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#A,wct><n\ ^WR^ih^y. mik#L 

[0058] 2, 4-yifm^>h>, -f77°PL0JU 

K ctztitc<fcy% yi%a& 

[0059] 0-1 011% 

T?&£££#$?£ Ll\ 

[0060] iyH^iJH 1 2<D¥t&M$l&. 0. 3 - 2 y. m T? £>£>«, tySlftlJl 1 2 0J13 

frfu§ETPMt*^T-fe£^ iyn^jm 20W1 2 1 

ttazo K^iyn^yn 1 20W1 2 1 CJIIU 

fct^lZ, ?'J—>*>— V\,Z¥y-fo-)i,*?^fttf}t£.W-fr(D[£ib'D^if%^t 

Zfc'tMffo&o -JD, iyH^JH 1 2(DBZifmt?,±M&%:&^Z>t, tyU 

mm zommmz&vw-yis-vwktmmy ̂ )\sA} ^z-h-^if 

$££.LM<ta2>o £tcs #frti/c7*') —y*>— hi^sffltyit7-rJUA 1 

ft (Sfa 1 1 ©12 ®® 1 1 2 £iyn$yn 1 2) -e7'p v ̂ ><?if%%. L^ 

t<&Zo tote®, w-yis- ^ )\sA 1 

MU/cU, <7*)—y*s— hi^sffliyH7-f JUA 1 ©i^aiL^wi^ 

±^^-r^fcN;etifrfe2)o 

[0061] iyH^JH 1 20M11 2 1 R a ! & 8 n mJJTF-?£>£>„ d 

tucj^j, vx)-y*s-v*mm&\my 20W1 2 HUK/SMUTC^S 
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iz, <? 'J - y - h iz tf > *-

ZttfVZZo 
[0062] iyn^ljn 1 2 (Dft^W 1 2 1 0lt*^jt3j^3 Rp,(i, 5 0 n mJJTF-?£>£> 

0 dtucj^j, s^tystsyji 1 2©w 1 2 1 dKc/SMLfc 
t $iz, ?'j—y*>— htc 

£d££J:|'J5i^i;:B&±'e$N ?l)-y*/-

-t££<>:fr-e$£o 
[0063] «?'j->*>- S^jtffliySl7'r;i/A©^3t^» 

K^ffliyH7-r;UA 1 

Sf K o IN •r mm 1£ o 
[0064] s**i 1 ®iit tyn^n^ 

zmzvTMt, sfai 1011011 1 HC, iyn^yn 

^£BMtLT^b3t*£;: iyH^JH 1 2 £JFM"t£l3 01^ 

[0065] J^T, grumz-D^zmmzmmtZo 
<11®ii> 

f f\ Sfa 1 1 £^4ifflt"£>o 

[0066] Sfal 1011011 1 He, I£lb;£fttcJ;£lllMiI, 

dtuccfcy, Sfai it Sfai 10H 

01 1 1 Hcgg^e>tLi>iysisyji 1 2£0^#i4£f#^iti/c:&0«>:-t£;: 

o 

[0067] s/c, mb;££L-a^ $13.^ =i •-f ifcHfttSs 7°^Xv^i:Miis ? 
PAgHbMH OSit) , iMMH, XVy, imBIIHIfti: 

ti£0 —flSKzi L < £> 

tl'So 
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[0068] <W,2(»TM> 
(A) % n^+ty (B) % 

tfytm'&mfeM (c) 

[0069] I*y-Jk K;ux>% 

s -f 7 7°P 

Zl-JU^fr^f £>tl5o 

[0070] <l3 0IfM> 

gfai 1 ®n ®®i 1 1 iz. =t 

ti*&Mi$-\kZ>z.£-2^ftm*%Z>o fastis ^7°P-tzX 
frt>m%7°ntx(Dmiz, f§i®®i 1 1 

^tUCcfcoTs ¥>llb3ti/c^ji£JFM1~£o C©J;?(:Lt 

^b^ti/ciyn^jji 1 2^JFM"T^)O 

5 0~ 1 OOOmJ/cm 2 T'•& © S L<^ 1 00~5 00mJ/cm 

2T:foZ>(D1?& ySfS Ll\ 

CtUC J: ^ ?'J — >*> — K^ffliyH7 -f JUA 1 frt#£>tl£0 

[0071] ?'^tf:PP-h;^ /< 

— P — K;is X7°b-P-K;^ XL°>P-h;£, t^7^-h;i, P-JU 

P-K;i, 

[0072] mn, KMS 
mmmz&vs.f&Ltz^vtjfrtfnmo&we&feLz^tzo t&*>*>, it 

$ibiztoimmiZs m^m 
tfMmzteZteZmMZ&^tzo £^Zs MHHIS 
^"F"etT9 c: £fr—jsgft-efc^tzo totzisb, ^ 
o 

[0073] *fgB£Tm^iyit£yiiJFMfflfam^ 
mmi(A) i£HPiS£^mc< 
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hZ.£1f-Ql*Z> o 

[0074] %tcs Z.<b£otZ<?x)—y*s- hi^iSty^'NUA 1 iyHSJH 1 

2®^®i 2 1 ttsam, (B) 

u&mmiz, ^annbif 
it-a^o (A) &I4, J */n*+t> 
(B) %H^ZZtlZcl:Vs 

tf'JXJlsXSisn*+t> (B) 2 1 tfjElzfiiL±tft>tiZfcti)V 

t^sTL btlho 

[0075] yL±<D&?t£T.mz&ftl& tf ^O $®fg£ 

tfJM ts ft 7c V 'J — V */ - S £iSiat'C $ £ ? 'J - > s> - S i!Jiit 7 -f JU 

A 1 s/c, tyutt, 
y*/- 1 zmzttzz. „ 

[0076] J^±N *fgB£ttCft 

KPS^SftSfctZmi&^o 

[0077] ±^U/c^M^-e^ Sfa1 1 1 Jf-elt/SStifct,©*: LT 

i5&0^L/cfr\ 0y^ti\ ufe&<, 2m^x±(DB.mwx 

*ij$3ftfc:&CD"e£>^T:k <£l\ Sfa1 1 ft 

jf^tL^cji©9^©iysisyji 1 2iu©g^jiA^ 

[0078] S/c, *tJf SftfcJf ©9 £t>—MK±jf 

tfe^TU^, £© <fc ?1 1<hLTtis 7°7X^>y^ 

•hst>tzz>-? -r ji/A£?piiB&±jf £©^tjf £>ti&0 

1 ©TPHB&±J1 teu K^3sffliyH7'T>'UA 1 0 

iyii^jm 2ffiU©Jf ^LTfcJ^U ^lJ->v-S^ffliiJil7'f;UA1 

©tyUM 1 2®J5ttMiy<£>li<>: LTtcU^ c©<J:?^iK±l?:tt 

1 1 %m^&ztiz& y, ?'J->*>- hJFMfu®?' 

•;->*>- K^ffliyit7'r>'UA 1 
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[0079] 

IA\> 
Xli, GMcDbcDZZMMMftL 

fcfctf 'J S Li\ *° 'J 7*7 X 

*°'J (3 -TJU*JU?*7j:y), 

tf'J (3-^7 x > - 0 - X * > 7JU* >11), *° 'J T7JU^ b > $/*51 

^7I>^/1N0|J £tl£0 4fc\ *° 

>J 7J^b>^ + i/^7x>i; LTti, /lN°'Jx51b>y^^^51^7i 

X Jtf'j 7°P t°b>y^^ri>51^7 iX jtf'J (X^b>/70P L°b>) $/ 

£*l£o *°'J T'xiJ LT& 

, *° 'J T7— 'J X *° 'J ^ -5HU77- 'J X *° 'J * h^rv?" 'J 

Ptf£*l£o *°'J LTti, *°'JL°P-

Jk *°'J 3-p^JUtfP-Jk *°U 3-^^JU^P-JU^T^f ̂ tl£0 

£ft^©M14i^^bl=r^ 11^fSl^^T:fcJ:<, 2fflJ^±££I 

<^n" tctlNo %tcs 

ttSa^LTti, /f'JXXfJ*, £ \s0yMm£>£xf7 0 
£=fc 1 IA\, 

ztibommte, mmkmk^xfc^Tib&<, 
TUl^. 

[0080] mm# 
mWr-O. 1 ~5 0nm%-CftZZt&ti?£L<> ftlZO. 3~3 0Ii% 
-zhzztmfiLis Mtei%#:F©##Mtf±§Bi60fc'e&*u£ 

R&itJl ©i&Jt $j(D£t£Z> 0 

[0081] S/cN TpHB&ltJf 3 0~2 9 0 n m-e&y, 30~250nm 

IA\> w^K±Ha)J13fr±IEl5SI^I"efeti^\ 
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[0082] ttz, ^z^tzw-y*/-
hi^sffltyit7 4 JUA 1 CDUUS6SUJ1 1 2 0SHS$li, 1X106-1X1 

O^Q/UXfoZ>Zt1fft%L<, mz-\ x 1 07~1 x 1 010Q/D-efe£ 

Ztifbf S IA\> 

[0083] ttz, ±$u 
tzjjfeic s *i a t, © -e & & <, s&mizitisxft3tixt, 
c£l\ 

^l»J 
[0084] j&ic, 'J — >*> — K^ffliyH7 -r )\SA(DMWN:MMMIZ'D^ 

xmmt&o 
[ 1 ]?'J->*>- hi^iffliyH7 -NUA© 

(»$IJ1) 

£1% LT©~$iM#*°'J Xf b>rl/7^ b- h 7-T JUA[J1<^ : 

3 1 /Am, % 1 ©^©Wftf1!1:^!^ Ra0: 2 9 nm, H 1 

5Rp0 : 2 5 7 nm, W>2 COMCOW^^i^^ Ra2: 2 9 nm, W>2 COM 

Sift 3 R p 2 : 257 nm]^|lL/c0 

[0085] mmm%mmmmmtt-otz0 

(A) ^LTOX \--)\S^*V-70 

'JU"h[@M1 0 0Ii%]9 4li^t, /lN0|J^;U^V^P^Ht> (B 

) iiLTffl, T7^ 'J P^Ug#W*°'J 

^±Ms j^p°p^ rx-2 2-1 6 4 Aj , @M£1 0 0ffi%]1 Ifl^t 

a-7^;mjl/7i; (c) ^LTO, a-7$J 

7J1/+J1/7 I ; >S3feI^ii^J[ B A S Fm FSPP^S ri RGACURE 

9 0 7 j N 2-p<^U- 1 [4 -(^fJl/f^)7xzjb] -2-^^^^ 

7°P^>-1-^>, @M1 0 0Si%]5lfS^, -f 77°P tfJU^JUP 

K>;Fb^;#^J (K*j;b3/1) @M#2 

OffM%©tyH£yHJFMfflfa^£*§/co 
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[0086] 

ftLtc„ 8 o°c% 1 m^mzmtz 

o z.<D&?izLTmt>titzmi$miz, 2 5 0mj 

/cm2) LTiyH^JH (JS<^ : 1 M-m) ^'J _ >:> — hS^fflty 

H7 < JlA^mtzo 

[0087] (^MJ 2) 

(A) h-JU^ h^T7?'J U-h[ 

OOIl%]CiILBm, tulE^»J1 ̂ IWI^^LT^'J-V 

*>- K^ffliyH7'r;uA^^L/co 

[0088] (^»J3) 

iyH^yilCDJl^^N 0. 5 ix m fulE^ijte^J 1 ^incite: 

Lt^'J->s>- Ktyn7 -r ;uA£fE§UL/Co 

[0089] (^»J4) 

iyH^yilCDJl^^N 1. 9 ix m fulE^ijte^J 1 ^ incite: 

Lt^'J->s>- KtyU7 -r )\yA£fE§UL/Co 

[0090] (^MJ 5) 

(A) ^LTOX h-)\,^**fTO 

'JL/-h[»1 00Ii%]94li^^ 93«i^C^IL, >J J 

JU£V^P^+f> (B) tLX(D, TO 'J V*?-)\si/U* 

^>[-(I^b^Xll^^±^ j^p°p^ rx-2 2-1 6 4 A J N mMftl 0 

OffI%] 1IiS^2Ii®C^Iimtt, tulE^»J1 

T^'J->^- hi^iffliyH7 -NUA£fF^L/c0 

[0091] (^&te0lJ6) 

(A) ^LTOX K-)\,^**fTO 

'JL/-h[»1 00Ii%]94li^^ 91Ii«IU *°'J:* 

JU£V^P^+f> (B) iiLTffl, T7^ 'J P^JUg^f^'J 

^>[-(i^b^xll^^±^ j^p°p^ rx-22-1 64Aj N mMfti o 

on%] iiis^4ii®c^iimtt, tu§E^«yi tmmzL 
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X<?'J —>*>— -r JlsAZftMLfc0 

[0092] 7 ) 

SttZs — If b>rl/7^ Is — h7-NUA[J!<^ : 38|itn, 

B 1 Ra0 : 3 5 ntn, H 1 Rp0: 

4 7 1 n m, % 2 (DM(DW%¥:i£j#13 Ra2: 35nm, H 2 

i^3Rp2 : 47 1 nm] LTcJ^^Hi, fulE^ijte^J 1 £ lUitC LT yj 

— >*> — hi^sffliyH7 -r JUA£fEi^L/co 

[0093] 8) 

1/>TU7^ is — \-7 J JUAlBfr : 38|itn, 

H 1 R a o : 1 5 n m, % 1 Rp0: 

9 8 nm, H 2 Ra2: 1 5 n m, %2. 

3Rp2:98nm] 1 ^ IH^C LT — > 

*> — K^ffliyH7 -r JUA£fE§^L/co 

[0094] (^»J 9) 

S1*, JS<^3 1 jnm0Z®Itt^O|J If L/>TI/7^ b— Jl/A±JC 

a #H1fi%#:F"e£>£><KlJ If [/>9> + i/f^7 

x> (PEDOT) fc^t/zf'JXf U>7;b^?s-h (PSS) fr^ffeO 

.1-1. p-973, m 

fflft 1 011%) £, -f V7°p t0;U77;u=i-;ufcd:0'1tii7Ka);Fb^ 0I£-

hb^1 : 1) IZXmMfil. OIl°/o(:f|Lfct0o ] $£'Jt^£>JS3 

fro. 0 5|xm^/^J;9i:^-[:ilU 1 2 0°Ct 1 3f^S£4£3 

•\ttzo CtLtCj: yN JS<^3 1 If b>f 1/7^ b- K7 

-TJUAt ff^O. 0 5 fMm(D^W$5ltM tOW-MWfrib IW-fr : 3 

1 . 0 5 Mm, ^ 1 CD® OMIfcltJUU©®) R a o : 2 9 n 

m, % 10® (w^R&±JHII©®) R p0 : 2 6 6 nm, H 2 

Ra2 : 29 nm, H 2 R p 2 : 2 5 

7 n m]^;fEi^ L/c0 
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[0095] friz. 

'JL/-h[@M1 0 0Ii%]9 4liS^N J isu*+fy (B 

) tLX(D, *°'J 0 'J P^JUg#W*0|J Jk>P^+f>[ 

j^pnp^ TBYK —3500] N mMft 1 0 01i%]11 

a -7$ ; 7J^Jb7 I ; (C) tLX(Ds a 

-7^y7W7iy>^i^r«IJ[BASF*±§^ j^PnP^ n RGA 

CU R E 9 0 7 j N 2-p<fJU- 1 [4-(^fm)7i^l/]-2-:E'J 7 

* 'J J 7°P^>- 1 -Jy, IM1 oogi%]5Mia5^ -fv^PkfJi/ 

7J^-Jl//^fJHfJb>r K>;Fb^;#^iJ (MMJ£3/1) tflKLT, HI 

JF^2 0ftM%©iyj$ajJfM/£fflfaft£?#fc„ 

[0096] m b tl/ctyit^JjiJFMfflfa^ /< — P - 0 — "e±§B^tJfft b 451 fa© 

mi®®±^^L/co iyH^JllJFMfflfa^^, 8 0°CN 1 
s (^7*6 

1 : 250mJ / cm2) LT iyH^lJll (Jl^ : 1 ju, m) £ U ^ 'J — > 

*>— K^ffliyH7 -r ;uA^t#/c0 

[0097] mbtltzW-yis- K^ffliyH7-r;UA^ 1 OOmmXl 0 0 

mrrUCMU 2 3 °C, >MJt 5 0 %<D^TVttL^: 2 4 Ltc0 * 

0)&s 7 K/Of X httl r R 1 2 7 04L/^7T^T^ft>/^'J £<£ 

Xfy K/^>T7 httlt hP^-^R8252j U 

J I S K 6 9 1 1 (19 9 5) lzm%LT, 

)ijj^L/c0 ^©i£Hs iyn£yni!y©M©ffi^fr 1 09Q/nt^^/c„ 
[0098] S/c, %btltcVx) —y^~ h§^ffliy$t7 -i ;UA^N fl§4 0 0mmN g 

3 5 0 0 0 m©P—MRlC#$±lf7co C©iyH7 -f JUAP— JU£N icIlT^i 

tCT 1 0 0 m/ftxm^lh Ltc0 K 
SD-01 o 8j %&mLXs #$aiLit^©iysi^jji^®©wM (#$ 
tJHLwM) £>IJJ£L/c0 mMmte 7 k VXfo-otco 

[0099] (^»J10) 
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1 If b— Jl/A±JC 

s [y^y^x'JX'J h—'J b-k 

\^-)\s^*-y-7<7 >J is - k N-^-;ut°p >j pyZMwkk 

-£•4 5:2 0:1 0 ©ty^^f £ 'J 7 V-7 5 ffl^t It 

I£7'f,»U2 OHMt/^ V7°P^y->iU3 OIf^^ttt§Ml 2 5 

ffl^t tf'jxf u>^^>f^7x>/i«ijxf b>;uu**- h (p 

EDOT/PSS) 1 . 3KM%©SiJ-gr-e#W-r57K;mi 

5. 5SiS5t a-hi P^^ri>>'U7x-;Up< 0 J 

0. 3 ̂ ±§57^ 

1 V7°p^y->'u-e^^L/c:fc©o ] IS 

'Jt^£>JS3frO. 0 5|xm^4SJ;9i:7^t-/^-ti|-(:ilL/co ^ 

tl£, 5 5°C-ei MiliL, mmimM 250mJ/cm2) 

LT, Bfr3 1 xf b>f 1/7^ b-S7<Jl/At J1 

<2*0. 0 5 : 3 1 . 0 5 jot m 

, H 1 R a o : 2 9 nm, H 1 R p 0 

: 2 5 7 n mN 120® OMB&±JHU©®) R a 2 : 2 8 n 

mN H2 0® (w^R&±JHII©®) R p 2 : 2 6 3 nm]^ 

MLtc0 

[0100] ^MJI 

m b n /c m n M n M m fa u % J <•- p - $ - x ± IE it n w b & £ s fa © 
in ©siic^&Lfco iyn^ijiijFMfflfa^^, 8 o°c% 1 
s mftmttmtco z<D£?izLxmt>titzmif;miz, mmizmM mn% 
1: 250mJ / cm2) LT iyH^lJH (J: 1 M- m) U ^ 'J — > 

*>— K^ffliyH7 -r ;uA^t#/c0 

[0101] S/c, 'J — >*>— hi^sffliyit7 4 JUA£ 1 0 0 m m X 1 0 0 

mrrUcMU 2 3 °C, >MJt 5 0 %(D&ftTXttl%: 2 4 mmMU Ltz0 * 

0)&s 7 K^>f7 r R 1 2 7 0 4 L/i/Xf-f tff < f I7 >A'j fed: 

t/77 KVOf X httlt rfy^;uxb^ hP^-^R8252j U 
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j i s K6 91 1 (1995) izmuLTs 
)ijj^L/c0 mmmimmmoimmtf 1 o*Q/n-c$>?tz0 

[0102] ttZs %btltzVx) — — h§^ffliy$t7 -i JUA£:N i400mtn, g 

3 5 0 0 0 m© •— Jl/WC#$±lf7co C®iyH7 -f JUAP — JU£N 

KT 1 o o m/#-?#$ ai L/co K 

SD-01 0 8 j %&mLTs (#$ 

ttLwM) £>IJJ£L/c0 wiitt6kve35^fc0 

[0103] Ob&flji) 

ytn-SmffiMZs a-t: KP^->7W7xy >^71Dtt^M^iJ[B AS 
j^p°p^ ri RGACURE1 84j N 1-t K P P^**> 

;u-7x-;u->r hx @M#1 0 011%] fu§E^»J 

1 ^IWI^^LT^'J-V^- K^ffliyH7'r;UA^^L/co 

[0104] Ob&0IJ2) 

ytn-smffiMZs «-t: KP+->7J^^7I;>Mi^n^y[BAS 
F*t§S^ j^pnp^S ri RGACURE1 27j N 2-LP K^>-1 -{4-[4 

-(2 - t KP^>- 2-)t3-)\s-Vn ¥^—)\s) -^>i/Jl/]7i-Jl/} - 2 

-^^;U-70PA>-1-^>, @M#1 0 011%] tu 

IB^MJ 1 ^ m^c Lt^'j->s>- K m&m m&y * juAZft&Ltzo 
[0105] Ob&0lJ3) 

^, ^-j-yyv^-^vyo') U-K mm# 
1 ooii%]c^iLBm, tu§E^«yi tmmzLTVv-y*s-v 

-r JUA£fF^L/c0 

[0106] Ob&0J4) 

^, ^ o-^-hyv^-^vyo >J u- vmr*# 
1 ooii%]c^iLBm, tu§E^«yi tmmzLTVv-y*s-v 

-r JUA£fF^L/c0 

[0107] (tb$^iJ5) 
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00Ii%]94lf^^ 9 5li^C^IL, 'J * 

n^r+ty (B) tisTCDs TO 'J l=K 'J 

tuiE^wyi £mmz.LT?i)-y*/-\*m 
jsffliyn? -r JUA£fEi^L/co 

[0108] Ob&0lJ6) 

mmmomfrtt, o. tmmiz 
LT <flJ—y*s— K^ffliyH7 -r ;UA^^L/c0 

[0109] Ob&0IJ7) 

If b>rl/7^ is — \-7 4 JlsAlBfr : 38|itn, 

1 R a o : 4 2 n mN 1 R p o • 

6 1 9 n mN % 2 Ra2:42nmN %2. 

R p 2 : 61 9 n m] tC^ML/cfulE^ijte^J 1 £: lUitC LT yj 

— >*>— K^ffliyH7 -r ;UA^^L/C0 

[0110] Ob&0iJ8) 

1/>TU7^ b- K7-r>'UA[Jl^ : 38|itn, 

B 1 R a o : 1 5 n mN H 1 Rp0: 

1 05 nm, % 2 Ra2:3nmN H 2 

3 R p 2 : 1 5 nm] C^ILfc^H tulE^MJ 1 ^ LT O' 'J ~ > 

*>— K^ffliyH7 -r ;UA^^L/C0 

[0111] 4fc\ ^wyfe^t/mbi^y^iyn^jii^MJi^ siMMisft TF2 
0J [7-NUP< K 'J V Ox^^tWlzTMfeistco %tcs iiJSI&JJf©^ 

Rab Rpb gfa®f§ 

2 R a 2N &<£t/SfaC0il 2 R p 2& 

&mMm&£x?&bmm-zmbntco' <J ->*>-
7°±tc, )UJ^t"•siiy©®©^^®fr±i^7feiiytc4'Scfc 9 tc LT 

% Hil AE U/CO I- 9 LT% iu•EW'f'tj^P'i^J't'M^ R a i, R a 2% iu3 
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Rpb Rp2i J IS B 0 6 0 1 — 1 9 9 hattli 

®*I^)il^«|S V 3 0 0 0 S 4 IZXm^Ltco 

[0112] ttz, Lt®, y^y^x'jx'j 

'J b - h£A 1 N ^>*x'JX'J h-JUf h77^'Jb-h^A2, 

1, 9-y -fyV^-)WJ70 'J b— h£ A 3, 1, 10 

'J b-h^A4, /^'J^JUtfy LTffl, TO lUUCKJU 

j^p°p^ rx-2 2 

-1 6 4 A J ]£B1N U P^US^^'J^fJU^ 
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