bk vhabAm, 0 e e we Ade GAAe] Aol ﬂ” AT (=
6, % 18, % 19(a)~()lAE HOlE] Bel i AolE vheh & FebAl sk Aol Fash

& 21(a)ellMs=, Bl @4el d=omA, shao] AubR(2101a), sHHE(2101b) ZHzel] Bld @] d5& &
o -2 =3

—

T 21(b)e E 21(a)9 A(2106)9 ddzoltt. o 7]g(211D)ddl+=, A 110 34 #A=(2121)¢] 4+
k. TFT 7]#(2112)00%, Cs #Ql(2134) ol HAuw(2132)& &3l #4%5(2133)0] FAHT. &%
(2133)3 1T0 8ta A=(2131)2 H&EH k. Cs 2821(2134)2 = 21(a)9] Cs #<1(2104)0l ddstar, &
£5(2133)2 & 21(a)9] 553(2105)0] dddrt. 471E viel o], Cs #hQl(2130) o258 A7]= 4AF A

A(134D)E A4z wiggel] &8d 5 3l

T3, & 220] el mbel o], 49 (2101a E 2101b) ol ZZ 1T0 34 A=(2101)0 W G998 A=
==

T 23(a)v st AF(230D)& 4, Y, A3k, $EkE A dF JERATh. TFT 7|8, kA "=
(2301) ell, AlolE 2491(2302), wlolE =F1(2303) H Cs F1(2304)°] A EY. kA& A=(2301)2 Cs 2
Q1(2304) ] Hask =(2305)< 23},

L 23(b)e= Cs #Ql(2304)& ASAo=

iie]

galt FAS JET. sa 433N, de W 9o
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(2311a, 2311b)o] Zt &}A ZgHbE shabio] Hzt2 FAdHo k. 99(2311a ¢ 2311b)2 344 2=(2312)
of M=o At

& 21(a)olA, Cs #kR1(2104)& HAA TFTR=HE ] deke dLstr] 9 + | AR o] g, o]7]A],
IT0 9 d5(2101)2 Cs 2FR1(2104) Aol = Cs =kQ1(2104) 1= 417438kl AAgPrt. olo wah, Bz &

[¢]

S AdF.

T 24 A7) AA AES e AT /43 Alolo] 7€ FAS vEldTE. AA 19 (2403)S A /49H(2402
2 2404) Arololl 71931, wE 1 k=S WFIH(2401 D 2405) Alolol 7Lv). WHFT(2401)Y FFEF(2411)
& =de] 3 W] diste] 45% ofStub vk N /43(2402) 9 FFH(2412)> =W 9 el diste] 90
= o5t gl i3

b N/4FH(2404) 9] F5(2414)2 =W 3 WE A wWolty. HFH(2405)9 F55
(2415)2 =Wo] 43 wake] tiste] 135% of3Tuh Qi AFIH(2401, 2405)2 ZH2F FF(2411, 2415)9
FAAES S A/43(2402, 2404)2 A WP Y WG Atol WS A EFE¥eT A wd
(2403)& 382l N /4F(2402, 2404) Atololl 7o 2H 3| =7} Ao,

g FAdolw, AukEol kA ] 9(2311a)9] T} FF
1!

£ = 25(b), (c)ell e}
At oze 944 B
249 LhER vhsl 2o,

G e Bhao] TR oA, Bhe FAE QAU

T 25(a)E E 23(b)9F o
Witk = 25(h)E A/4%o)
7V HERe] B 54 &

Kol

/43H(2402, 2404)S 83 A

2 AAFE w2, & 169 YERA uRep ol <38 3o sla AFow, A
1A, [

o =
ehels &Fsto] Al lar, dolE #4:1(1602)

7] Wiake] o] AlolE #91(1601) el At 7] ]
el 7] dlolE Bele atel AgE R gk

= 21()e] vhehdl vhsh gol, Cs Sl(RE §F FHE AF BN Hael T H9 Yoz
AU, S WG nx 8% B4 AT A0S AR A ez RoHe d4ER, nx 8%
4G AT S2104) DHAAE A7) nE §F FAS AT Ge) RS ) wx §F FHE AT

w3k, = 160] UERA vlel o], sa ATFe shae] For] Huw aow el warow WH(1613)0] HA
Ho] 93, AlOE 2e1(1601)S e WA Ware]l WH(1621) HlolE #491(1602)& sl WA Wake] A
Sl AAsE ATRA62)E A7 S0 GA9 AT(613) 02 e Aoz Agskel 149 B el
Hr},

= 21(a)ell yepd vl o], Bha 52 ke Wike] BE &% 48 AT 2HA2104) el = AT

HE 8% A48 AT 2Rle Fopo] AFET. 2 sk A5E Hx 89 A48 AT HRIe1h)E Fehe

A G A5 dlely 2Rl(2103)& Fehe Bl G A5S ddske vAe] 2 d3e] A5, AolE g

Q1(2102)& b= B FF A=t dlolel 211(2103)S sk B Fd A5S dZske vare 2 349

A5z

7 YAk 2 o) d=e] o) o F= s 30 o] 1505 ofahrh H}%X‘fs}t‘r 3, % 19(b)ol e
"

A owke}l Pol, A AFL ACE el = 2k dae] A(1922)9 Al wWako A
dlol kel Wl A= 7] 3 | A17gstar, dlo]E E‘r° 15 gsto] A1gstal
A gAake] d=1(1923)9 Al weko 2, AolE gl FwWel A= A7) AlClE #de st HAMA Al
sta ok, E3IH, = 19(c)el YERA mpel o],

=& 7EA Ho 9

T 21(a)ol YERH wpe) o] shA WSS B P48 A= #A(2104)S AHA " EAX~E] =
1oz E ] M-S Hestr] flsiA A A=e], BE &% 48 A5 #1(2104) FellA
7] RE &% 348 AT glel AAESF vds WFo R gt ).

o > o
X oo r

kel

wek, 5 240 YERH vle} o], shge] AwelE 1/4 dd¥(2402, 2404) A HJI(AAHZS 7S
713)(2403) Akelell 719] <dtt.

rob

el

og AT st gol, ¥ ANFHS olgFoA, e HAZ AW F i BAll, Aoktel He o4



<102>

<103>

<104>

<105>

<106>

<107>

<108>

<109>

<110>

<111>

<112>

<113>

<114>

SES351 10-0864021

(Al 3 AAFH)

WA A A AH 9 A7 54& 2ok /fdsr] AsiA, & 260 vt 2E 0] ArEo] ik, AA
Z(2605)2 sl WUl AAE zZte A FE(2604, 2606) 0.2 7YY, EIE, O YSHo] 39
F(A)Y 974 52603, 2607)o2 7197ek. g, 1 5o el HFAH(2602, 2608)F2 7).
g, 2 F5o] e HeF(2601, 2609) 0.2 7. W#R(2602)8] F5(2612)F HFAH2608) 9] &
F5(2618)2> 90% o3t vk, A FE(2604)9] F5(2614) % 974 E5(2606)2] F5(2616)2> 90%
ot itk WAFA(2602) 9] FF5(2612) % A E(2604)9] FF(2614)2> 0% o3 Utk AlA &
Qo RN, TETEE 10 ol Hele AAF AR A BE WA £80% ool AdEo] gk, 1

du, f=E FANE = 8l

(o
rﬁz

, AEE AT Hg VEEA, & 27 UERd kel e AHFIS o] 83k ze] AltE 9l
%Zé Wd(2706)2 2ue] 7] Apolo AAHZLE 7] Ao, B E]O}*ﬂeeﬁii(TAC)@?OS, 2707) 2
QAT wd, 2 o] 4o A/4 BE(2704, 2708) 0% 7YYy, wF I o] 3] TAC(2703,
2709)2 71917, TS, 1 FFo] g ZEiuld 43 (PVA) HEFS (2702, 2710022 7RIk, S
1 ko] el TAC(2701, 2711) & 7197},

AYFQN02) 9 FF5(2722)2 £ 59 WFol tiste] 90% o} ek, A/4 BEQT0HE] FE(2720)
& wwle] 53 el diste] 45 o3t ATk, WMPF(QTI0)] FEFFQEOE =R 57 WP FAT

=

o] FAd 95H, I xE 28 X 58 el T, T 260 UEM FAHoZ AAFE A7 EAS I8 =
Ak, Ast #F9o ZEHAE 100149 HWHE £30% YA, AHAF 455 WEAE £50%0] WFEE 1
AtH.

2 o] AAgEEE = 26 9 = 279 Tl EAS AN FAE Ze Aot

T 28(a)E B AANFHE F 7P dee dg S vERd Folth. A (F)/23(2802) e HIPS
(2801, 2803)°.2 7194 v, HFZ(2801)9 F4F(2811)2> =9 3 Wy s Wakolry, A/2%
(2802)9] #F(2812)% =We] &3 Wakm Fdsh whako|ty. HWFF(2803)9 F45(2813)2 =W # w
ol thdte] 90% oSt} k. A/2%(2802)L JAFE AA THES 0% IAA HA #WHe] Fog Wk}

o] ESAREG.

A5 (2801, 2803)& PVA HFZ=S vehfar, o
(TAC) FEo] A= o] A, o] TAC ZE°]

1/2 3pga(2802)0] AX|H o] gL, o] 1/2 3%
nz) Xdi= 0°]t}. 9714, nx, ny, nze 2} ¥gk9 é%éi%%olui, d& FA°]
F5(2812)& 23ske WFS(2801, 2803)8] H+5(2811, 2813) BH3d H&= G4 5}}. 1 73%4 T e
RS & 28(b)oll YERaL AR, BE W9 AAA A Fo] A gl AE &

94 g AAle Pl AdHow of A FUsA HES Pk F, o FAo
Fol AFAAW, 15 N2 AASC] HAHOR ol AE gt A% @A N, 1 A3t K 28(a)9 A
Moz U HEZ ARG,

T 29(a)v el 1/4 3¢ FE(2901, 2902)S 1 FF(2011, 2912)¢] Austes: AFe A5 e
1/4 9474 B5(2901, 2902)> 1/2 3bg9h(2802) 7 HF3(2803) Atolel]l Aidrt. o71A, 1/4 3h&3(2901,
2902)9] FF(2911, 2912)¢] WS HFF(2801, 2803)9 F4F(2811, 2813)7 4559 ZtEE o|FLx A7
k. 1/4 (2901, 2902)9] mpo]lze] $IAAtE 0o AAFUTH  1/4 FHFT(2901, 2902) AH AG
WA A\ Apelo] Wgks it o] Ao A Fo] RS & 29(b)ol VERAL AR, RE el A

AA A gol Ul A AL & 9

oft

n

&= 30(a)ell=, 4 wiEd & e QAT 0D, HEwl FA7 o et vfojy o] 94t

((nx4ny)/2-nz) xXd < 0

A,

(300Dl F2Ag WeFozvt Zejxo] 9

[o5

= v FE0002)s Asdr. A vEe A-HF(3001) 2 A%
% 3

3 g AR o]y
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S Za ok, Aq7)A, 7] ﬁﬂ(sooz)sq alo] ] 2~ YAakatel AAZ(3001)Y Ze]2~9 YRS HUSHA
AAsle] dA3s] Fetgdor MZ AASNLEE Yk, Ane n//-nLolW, n//v AqF B o] ke =4
Eola, n1& NY EA] do] wiEko EHo}Oﬁ T2 wrgke] = E o),
3001) 2 FHE(3002)9] HZ=L shol A/4%H(2901, 2902) Arele] AeJHETi.  WE(3002)¢ AnxXdE
3001)9] A Aok, FE(3002)¢ Ane nx-nzo|th.

= 28(a)9 7S A
Aol vjg- 2 Fo
S AAEEEH #EE)

= Aarskal 9l AbE

;oW WRESY Holk ARA YFe] W35 (2801, 2803)omFHE| Fo f

olfrol ARk, 1 Zge dlste] MAwWety. IR~ o] HPS (2801, 280

S wEsh. HFZ(2801, 2803)9] (2811, 2813)2 AHWdA 2 A9

2 A, & 28(a) a WA e, HFF(2801, 2803)°] F5(2811, 281
T
A

ol

o 2 o
o 0, —{o
g rlr

il
ir o

o
T
o jrﬁ

flo

=

(e}

L o
3)2 3] a‘ﬁﬂi %] M)A ekt olo] wha) & 28(a)e] bEelA B AgolE, HABRF
(2801, 2803)9] F5(2811, 2813)> A uwsti YAl Frh. oA, oE EW 2719 ALE& AWA|A FiL
ol RS bt B WA HFASH Z & 5 vk, o]y b WA E YR Fo] Y
FE FAAIA FEE &= Aol & 28(a)] 1/2 3Fu(2802)9] A-golth. a
st Aol A BEs -0 WA (2801, 2803)2] FFFH(2811, 2813)¢] 7w
o] 4 WEF, 1/2 9A(2802) 9] F5(2812)2 4 WEkelth.  of7]A b
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0
—r
Al
R
py

N/4TH4031) 9] EH(4032)0] BT W] A FAbshs B(053)e AurHoR FAL Wk, o] W
olA, A AzblAe] ZAE oA AAF A Hn, F2 Aole AA HAY Ao}l

o o) W, A AzelAe] BEdel BEEA Hel, FMoz FAE Hrh o] AYL
Aol ol g@e.

% 41(2)) AAF 41009 taH Teleh, oe] A/age
omA AReL, IR A/28 2E Aoz A%, 1o %
Agshe, Ao gae] AN FAW Ao T 4 Atk F, E 380, ()9l Aol AT,

i/ 3~
ol
S

o
oF
ot
tlo
12
o

PUM=
)
lo
=
ot
o
ol
!
o,
s
o
oft

T 41(a), (e AAZAFDS TTI)(4104), AN/43(4103), Fo|2HZF(4102), WE}olE(4101)Y A

TS Yea, 7247} A /43(4103) 9] 333(4111, 4151) 7 AAZo] oA Hlo] BFE(4112, 4152)S A= ¢
A A ARG, = 41(a)E = 399 A e S ERE #FI HES, = 41(bh)E U] w1 23y
AzRY A A5 YRl o,

41(a)ell disliA 4 sidser. AW BEA41833)E F(4131)0] A /43H(4103) ¥ HAHF(4104) S F3HA
ZAFEE F(4132)& W, AA BEA(4143)E F(4141)0] A /43(4103) H AAZF(4104)S Eoto] FALE
B(4142) S Wk U 2H Y5 (4102)0] RS A/4F(4103) S BHEHE F(4142)2 F= Hol7l HolX
= ado o) FAS wr). o] AL & 40(a)e] el JEIh. thael, o] F(4142)2 NFF(4104) S
BHEA, Aol AHAH] E@Edo]l Fopx|r7] wiie], HAME wWrl. o] #A4E & 38(b)9 dAel
@P%é&\:} woﬂ o3, A/4¥(4103)°] YIS HW)F AFF(4104)9] FF (e H)o] A= o] A

ol

N

E 41(b)¥E = 41(2)¢ 90& v HH2HE #AFe AE vEhia vk, AW #E2H(4163)F F(4161)¢]
A/4%(4103) 2 NAZ=(4104)S Edto] A4S F(4162)S W=tk AAF BFAH(4173)E F(4171)0] A /4%
(4103) 9 NAGZF(4104)S T3t EAMgE F(4172)S W=, 2 5(4102)° A3 N /43 (4103) S
Eabals F(4172)8 A /4%(4103)8] AAF 0l BFHo] Zolx]7] S W, o] 42 &= 40(h)<9
Aol et g, o] F(4172)2 AAHZT(4104)S FHEA|R, FZ Aoyt Aoz Al <o) A
= "ok o] FAS = 38(h)9 FAdel AdEEith. o4l oa, A/4%(4103)9] FIF(FAE wHI NBF
(4104) ] FF(HAE H)o] d=o] o] Ao fle BAIZF AdHT.

T
i
o
[>
£
JE

o

oje} o], AAF(4104)°] M3} N/47(4103)8] HAjo] FagomM Fod HAVF AAE= Aont.

% 370 AR 2w WS Ak wef Wi FEjoltt. AlClE #hR1(3701), dlolH #hQl(3702) 0% =¥
= ARG b shhels W7 A A, A waks Ak F97F el A

oiEksta vk Agh Q7bel mE A RAke] AAb o mAMn, Aelile] wigut groRe] AL B v
g ZHPER AT, A AR AA WA RA =, AlClE ERIGT0D e AR Y

Fo g 3k, AolE el(3701) oA Holr, & ¥l AAYH A Xt AAXES 43,

% 390 o] TFT-LCDol w3k wiak ak(3711, 3712), HAFHe] F4H(3901, 3902), A/4 e 3=
(3903)9] Wake YeldT. &= 41(a), (b)olA, A/4 IAkE(4103) L 2A4F Z7IHUCIES AAls d5&
Ab28lch,  550mmell A9 BEFAe) zroZAE 137.5mm+10nme] W= ARG, Zy AE|E AAHZ(4102)°
2AE, 7® BEo2A TAC TES o)&dtt. ZHxHY A AAZA, 7MAFS dAEHE HYE 1T
shal, w3 Heojd 9ddS ﬁﬂfs}E% AR, ol weh, ZTEHY NS5 (4102) 02 HE ] vl Zge

ANAAE 2 Ak gl 542 298 5 Atk o TalxHEFU029 MEY FHoRAE, 3
BERS A8 olgA. o TeliNY AAZE029 BY WO, o AAH EEGT, A2
Foll viste] AeolA A=AA, AehAAT

T 39 HUEE Yehdla JdXNE, E 41(a), (b)E o] &sle] ©H FAS Adwsit,  Wgo]E(4101) A=
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AlolE oA FE ALgEtt. o] Wglo|E(4101)EHE HolA], Z#|~HE AAH=(4102), A/43(4103), Zz+)
0] A (4105), AA W (4106), oldelo]#(4107)] oz HZ=Fr), BAHZo] AnxXdRAE, 200nm WA 400
me] M2 A,

N/49H(4103) 7 A 7]19H(4104) Abelddl FAkerES AAehE o] fFadct. 1 P84S = 420 YERd
ZY2EBE(4201) Aoll, A/43(4202) 2 AFSE(4203)S AHFITE. o] AEF(4203)02AME, A/4%
(4202)2} HFHE Hzsts FAzZAd 2tdt B2 EFggeozy Adyct. i, I AdHoBZAE, 3§
Z Zk(Haze value) 2.4 40 o]Ae] AL %

% 430 AAE B AANFHE A8 we] Az 54 B Z4
g_oﬂ/qy 2E de 15% 7FAo =7 3 xAe 2L

U= = .
(4303)2 =4, 49l (4304)2 AHAMS YehfaL, o5 T o]
g =

Thg vebdth. AuozRE HAZ 70
Z1 A}

49 (4302)2 A, 99

iéﬂ(%ﬂﬁ)Oi UrEM :LEHE»E e Eeta b S AMEEHA ek, et 28 wieke] o
ojml, Aol Ay %%01 Hojxig, Awgox yed gz E 41(a),

%, AR glge® wooltt. AAEoR YEhd a#Ee E 429
et 2taE S Ho3 4= T S RUtE 27DS 283 A9 ddoeln, o A7} WAk Z

/\
W
=
(e}
Do
N
He
\
.4>
e

~~
W
=
(e}
w
v

o2 Ak FIVeAl 44 wgke] Ao tialA JEPAANE, A7|A 3 wjgke] tjaZgold 483t A
ANEHE Adgsitt. = 44(a), (b)o] IPS(in-plane switching mode)d NA T]AZHolo| H&d #HL9 o=
YERdAY

T 44(a)e IPSE AA fxEdely dulZo|tt.  dig 7]3(4401) 2 TFT 713H(4403) Alololl <7 F(4402)¢]
AR, TFT 7]19H(4403) e, &8 A=(4412)7 =89l d=(4411)0] HAvH(4413)S F3te] P = o] S},
ﬂ%% 7124400l =, H=o] AAHA eFerh, =l A=441De dekS AUbskd, =d9l A=(4411)7

T ASF(HA A9 Alelol AAZE AR

E 4b)E = 449 93 ﬂ*ieﬂom TFT 71 (4403)¢] W Eo|th.  TFT 7]@ell=, Alo|E 2hel(4421),
dlole] 2hel(4422), =dll A=5(4423), 3F A5(4424)0] FAFEh. A} Tkl s AA BAH(4432) =
=]l A (4423)0] AFstar gl Wl ﬂ%*s}o% Faom 15%we] el wigstal otk o] A Felvt
o N EAH4432)9] W el wete] FUAL ol AFde] F4

Al AT Aske] Q7o whE oA wAh(4431) 9] Wi =Rl 8
EoddD)elA=, WA AL Ao -8 e® 60k Wl wiEgstal g B} A7, o A
(443D)9] sl gelek Ao FASA, Ee EEpetol A9 F5(4442)3 458 0] ARE ol elel A/4%
o F54443)= AA AT, cldeelA o] F45444D) 2 FEtetolA o] 5 (4442) 9 A8t

S7|A, IPSEI} e tlaZyolo A, WAl FAjlAe] oid Bxie] wigk Wk kHstA 54T 5 gl
| A5, 44 BEA7E gRste], wFeln Qdoka AzkEs gl
sws, wak /40 FeltolAe] F5Fo] 4559 Ang o

AAFH] G2, % 41(a), (DelA, Wetel (10D $& FHATh. FasdY 9S(4102) 2 1/4
SHRH4103) & Mol E(4101) 2 A S1E(4104) Abolel 71Tk, AR AU (41049 A BAke] wig
G} 1/4 9g(4103)9] o] st gleh,

% 390 utERd mpel ro] 4 e N EApe] widko]l HSh Flvh AdH
o oall Mz 180% T2 2 W(3711, 3712)2 HE|Ho] A} %
X]-‘—"v BHL:— *—é—“:]'

T 42004, 1/4 3F3(4202)3 A4 A (4104) (% 41(a), (b)) Ateloll AFek3=(4203)¢] =T, Agk=
(4203)& o]z Fkol 40 o]ito|t}.

[‘

P

OH

%—(%wovm F4E)(442)S 745
Z ==

rhz o
ﬂ

™
41
5
ok
2
A
1o
Q: ]
N
2
lo,
S
—
ol
o
fru
o
~
>,

S 44(a), O)O1M, 44 SEe o FAU43D 9] Hlgo) =
314 ge] BFHGU43)0] SRS, EH, A4 AGe AF 2ol wlge]
wigelm), 7L wlek W 1/4 ] HHol FAGlE Eoh A4 WEe wA

=
olg AT st gol, ¥ ANFES o|§FoA, e HAS AW F i BAll, Aoktel He o4

g whgeln], 11 g 3P
gre] ol gejol 4] 47
®Es} Ips o,
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txasdols AdE & AT

(A 6 A E)

%= 45(a), (D)= WA Waje] o side] A5 FxdE etk = 45(a)= 4 =], k& 45(b)= 2 =l
o] 45 dErdn. WA @Ae] i siE 3ge] Vo] Aok FE gwle], =7], e, Ee AT
(4510, 4540)° A S8 9 of= A, T 159 2o ojFoA = =gl Al ks sk 9
O melu e FAE oSzt HivbE AAE ofgste], sk W7E Alel=, N wA7E vlte] djst
of Ael Al st Ak 7F Aol 1= ol

o ¥
R

o
o=, B (4501, 4502) (5= (4531,

Z} gk ol A Hare] Ek = N FHdo &
4532))0] M= Hustes gl Wy AxrF wfA
A7} 6pm(2FQl/ 2ol ¢ 3um/3m) =] WA &3 HA5(4510, 4540)9] AS-, A A7 Al A A

7} 83 JY§ g w A E gJdo] k.

webA, = 45(a)el] JERA wlel o], 9 RA(4521~4524)7F 4709 Mo R AAAEE &3 HAF(4510)
AT Ao, 4 =rl(4511~4514) 9] wjgo] ATk, 3, = 45(b)ell vEbd Hkeh o], A A}
(4551, 4552)7} 27HQ Igor AMNARE S8 5454005 FAT Ao, 2 =rl(4541, 4542)9] wigF
o] Addrt.

<

cheel, g BAbel A Wgw AY Adel F4E wge] B oA, £ 46(a)~ (0] ols) AP,
% 46a)0] UhEhl ks gol, Aol el woli, g BA4602)% YlWHel tistel 523 wsin
gtk = 46(a)l, o We] o A0S Bl B Al FEHU601, 4603)] PAF Lrehuich,
% WY 242 B g A4 BAU)S BB 9L WA GaA 44 YE Fueti, TE% @
Y 2 s AeEe], 5 A Aojxit,

% 46(b), (c)oll YERd mpe} o] AHte] 2 wols, wlojusg FHE oS 2t A Exle 7|ad
o] tiate] AAAAL, FR3] F ALS U3 wols AA B21(4612, 4622)% 7]ddA thsle] AL HastA
k. HH9 3 E/\]‘:é Ads7] s E, A A A E BFS S5 Wl gigte] Alks W
=t

ZH(4612)7F T42(4613)T He wE= HAustsE wEgon AHAAW ALE
s} gol, A% WY 2AE FAA Fe 4H EA612)9 HFEe]
oA, 3 FAE A4S 5 el
HA 9o 3 BAE 7] YA, & 46(c)ol VERA upel o], A R2(4622) 9
Jokat gtk o] A%, IFH WG L= JJrffL 2 %

K= Hm

o
Utk o] A%, gl exd
Fo WA 24 o4 UE Bdeln, GE% AF 23l o8 A

F_u oﬁ
{ —1—‘
ok

ot

)

o}

webd, = 46()o LR Hhsh o], WVA WAlel g shdelA, gk Q)
AR 4 9 E5E UL, 4632)0] lstel 45EE ol el B,

18k WolA Agh ez Aol ol —Erx}ﬂ AL gl AR the Ge EAA WA B 44 g
%

oA, A Eake] AAA = wWEko]l = 46(d)el YERHE 4 Rl o] wigkAsit. Yy, AARE =
46(d)oll YERH 4 whgkole]o] wheko 7 7§ AR = A BaprE EA S

T 479 YERH 4 T=0(4711~4714) 2] A (4710)S Zh= MVA W2le] oA sidS o2 So] Ay,
o | Aol F4F(4701, 4702)0 diste] 455F o|FEE FAE wAG &8 AF(4710)90 o, A &+
AH4721~4724) = Zh7F o2 409 WelE AARIY. gy, ZF g9e] ARG AAe GddlE, A &
2H(4725~4728)F F4E(4701, 4702)°0 diste] Ha T+ Fushe WEgo Rz HAATIA &S 5 gl

o BAF(4725~4728)7F FFFH(4701, 4702)°] thate] W = Ausks WEFow AAR GoelM=, F
Tk etk wEbA, = 47e] ekl A5 o] A, 3 BACIA A e e doo] Avla
FaES Asazls & 2ol dnh

w ool AAFE M=, WA o] A sidelA, AR Az FriHo A e =l Al e
o], WG aAke] F4FHo dlate] 4555 o] WY 11 olel WS XPsESF St}
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BAZE B el FoFel thate] 455 ol9le] AR

e g
AN A%, 1 99e Be FRAA 9] dEel, e AA7lE 290w gt o] EAHL @)
A7) A% ool el olstel Hg
AL FRE, 4G AR Tl AlDAS A Aok solAAE AAFORM, A A7t Al 4P #
A W% ROERE UER JRo MEANA ZARTG. oRe, YWHOR W mEdy B
g wgel oy Wyt FAW elE olgshe olvh. mebd, 4g BAe MEPZLS 0% F2 o]
st

Z, g sjdel A AL d, AoldAle] WY NAS pE B W, d/p=1/42) Ro] WgAsaL, Holw 1/8<
d/p=3/8% FF AN T},

A 2 e, = 489 yEhd wRe} o] A #1d(4803)9] FFol el 1/4 =FH(4802, 4804)&
v A8k, 1 kSl @8e] |3 2x(4801, 4805)F wWIAETE. 1/4 ubgEH(4802, 4804)9] 14 AAEH
(4812, 4814)¥} B0l UAHsH= HF A2x(4801, 48059 F4-5(4811, 4815)¢] Z+7; 455 ol&Ett. 1/4 3}
(4802, 4804)2] Y A AF(4812, 4814)0] M2 Zuskar, HF AxF(4801, 4805)2 &F(4811, 4815)
o] N2 Aust=s x| g},

AG 25 T FE A WP R Ha, thA] 1/4 AFRS FHFgoEN o AFoz el o uwf, F
IF AR N A FAF Befel o OW @ar, N Ale] Xl ojsMnt 2.

% 49(a)~(0)o] Tz A =69l FA FRIT0 4 Ao Aele) o2 Uiy, = 49(a)dl v
Ehl whe} o], mElel Al FEQ) S AF(U0DES o A Warew WAFeRN, 94 B A4}
9E U 0% ulX) 36080 A %A o WekAld 4 Qe

o1 FUSA, = a0l e vl e, A RAS A B SR A A L g

A3t
(4902) sHE, = 49(c)ol e uRe} o], A Ao A H=(4903) i
T 49(a)~(c)Y & A=(4901~4903)C Z+zF 49 149 34 dFo)

rlo Fﬁ _I
oﬂi

K OIH

W@ vhsh o], vAG N2 FoIHow AP Eelel Al Fuel Y] WY AAe] FrZol vlstol
5EE olFE WP 1 ol99 WHEL TFHES s, sholdAl H/h wE 1/4 hFuI 2FAYORA,

Aok B SRS S0 AL 5 vk

T AAEHE B A es dygdit. A sids S e V1w o IF T s 24 o
o Hdel AWl H=o] dAH An. wEF VIE e s d=o] FAdH du. A A5, =
49(a)oll vrEbdl mpeh gho] ARA @AF sjE o] wAlgE &3 Ad=(4901) o= o] Fojxin}.  ERE, Y] flel=
de 2, AlolE wx 2ol "ol w2 #el, TFT &b Fo] B d4d5e] vt

O

3% el A e Gaun. ¢ AR el
T A vtz FHE o
=

o
Soll FrFol A& Austes Hg A48 WA,

e e AEdn. 94 dds FAske e Ul 2o @F V1 ol mA 99 drel du A
ol Aol k. gEF R fedls A Aol FAH] Aok st AS2, & 49(a)el e npket
Zol, WA A dEe) wAg &3 AS(4901) o2 o] Folitt.  HEF, V| el A dH, AOE
2 2]l oy W& gl TFT &) o] B Ao vt

G 71 Sl A s ARG, & 78S AvolME Fekel ARATIAL, mlelyse] S oS
zbs dvky A4S Sk, A e Az

N o] FFel FFFHol AR Austes A S wWiAGY. A dda G5 d1F 2A Aloldl 1/4
SRS 154 wAetar, 1/4 spgate] 91 AdFH ARk WF A0 FEF0] 465E olFH, 1/4 3
el 91 AdFol M2 Aasties wjA| 3t

= AAGE oshi, &= 48] uiebdl wheh o], A sd(4803)= el 71Nk Aol el FiE e 9l
o 3] W AxH(4801, 4805)%, FFFOl AR AuEEE A 39 (4803)9] FZo] wpA @t AA
H(4803)& Tk el 71 wA Aol &% Frlol= =l fAl el AAEn. =]l Al
S 57], o858, Ex dsel AAF &3(E 47) T ok s, He 259 23 F714 dAde 2
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shan, 9g shd ule] o BAel wge A,

% 479 YERd wle} o], w9l gRA] Grhel] o) dF A WAF(4721~4728)<] wiek wWreko] H

(4701, 4702)°] tjste] 455 & o] F+= 479 W} 1 o]jo] Wakg et A Hde, dg

o=, A EAE 7)ol gigte] digf Ao wigela lom, A AVt Al

N BEA7F AAR S wEko] 7 34 YolA B4 WEgke g FHEg jfA|Eu.
<]

5= 49(a) ~(c)oll vebdl mpel o], oy sfjd e
2|

L=
= R b L
Aatehs gos TP, 0% A 36050 AA A&Hoz Mstels o4& TEE &

[e]
ghahar, S = k. & 49(a)dl
Ae, Tuel A Feto] WARY Aoz wixd J9S e, I =Wl A S Fo] WA A
e FAozRE =07 7o w} YojHh. E 49(c)dAE, T A Frke] BAY oz u)
oJ
-

g side A Qi Fol FreldAZE b Ak A side] A HE d, JheldAS] WA AAE p
2 A& W, 1/8<d/p=3/8°] FFHH}.

% 489 UER ule} 7ol 8o 1/4 SHARH(4802, 4804)2, d4o] W 4xF(4801, 4805) AlololA] NA =
d(4803)& Abolol 7195 A"t 389 1/4 37434802, 4804)9] 4 A|AFH 289 ARG E
o] MY 2AH4801, 4805)2 F4Fo] 47t 455 E o] Fa, dFe] 1/4 vFT(4802, 4804)2] 1 A AZo] A
2 Aug},

[e2

dEd akel o], ¥ AX e ot FAlokd R uF e A 74 AAE A-sh= Ao] Jheaxiv.

o

(A 7 AT E)
WAZ w3k Aol Zlzel= olste] AL & 5 AUt
(D &7 == &80 93w Ao

% 50(a) 2 (b= =71o o s Als vepdth. gl 7]9H(5001) B TFT 7]1¥H(5003) ] Alelel] AT
(5002)°] A€t} e 700D E B AS(5012) 2 E7](5011)7F AAEk. TFT 7]13(5003) 9l &=
T A5(5016) ¥ E7](5015)7F AAEY. &= 50(a)ol vERA wmEe} o], AF FAvkel A$-, £7](5011,
5015) <ol HA FA(5013)= E71(5011, 5015)9] /el wal AARETE.  E=7](5011, 5015)2HF-E Holzl
NG #2H(5014)= 52 wigkettt.  ® 50(b)oll WrERH wpel o]zt <17kl A9, HA(5021)F E7](5011,
5015)2] Aol uwhEl AT AH BxH(5022)0l = AA(5021) tiske] 7 wEekow w7 Al FHi=
go] zZhg-3lth,  ol9} o], E7|(5011, 5015)°l 2] AA WAbo] wjEFS Aoje 4= Q.

T 50(c) B (e A= &30l 23t wisk AlojE vepdny.  digF 713(5031) 2 TFT 7]13(5033)2] Afe]e
A5 (5032)0] AAlct. o 75030l FH HAF(5041)¢] AXHrh. TFT 7]3(5033)dl& £RE 2%
T AF(5042)0] ARk, & 50(c)ol vER upe} o], FHA; FA7FY Ag, HA EAH(5043)E 7]
oiete] =2 st = 50(d)el yERd vk} Zol, A A7E A9, T AF(5042)9 &8 ofg AL
Z,:
.%

ol
ol
]_\_,

Fu

%, %
AA(5051)7F gLk, oA BA(5052)0l= AA5051)e] skl 1 wakoz WAzl nA SR dol %
gath ol o], &3 WA AF(5042)el olal AR LAl W

el ool FAe = 50(b)sh BASH] Wi, mAE e,

Aolg & vk, md, 57 W 7 2

(2) HZ Z7] 9 BZ &3 93 gk Ao

T 5l(a)e B2 E7]d 93 g Aels vepdu.  sla AF(5101)2 TFT 7)ol M=o, E7](5102)&
ek 7)ol AXHTh, m3, B2 £7](5103)7F st A5(5101)9] oA F-ol tl-gste] wigk 7)o AA T}
A BzH(5104)E, E71(5102) 2 B2 E7](5103)9] AlololMx Aol wiek wEkS FHAL S
£71(5103)7F §led, = 51(b)ol YeERA nle} o], E7](5102) <&l Aoj® AA(5122)2] wlgy 4 A=
(5101) 9] o= F-2 AA o8] Ao® AA(5121)2] wjgke] AalA Hr}.

= 5l(0)E BxE &9 93 mg AoE yepdo.  3kAh AF(5113)0+= &£8(5111)0] AXdy. =3, B
Z £3(5112)0] 34 HAF(5113)9 oA ZHbo]l X", 3ta AF(5113)9] oA F-d o3t mjeky} &3
(5111)0l of gt gk A3e wAsta, N4 2o mig WS JAAZ 5 .

(3) mAl HE(E7], 3Dl o7 widk Ao
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Ho, ag Bx1(5223)= E71(5214)° o8 widk AlojHET. A AF(5213)d = 52(a)2 A &3S HA
b, A BxH(5221) 2 AA ERF(5223) Alole] AA H-A(5222)% Wi Ao 4= 9l

(4) A=A gdol oJgt ik Ao
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(5301, 5302)& Wk 7o Ak, E7](5301, 5302)°] 28] 4702 o] A H L, 4 go] A Kz}
(5311~5314) & A= t& WEo= wgAd 4 U},

71 (1) WA ()Y gk Aofddls 27 EAo] o], §xo] wa} 73t ALgste A I 1R Ay A=
U, o9& E9, (Dol g3t Aoolxe 7] 2 —%Fﬁ% g4 wixE 2ot o, = oM E Ak HAS
(1404)2] AZF $] L AF o} FTUF- o] i o|#|e }i S £%o] o5 #ol P%Oi He A7

Ak, Fa oA= &Y Srkelr] witel €% 9 % obe) I F-olM= &8l A7t skl M=
&S 7 Ak Bk syl &9 Erijle] @Astar, 01 1ol olsl F=7F A8k et

(D) WA (4) 59 1579 Alojwroz st dojo] S st Alojst= AL ofdn. 53], o] A
©oa) A= (FIE ), b) ™S, o) aF FHIE P A5 Tl U ZA7F o

(1) WA (D)9 Ao & ZH d502 AMLss ZARUE 349 24 Q49 Fgd Ao Fus 533
o2 2PN Fo] a7t ¥ A,

T 54 Al 1 TS YERITE dolE #1(5401) H AlClE 241(5402)0] W$3te] st d o] Axdr).
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o] AL At EE (1) WAQ 7[Eo= =& E7](5411, 5417)% P iz, HAA L (1) U
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O
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THARGE O AFHoR (3)9] /%S ol s, MA LI(SHINS i I sha T T P9l
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Z vAl A5 £3(5613)0] Ak, g el = E7](6611)7F AXEHTE., A 3 FAAE A 2 FA
PR R =Rl 7E 47091 g eld. ZIEAeRE Al 2 A de FAsid, E71(5611)F TAFE((2) ¢
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