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129 (2) WA (), A2 Fuelsl g EA FANMe] §F AT T4 % 4P WP 49

9 molt,
139 (a) WA ()%, 24 @E) 29 94 ;A ZA (1000149 A4 vgke dHalr] 98 mrolr,

}ﬂ

bt

= 149 (a)=, ¥ 29 A FH 39 A FA ZAA(100) o2 1F k= 2709 314 (50)9] &F A=
(45)9] F4e =Ag HHiol, = 149 (b, 2709 34(50)o1A ¢ 4 A=(60)3 &% HA=(45)9
= b

A BAE =AIR i Eo|t),

U

%159 () 2 (D&, A P 39 9R ®A ZAA006NA ) el W AYss] 98 mel,

T 18 A FA ZA(100)9] TS BEAASE EAG AA RO & 2= KA A 1(100) <] 9
3}42(50) 9] TS EAA SR TAIG P ko)

T 1o Z=Ag mRe) o], A FA] FX(100)F=, HFF(B0)= Alolol] FiL A= ti&sh= TFT 719H(10) 2
gk 7|d(d= ZECF) 713)(20)=, TFT 71%(10) 2 gk 713 (20) Z}zhe] oS0 wixd HF3(26 ¥
2, AL FE HFI(26)S Fsho] FAtete WEolE {§U(28)S THleta it

A BA ZA(100)=, & 20] ZAG vEF o], X k(=W g W) H Y B (e st wEh)E
ul mEZ s Fgog wixE E4o sta(50)e] s, =Y EY REA RAIE st 77 wFdP e
N FA FAoltk. FAAaG0)E, AR), H(G), FB)Y 3oz o]Fofx = A HAa T R
G, B 5 149 BA 990l t&atL Ak, =&, ZAO] HA DHE N oo Al o A= A
T 7bssha(vhl A EAD, L AS, ARG BAY HA BHE FAse B A4 F Ule BA 9
ool of-3-gkrt.

TFT 712H(10) =, E59] T*W(ﬂIOlE H2e #)(14) 7} 59 AzA(doeler W2~ 21)(16)0], A= &
WEEE wj X o] 9T}, o FARA(14) T B4 ANFA6)e wH e JIde TF AR
TFT(12) 7} 342 (50)m}ch ﬁé*éﬂﬂ Ak, ZF ARG E TFT(12)e] =l A= A7|Hez H&4H, odF
E0o] ITO(Indium Tin Oxide)Y} 1Z0(Indium Zinc Oxide)ZE o] Fo]X| &= 3tA A=(60)0] wix|=o] A}, <A
sk 2709 FAMA(14) Abeldll, FARA(14) 3 HFshA dF == BE §54 (B2 % W2 #d, Cs 2

ojgfar: HIIthH(18)°] Ml E o] gloj= Fuf.

Beo] FAMA(14) 2 Bgro] AFAH(16)L, 7Hz T 1o EAS FAN FE B E(22) 2 AEAH FE I
(23)ell H&Ee] A, FA FF 32(22) 2 25 TE IE23)E, Aol R4 FEEH At
Ao} 3] Z(24)q Az& Alojol wel, FAMA FE I Z(22)ZHE FAR(14)2=, TFI(12)9] &-902 5 3
b FAF Alsrb FEEch. =, Alo] sz o Aojol wiEt, AEH FE B2 (23)RFE HFe

NEA16) 02 EA AE (4 AF60) 029 <7b AgH7t FFa.

TFT 719100, % 40] A vhsh o], £ 71w(32), AAF(34) 2 ARS o] 5oz W
717) A% WFH(EA WG (E6)S FHln Q3 FAADS FH /1@ AAFG) Aol 5
& AF60)0 BAFEH MF36) Aolo] MAHe] Yrk. ER, B R0, FY /1W42), 3
d AU, FE AFEAG A5 L F4 MU M) Pty Jrk. Ad BHUDE, 3

A% EAS FS, 2ol Baol tigstel WAH R(A) H, G(5) FE ¥ B(Y) BHE TIAY. FE
FUOE, 4 e AFOE GES B0l A, I AT 2 58 AH60) Aol A7}
54% A9kl wet o AT Abol] oy A} shavhe wigstel, EA} o] FolAin,

HHF(30)2, o] FHE oA (Ae<0)S ze vntg AAFS ¥t vk, AAFT(30)9] AF,
F FRA7E Aol w36 B 46)9] gl o8, TFT 7]¥#(10) E&
o] sz oz wgkstt;, ek, 2719 wluk(36 L 46) F sHZEulo] A

jus)

Boh(36 2 46)e, 217 44 Jde] FHoR WA 4§S 2t £4 MGEH, A T A
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[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]
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o] AAe ZedES Rt Wi FAFTS FHlsta vk wiE FAFS, A AR v EFE E
FEPEE GFAE, A4 AL AT T, AT AGS AV AHA FEFToRN F4E FHEARE
olFo| A= Foltk. wiFg FAFl o3, MUS AVISHA e FHlAE AA, V]l FH 1 o
ZEEH HAE Bo] 2 WA 3 AR) 7| $Fe ZHE 2 g P(ZAEE $)E FA1)A
2 ¢ 9tk o] 7% FFA widF XX (PSA: Polymer Sustained Alignment) 7]<olg}al HE|m, o]AS A}
EFomA, Ak A7E AlelA el A wjgke] S £EE AL 4 vk wE, 2709 wiFE(36 B 46)
T dEo]l T {FAFTE e A, S L dFo] 4 MFET TS e AR AS F U

(HA] Fef 1)

T3 B ool AA g 1o 9% AA FA FA(10009] A AF(60)9] FAHE =AG FHEeH, =
47 §42(50)9 = 3olA9 A-A' W FAS A kot Ee, B ol RE A FE Ay
oA, FARA(14)0] AFEE F(E 394 9 WIS X B, 2154(16)0] AFE = W= 3004 <]
sk WS Y WEE, A T A AR(100)9) Z1FETET 713(10)8) WS E3Hgh) o] 291 Waks 7 ek
olg} ghrh. =3, Ao X WIF(= 39 HFomTH $5& Fote WIS WAL 00 o el sk, v
AA o R Wezbs dAGT. Ao Y W% 39 FFoRREH H5S Fehe WS WAL 907 9

A =(60)0

7} 3 (50)00E, ¥A] B (Ear] wrek)e 34 AF(60)0] wixlEHel k. 34 AF(60), X Wk
2 A%E= 5 (6la)(AL )9k, Y wEFo g A% EE HR(61b) (A2 )¢, 2=

b)EHE 45" WF(AL W) om A= B4 AF(62a) (A1 A5)2t, 7H-(6la) B IH-(61b) = A-F

A2 o AFEE B4 AF(62b) (A2 AF)9k, 7HH-(6la) Ei 7H-(61b) ZH-EH 225°

2 AFEHE H59 AF(620) (A3 AF) e, HH(6la) e HF-(61b)ZHFH 3157 #EH(A

4 ) o R AXEE H5o AH(62d) (A4 AF)E ZEEt.

st A=(60)2, X WEFo R AFE= 1 (61c) (A3 7)<}, ¥ o w A%E= 1H5-(61d) (A4 1H5) 9},
H-(61c) E= M6l ZFE 457 WFom AFEH= H5o AF(62e) (A5 AF)ek, HH(61c) = b
F(61d) =HE 1357 e w AFHE Hao] AF(62) (A6 Aok, IH-(61c) E= IHH(61d) =HE 225

WEow dAFE= S AF620) (A7 AF)ek, HH-(61c) E= (61D 2FH 3157 WIFoR A%

H= 59 AF(620) (A8 AF)E 9 Zte

sl AF0)0] olej e FFE 23 QY] WEel, A (62 A 6209 E
A A4 AST BAE YPoE AFHE ER(AF Aws EASRA g
(62a WA 620) % 7} Z3le] Fe, B Fo] 3.0melth, Ao E u &l Eo| Iy
Ao Ao A%, W@ FAHl AF L H3e] AN WFeR AAs A4 @) WE
&30 £ 2.0im o) 5.0m oI5kl Wl Wl Ro] whFA s,

Wi o

348 7 S AT60)] Aol 8, $14(50) Fol 879 EWldleR oFolXE 4D T2 W

Welo] BT Aol AzkHA e A5, Ha50) el NG, MFAE6 L 46)] gl o3

of FHe) WPoERE ofzt /¢ WPoE ZedES T k. Ze"EY WeE, WE FA5
Y

]
L% A%(62a WA 62n) R L3S whE WFoln, X W w

W, 7 mejele] gL, olge] HEy (g el ke Zel w7} sha(50)e] )
Fel PSS R, wge) weE, xow

o9} o] slo], QL A7} Aldll, EH49] AH(62a)2] AdH-o= Z=Hdd(5la)e], H49 AH(62b)e] AHF-dd=
Z=rel(51b)o], Ee AH(62c)9] AHolv E=Hel(5lc)e], E49 AH(62d)¢ AFolE =d<l(51d)9],
o] XF(62e)9] A= EWd(ble)o], H9 AF(62()9 e EHIA(GI)o], EH4e A H(62

g)9] ol =H(5lg)e], EHe A H(62h)9] AF-olE =W(51h)e], 247t g Ht.

S Lo BAS Y| L 2)S, 1 A% Frde] X PR AP, U Ko E4Fol v dgo
2 AYHES WAHe] Yrh(ARAUZ WA). % E4Ee PFE, B A¥(62a UA 6209 W
of= A 45 Aolstth. WekA, 2wl (5la WA SlAAe] APl W WFE, FrEe] B
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[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]
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45" Aolsith, olel olal, Fwst Fxm, Fwe] Y4 2ol He EAZ A B
Ha AFE0), F260)9 FFe WA RE 8% UF AFE)S 20 A wE 8% U A
(65) o=, Bz SFAAR)e] A71How A48 EASA Fe wx §3 AT WAHe] 9, BE §
F A4S nx §F UF AF(65) Aol nxk §Fol FHAT. wH, nE §F UG AFE)E, A
Aurg Apelel] T3 sta AF(60) ol WA QolE Fx, T A, Hx AF(60)} BE $F UF A
3(65)¢, 2] FHE FYE F& Bahel A/HoE HEHLh,

5
=59 (), VRS $aG0)9048 T8 AF6)9] F4& BAL 9L, (h)E VRSl A0 3
2 AFU5)H st AF(60)9] A #HAES E=A G Q q,

T 59 () Z=AIg \pey Zo], FE d=(45) 1 &% AFUsa)3 A2 3% HAF450)S zka Qi
2 GAA A, oA FHHE & A5S TEY & dF0 oy Hgth. 1Y A& (50)0A, Al F
F AFU5a)2 2709 A2 &% HAF(45b1(A1 A= F g 45b2(A2 AF F)) Abolel wiA|Eo] g,
Al & AF45a)T A2 F& A=(45b1) Alo] H Al 35 A=F(45a)F A2 3& 7A=F(45b2) Atololl=, 7t
7 ER(HF A7 EAEHA g F5)(47(47a Z(47b))o] FAdH k. &3 (47a 2 47b)9] F2 6.0
WAl 10.0mme] t}.

O

e
5

2L

12 3% HAF(45b1)2 35 (F9 Y w3l dste thE sAa(50)Y F5Y A2 3& A=F(45h2)°0 A&
o] glar, A2 FE AF45b2)e FF5(H Y wEPel Axshe e $§4(50)9 59 A2 FE A= (45
Dell =] .

A s 2709 3a(50)9] A2 FE HAF45b)o] A& AE A, TFT 719(10)9] 34 HA=(60) Abelo
PAE = E£3d 9, A2 FF AT AA G99 AA dEE((B3c)E WY 90 &, A2 3F A=
(45b2)°] ZAA el HF tJHFE (53c) = WY 2700 & FshH L gt A2 FF HAF(45b1) o] A F(62¢
2 62d)e] A tHE(53b)= WY 457 B 1357 &, A2 FF HA=(45b2) ] A H-(62¢ B 62f)e] N T
e (53b) = Wl 2250 % 315" & st 3br] wiEel, TFT 713H(10)9] k4 d5(60) Aloldl A==
Zglo] o3k A e w9 (53¢)9}, A F-(62c, 62d, 62 L 62f)o] & AA vy W (53h) 7} o] F=
7o d7b, & 45 2 "k o2 Qd, Fol & 99 FaoE ALgste] =AIE wiel e AA Gl A 9
ek T2 WA Fe

(<3

1A sk 2709 8k (50)9] A2 &F Hd=(45b)o] M= el Sl= 45, A2 &% A=045hD I A2 TF
A=r(45b2) Atololl AEA £3lo] FAHA HARE, 1 offe] TFT 713 (10)oll = 279 3}4:(50) 9] 34 A
(60) Atolell &3le] FAE ] 7] wiEell, o] F-Zol dA= LATHA @of, NAF2 27| wid FH 2=
wAolA etk wEbA, AAl FE 1A= A2 2E Ad=(45b1)0] Q1A sk kAl A2 S M =(45h2)
I AEE o] glojrm, EI Sl o3 M= EYHo] SOk, o= Hol= N9 WY SAGN= £AT
glol, sk A=S3e) AA Gl i T2 A et

H

)

=

&= 59 (b)oll =Ag npep o], 7 WO RRY A9, Al 3% Ad=(45a)3F A2 55 A=(45p1) 9] G
2 &8 (47a) & S X4;’(60)4 IH(6la)sb AL, E3E AL H-(61la)o] A I FA WEe
Aueo] lar, Al T AF45a)7 A2 FE AF4562)9 BA 2 EB(UTh) A HMF(60)9] HE(61c)
ok AA AL, EF IH-(61e) 9] A WY A WFor AFH ] Sy

l

7 WgFowRE B A, HFo AF(62a)9F H5o AF-(62b)eF Ho] A F(62g)9F H4e] A H

1 2% A=U5a) 7 HAAEE ofjx=o] i, ﬁfA A F(620) 9} E4o] AR(62d)¢} Ho A F(62) 9
T AFR(62f)= A2 % A545h) 7 AAE=E wjx = k. Bk AASHAE, S5 A5 5
o] AR(62d) = A2 &% A5 Al AT BEMUShD I AAEE v o] 9dar, H=o A F(62e)9}
B A (62f)E A2 &5 AF(45h)) A2 AT FE(45b2) 3 HAAEE wj X o] ST}

= 62, W 71d(20)1M 9] & A=5045)9 7S EAH R =AskaL Q.

l-J

okl o

T 6ol =AIgE upel Zo], A mA] AR (100)= H5] HAE EFEE BAl FA(110)F, EA FH(11
02 Z(AA FTA FA(100)2] FH)o] A 8= 1 3

5 AF(45a)9 H4ro] FEo] Ao X WEgow A2 FF AF(45p)9] &
AXdgor Agdo] gty. Al 3% AZF(452)9 o LR 5
gotar, ek Y Weke wEl B Ae, A HEs wjx Y k. Al 3% d=5(45a)9]
747ve, 19 stahde] FIHE Fote]l AR, A2 FF HAF(45b)e Hao BE 747t
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[0064]
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[0066]

[0067]
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[0069]

[0070]

[0071]

[0072]

[0073]
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olxo] & 2719 stagd HAAEF Ao Q).
]

A1 BE ASUSS) Mol wEE FA GAUID A3 Ul Asdes del(dldes
A&Eo]) 98 BRIl dahel AEHR, A2 FE ATUH)] Hiel pEe Fu og (11D $5e4

E
[e)
A Bl GE U BAGI2 el A4Hel o, P8 AeDAA AL FE A5 03 3
=oh A2 FE AFUSH)Y WA ARE, B% FE AT HE ¥o] ¥ WHoR o3} gt AL A

AL P oE wfAEe] Ut}

T3, & golAE Al B A545a) 2 A2 FF AF(45b) A47HS, AAeE , Fol Qe Ador w
A o7 A Uk, oAL Al FTE AF(45a) B A2 TE Xd%(%b)ol M1 49 (110)o1 4 s1zH
iAo = AL 4] JA vEhdY] flske] As Ao, Al ¥ dF(452) 2 A2 FE A5 (45b) <]
AAe AF Fdeld A A= & 6ol A A e RS oME}

o Al 3E AFUba)I 4] A2 T AFUsh)ol=, AR tE AgE drkske Aol shsattt.
B3R Al 3% AFUba)dd sHEEE AL(Al FE AHI BFo A2 ¥E AFUsh) dFEHE AY
(A2 &% Aeh)e, A4 FA FA(100)2] Ao} 3=, T 9o 2o AAH),

FEd 7 TE 61(45) L £ X41(60)°l wjA s o} Q7] kel R (50)el A, Al - A= (45a)
o Haeo] AH-(62a), H XH(62b) T AN (62g) B aee] X H(62h) Abolel QI7FE= dSkat, Al
A= (45p) % 5 4 A H-(62¢), 4 AH-(62d), H4=9] AH-(62e) B FHo] A H-(62f) Abelel <
oke AoldlAl & 4= ). ook Hgte] olstd, gﬂlfﬂ(ma, 51b, 51g, 51h) (A1 4D m=wQle]zhar
Aol Aol 71g7]eF EwQ1(5lc, 51d, 5Sle, 51) (A2 4D Ew|loletar Hgtrh)oae] g ujgke]
71717k Adelstar, A1 4D mwlQle] FabEat A2 4D mwlqle] FabEo] Aojsirh. o]k o] ajo], 1749
B4 (50) woll, sAlel 2709 F= R Fag SAFEAHEH A =ulele] A A7F Aol Wig &
el A V-T SAoletae Jdrhs ddAd 4 vt

of¢} o], Al 4D T=wQle] FahE 5 A2 4D =vQle] FakE 5A4S FoldAl & 5 7] e, 174

9 34 (50) AAA] FE& BEAS, 2T 7Y FHE 5SS =¥ Aoz 3 £ k. wEA, Al FF
A=(45a) 7 A2 3% A=(45b)9] A7F ALE =G3te], FA&(G0) AAAL FoHg 54 2 FoEe 57
oJE AL BT} o] 4AQ oz T 4 gty T, B AA e, $Hx FACA, Al 38 AF
(45a)e] Wix® F-Ee| 37, A2 TF AF45b)o] wiXE FE9 ITnu) WGolA=E zte] AT},
=, A GO)NA, Al FF AZ(4ba)e] HiXE FELS o dog Hu, A2 FF AF(45h)o] Wi H HF
T W g9oE Ho| Q.

EOAA Fele] A FA] A (100)o M=, 4D TFERE ALsta 7] Wi e, v UdezREH FAE
2 A9 3z (Y7 &) 7 A, e, F27 F% Al 93 o]F #HiE(Dual Common) T&&
q3t7] wiol, dolgt ST RRE RAE B A9 IE A(AZ B EE y AZEFHIE HIHE
A=

ESH 2 A gyl A ®A FA(100)] o5, gy T olHE A& 4 ).

>~I

% 79 (), A% 7k A9 Ha(G0)9) FhE REEHD AR Told A9
I, ) R OF, 204 S0 AE LI AL SWAT. A7
W A2 BF AFUSHON) A7k WL oV, Ha AFE0)ele] A7k WYL 5V @
vhehy Mu}.

A71N, AR (529 NFS A1
A AL Agon & A
7k RS FolsA F AeelM =
PO R Ao

T A=452) B A2 TF A=(45b)el e <17t
EAlskaL A RE, z1]1 &% A=(45a) 2 A2 &F A=(45b)ll 9
UC:’] 7

&
gejol AZ1E R S, 2 WFOETE B ARl W

= 79 (bh)e FxE HIE 52av FF AFU5)Q £RUN)Q FHbolA ufgks A
(47)¢] 2% o] FIA Hjgs AAH (7 = 1°1°ﬂf\H k4ol HA)S

s, #FE H& 52av &R g FAH 9] it AHS, HE FE 5
F-(6la WA 61h) L &89 & FAHA o) wiskst AL 747 Yepda o).
T 79 ()9 #&E F3& 53av A (52a)9 Wik W (UAEH)S, #x H& 53be H4G5G2h)e "HE (L =

o
m gl A o] FatAQl o fEye e AEeth)E yEta vk, vk #wekd, 3x §3 53axs, sha
-12 -
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[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]
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(47)ol o3 Agx= AA wiFge] tEgE e WeE vERdla, Fx H5 53be, A
(5la WA 5lh)ellAl H=] A F(62a WA 62h)ol] & A== 478 wigke] ¢
Ak, EE, & 79 (b=, Bk tiE 7]320)0l Tk S99 AA(52)e] GR-E
T 79 (o)olAE, dF 713(20)S Faete WFS tHE(53a B 53b) ] TR YER I Q).

= 79 (a)o] =AIF upe}l Zo], oA mAl A (100)0] b, A A7} Ale] zF mu|doA Aol FU3
It Aok, = 79 (b) E (o)l =AE Hke} o], AAH(52a)9] Y HE(B3a)w, €% 47) oAM=
AAZE oFsb7] wiitoll, £ (47)0] AFE = W dgte] FHOoR &£3(47)S Felar, HA(52b)°] vl HH
(53b)= stA A=(60)9] AF-5 wE e, = HEE(53a)9 457 AFoldk WEks gtk #E(53a) %t
g8y (53b)°] A=A 0)e 457 2 HlwA Fal, AL ozt w wxaksly] wiiell, A7 (52a) 7 HA (52
b)el AN e Hge] ufsk EF/M HAEH7] o Ha(ue £eko] F& Wl &), FRLsA dst
= N (st 5600 AFE wE wg)o] Aok, ool o), E 7] (a)dl] =AIS upe} o,
342 (50) AN A vaLA g Atﬂ Qo .

oM, E 8 W % 98 Frstel, A4 Fel 1o A% Y EA FA00)ke] WnE Aste], Fuele o
4 B4 AAE A,

A=(60)3 & HA=(45) Abole] z<ste] <I7bel A-9], Al &% HW=(46a), A2 &
= o)
J

o

L

i

=

& 89 (a)=, Faree] A HA FA ] Vel gtielM el g& d=5(45)9 d45 =k i, (b)= 1
Hel sfaell Mol gt d=(160)9 74 R eF d=45)3 3k d=(160)9) viA] AAE =AISkAL Qv

ol Aol & HA=U5)2, &= 89 (a)dl =AIF vkl o], A ) 19 &5 50453 $d3

Atk B A=(160)2, = 89 (b)oll =AIGE upel o], 7 Woziy & A5, X dFom
]-1-?_( 61a)9]- Y Hhsko
Ho A H-(162a) 9F, 7P$(161a) EE 7Pl‘%(161b)i B 1357 ‘%}?‘?}3?& dFEH= H7o A
F9] A H-(162¢) ¢k, H-(161a)

N

,4
ki
c
o
oft

Ni
R

r2 o o o
o i,
i) r1r

=

o

£

\J

fo r1r
re
o
o
)
rlr
N
™
E
A
—
o
—
3
3;2
N
™
E
A
—
o
—
o
~—
H
flr
Fi
iz
~~
[
o
—
o
N—
fru
4z
i
o~
9
ok
o
o

oz ko2 ox

7 (161a) Tx HE-(161b) ZHE 2257 HWEgo g A=

X 2=

'_l

FE(161b) Z5-H 315° Wdo =z A= H49 XF(162d)E 2=t
%]

rr
r\l

—{m

OE

FogRY A, Al FF A54ba)d A2 38 HA=F(45b1)e
rE-(161a) 9} %3%]1 il A F(162¢ 2 162d) 9} waFst=E uj|
A2 & A=(45p2)¢] AA 2 £2HUTH)E st HA=(160)<] 3¢
162b) &} WAFI=E v x| = o] T},

T 99 (a)w, AL A7F Al Fardeae] siihe] Fiog & TAEE =delr ) (b) 2 (o), 2w
N (52)9] wlEgS Agstry] 93 mwolth, k& 7o) Z=AIZ wjde] A3 R AR, Al 5 A(45a)
2 A2 FF ATl Q7 Mk oV, 3 A= (160)0 2] A7F AL 5vE ).

M olo ™
el
5
—
5
o ;
2
>
5
B
A

2(162a 2

o714, A (52)e] MFge dWetr] A =HewA, Al g% A=(45a) B A2 ¥F A=5(45b)ele] 217t
s L4 Atem 3 5o wEds dehlal AT, Al &% d=5045) 2 A2 F d=(45b) 9
A7F Abe Aolst & AgolM=, oF 493 W F9ol AVI= A 9, 7 ForFY & o] wjFd
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