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o.
-

i
_1
X

& A=(270) HAoll= 2Dl B o] 3

-

SHE EAI(100) 3 3 FEAIF(200) Abolel Eof & AAHF(3)2 &9 FdE&E oS 7HAE OA ‘:'Z}

(31)3 23 4 Qdrh. HF EAGDE A7 §li dEHdA diAR 1 AFe] T EAITH100, 200)9] E
el tiste] F2S o] FeF wigrEo] S & Ark. 2y A AF(19D) ] EF FE (= 59 AAld el A
m Al 7R (194)) o] TPdRbE] W 2 A dl e A BB E B SRS 7RdAte] W] AAlel wet

-
R
0= BE Koz Jgoln YL F I
3
3

E9 o BAGDE Al AR 9] Dol gl AAHoR B PP Koz HAApretil)E o F
W27 MEEel S F A, old@ 4§ AAF@E 4G BAGD oo A BRG] WAAE 24
F= FPAE O EFT FE A, Y BAGD AAAE AAES 2] P gl daAE o F
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[0085]

[0086]

[0087]

[0088]

[0089]

[0090]
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e, 2 oEwe] g Aol wE A A FA 9] Tl tiste] el A AW = 3 WX = 59 I &=
a

T 62 % 39 AA wA] A A Az A7NAHS A7}Ee] o)
A2E V-V A& wg} Zel T dHE2 A Yeld Aol

AllEA(121) 0] AlCIE AT E 718t Ale]EAI(121)e] 44
o ayd, dlel"A7D el A7FE dieolH Aol "Hed =
3

e, HolE Agke QvF W s AF(9DS A AXE A7b B gl AF270)3% B AEEE3)
of A7 AgET. 2w AAF@)e 94 BAGDEES 4716l gHste] 2d%e] dge] Wl
S ol FES WL wEaA Bk Ag BAGD 1%l el wek 44330 G By
s 4Est webdn old @ WYel Wskt WAl olete] Fubg WER Urhiel ofF Bl 9y A

g, sk A=(191)9) ado 25 B 5 B = 69 A= vAl 7FAF-(194)) 9] 7R M2 A

N A=AA s A5 25 FEo] 7PEAE] Wl Qe AES wheol o O EAEDES 4

AP RS e Al okl AAE = WEeR AAdY. uEbd 9A E2AGDEC Agddes s A=

(199 =5 F2o] Wol 49 WFor 7]&ofA g shuf o] sk &5 Fiof Wl o3 d713de 3 4
hfjolal &5 Fi Abe]o] tAo] 57] wiio] M= wkd) Wake

=2 7oA e 94 BAGDE

AL 94 BAGDE o] S AF(19De] aAe B pRe] g wel AT e o $E %
o J)goin Yorma BE REe| Wi £43 WHow BS s1goAY & Aot Ed AY BAGDE
of BE BE Z nal AR o] WFOR APAE o FA QS A, 9k o] F Aol AA 2
5 28, 2 v AR do] Mo oA G @ wAlel A AAAE ol Yyow 2
A 71eolAA Bk o= g EA FAe $H HEE B4 5 o)

5 p:3 |
oF #o] A #2319 75‘ Ab RS A8l Bk 7<43L(191)«1 7}i =715-(193), A= &715-(192) 2 WAl
ZHAR-(194) S& NG W AoN-gt gt

sk A=(19D) ¥ gy A=5(270)2 A FH7](Cle)E o]Fo] =914
1

P>
=
£
N
)
\TI
to
I3
i,
o
K-
k1
ro
N
N
i,
2

1 F7][" " 2uls Gz sto] olgd AHS HIolgForHA, e AolEA12D) skl A
=2 AlolE AEEQ7bstar e sk A=(19D) ) diolE Hsts A7bste]l & Zeld(frame)o] F&-& FAIT

g Zedde] v vs T el ARHIL ZF kA AS19D) QI7kE = dHely Aol SA4el ol =
oMol 543 Wizt H=% dHolE TE(500)0] 17bE = Wb AS(RVS) ] AEi7E AlojE 4 v ("=
HEA").

= 6ol At mAIEo] Q1A ghovh, olA] AW ArlelolAe] AME(230), YAEH50), el WL,
21) ol B aHo] 9 & dlrh,

ole} o] I AAlofo] W2, slAh HAF(191)9] AH Wk Ao (192, 193, 194)e
(3)] o4 BA31)50] AAE oA Hof 9 BRGNS % S FAA
(191)9] w4l 7FAE(194) Abo]o] FH& RF AASA Fal F FRoRA FAFO o
FAIFH(100, 200)°l G291 # 7] *3%01 ZstEar, o2 iF FABDY H FErb FAEI o
FA o] FRES ED F vk

FAH g AF(19D e A e xﬂoiT<192 193, 194)9] & EE 2
AR AAF(3)] AF EAGDY §H FE7F vS FgE 9F
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WA AA e Eihgol Fabh &
2w, Ay BAGDE AAANE ANES 27] wagshs wiel @ del gete] A,

LA ALY Eo FHo| g3 =3 wS(polymerization)ol] 93] AIEHE A (monomer) 9o HEEA
(prepolymer)E& N4 43 7 F FZAIF(100, 200) Aleldl Fsttt, AFEAE AL 59 Fd <93
=3 kS-S 5t WA WA A (reactive mesogen)d 4 AT},

U5 Sroll Al Awet o mA] A9 A e} o] skAh M= (19Dl HlolE HekS <Qlvbe)
(200)9] & H=(270)0] dA HAES A7bste] 7+ EAIF(100, 200) Akolo] HAZF(3)ol A4S A
e AHF(3)Y] A BAGDES 1 A7l SHEte] drella Awdt nie} o] F gAle] AA i A
(9D 55 &, 5 vA 7HR194) 9] o] kel He wWeFor v)gojAn g FA(PX)elA A
2B B 7)€ AE WEe F o Wao] o}

AAF @)l AL AT e A Fo) F& mAdW AFHAL FF #g S

AEAY EAIFH100, 20008] WAL, 20)8) mwle] Wake] FARE FRATL 34

(3) ol FAEE S = oy BAs gL, 21) Atelo] BYHE FEA

4191, 20000 A% A e Aol wAl AAR(194)] Aol WO A

Wl Aald 4 vk ABAZRE vhgrRe AL vl ERloRYE 888095 RES S, v 85
EN

olgoly tululsl A4S AasHA, Agel AA U SUEES sty g
o1t

O, eld A9 R 1 U % 6% B 7 A E 132 27 gaste] B 9de) o e Axdel
we oy EA g6 e Ao ARt QoA AP A% FAF 7Y ax] BANE S
EW P5E Polshn, A% HYe Y

T 7,58, 29 %10, & 11, = 12, 281 % 138 77 © 39 a4 §A A= V-y AL upgl e
EAE gEEe @ delt. = 7 X % 134 mAsle] Xt gou} el Axddd AygaEy

]

(230), G7/M=H(250), T+ HviEe(11, 21) 55 9 £33 5= Qo).

a3, 2 A tﬂr% Y BA] FA= & 3 WA = 5ol EAE Arjde} g Fdsit
st A=(19D) T wiEFeh(11) Aloldl dA9H(188)e] o A vk, AA9H(183) 34 H=(191)9 &4
el P o] HestE olF ;&D}. g, olefd AAuh(188)e] HekstE <dd] A FAH(31)E =AIEH
ukel o2 A kA AS(19D) 9] BF i 7gzig] e HAIR Qs of FiE ZHoz Jgod A E&
g Ak, ey HFF(3)9] A BB 7E AAAEC] Qe A9 = 7ol EAIg upe} o] HHZF(3)9] of

T A
A BAGDE B% FE, S vl AR190) APgAE 8 R o8 BR Koz sgeld 9g 5 3

% 88 Fushw, ¥ AAde] nE g EA AT % 3 04 % ol EAG s o Sdsht

sk A=(19D ] 24 F27F tET

BEHON) 88 22 R AIGA A3 24 gl JAE @A AYT % 3 A % 59 40
o Feht, e AFA9De] v AR Aolel G F Aol el AR sl AR
& &Y REG)E JFd. F s AF9D 0% e s} A sy FAHol 912131, 2 A 7}

AR E SIE0 B Hol o|et WA AR Aol FASAATS An G B Hol o 231
17.(194) Abole] doje dAAUE,

vl A 7=

T 3 WA = 5}t o] BE FEo H(Wh)IH o5 Fo F(Wa) 2m o4 6 olatd 4 i, shu=
AHE F RS RED 7 Alole] eF RRo ofFold REF(O) 6um o 18m olFY & Ak, w
BA, Shtel &8 RE(S2) olgt o]k T BS RE W 7 Alole] 95 Rre] A Z& gm o] 24m
o3kl %= sict.

ge = 0% Paeid, B Adel B 04 B4 FAE % s BA® AAdsl oy $Aeh) a4
(191)3F WFEH(11) Aolo] BREE A% BR8] v FHo} ek, Skelx AW £ 7] A ool
o AAT(8)e 54 % 7t B AAelE 488 5 Qv

O E 102 e, B Adde] mE oy 1A AT E g mAF AAdsh v mgow sa AF
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[0111]

[0112]
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[0114]

[0115]

[0116]

[0117]

[0118]
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(19D 23 T27 F450) A},

=, 8k A=9D)0] wAl ZEAF(194)9] Y T HojmdRolA AA ] Slal, AlAE
(Sb)& ol&vk. oA =3id, s AF(19D 9] EF FE2 v A O}Ur”“xﬂﬂﬂoi AL
F(194) Atole] S 7Eem § Fo| olxdh= WAl ZHAF(194) = AAH] o HE 3
[ Al ZEAR-(194) = FAA QA

%3 U % selAsh gol BE HR E()W 2% $Re] H(h)E m ol 6m ol & i, stz
AW T 0% PRI 7 Aol BE RRow olFojd FEAENDE 6m o lgm oldd & vk, w
eha, shhe] &30 HR(SH)I} ofs} o] Set F o ¥R W 1 Afole] BE pRe] AA e 8m o)X
o5t 4 gt

S % 118 #Husd, B AN w2 AF gA] FXE T 100 EAS AAd et gEE TAdsh) sk A
(19D 3 wig(11) Alelol Hests 93 Xé@m(l%)om A o] ud. oA A3 79 Ao oA
o] HAuk(188)e] 54 % ML B AAdoE 2 4 o),

U = 128 Fashd, & Adajdel mE A 34 AR = 3 A = 5ol AR Aol tiRi Edst
A=

v REEH(180) H sha (1919 &34 %71 g2t}

s AS(19D) 9 WA ZHAR(194) = 25 BRI o8 Fio] udiE wixd od I4E 7Y S, o

s Al AAAR(1909] 98 el Az uiivtHlel BE RRom B vl AR5t 0% RFow ¥
A ZHR(194)7h R AR, ER ol she VAl ZbR(194) Alole] G BE DR 0% R

T3 EolE T He BHE FEozs d4dEd.

5138 Fashd, 2 Aol mE A FA] A= k1200 E=AIRE A
F9D) 3 wFE(11) Alelell HErsts 91k dA(188)0] o FAFO Ark. Aol AE = 79 A ¢
Aol dArt(188)e] 54 R 4T3 HA £AED] ME Fo ZdvF E AA
=7 WA &= 130 AR Zbzke] AAjdlellA, sk A=S(191D)9] wAl AR (194)9F o] sk mAl ZhA R
(194) Atele] @goje] ed2Az nhd & olvp.  EF sh4 AS(19D9] 7h= E7]1%(193) 2 A= E7]15-(19
2)¢] 84 FFe A AR LA Al AR (194) Abele] Gt TdE 5 gl

=7 WA = 130l mAIE Zzbe] Aol ckilA And = 3 WA = 69 AAjee] g (3)e] AR, 5}

2 AS9D 9] 84 Fie] £ 9l o], T F3 g2 o] 54 3 adse] 48" 5 gl
WE L4 A B 139 A = 4 E =

o daides FLEF =

o8 1wy
=)
4 o
foi
il
Iz
9
[
oft &
1o

= e Owe uE Ajdel mE oa x4 A shie] Wig wjA =oAL, & 16 & 140 =X

og EA BAG @ Bhol U B Hzmolth,
B oAAdel me o BA AE AR shFEshe s EAWD R AR, ofF T BAW Aeld] 50| 9l
t A4S S TgUT

AGFe o FAE oIPHS A, AAFe AY BA A71Fe] g FHAA 1 FHo] F wABe
o] tjste] £4% o FuE wgHof gtk

712k flol Eo] AC]EA(121), B9 7S AlPlEA(123) R H4] 2 W=4(125)8 X3
st o] AlolE mAA7 Ao gl
ARJEA(121) B St Al]EA(123)2 F2 7F= o wo] glom AolE AoE Hugtt, AEA
(12D)& Yotz EF3F Al AClE A=(124h) E A2 AlolE A=(1241)S Eghatar, 3¢t Alo]EA(123)&
A2 BET A3 AolE AF(1240)S EF3TE. Al AlolE AF(124h) 2 A2 A0lE HAF(1241)& M2
Ao} e EEFE o]ET}.
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[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]
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A A54(125)% F2 7t2 Wgoz wWo] glon FF Ad(Veom) 59 Azl defe dEstt. /4 A
FA(125) ¢ olg2 EEF A A=F(129), AlJEM(121)3 tiEF FAEA oz wWe 3 o] AR
(128) % 3 o] A2EH(128)Y &S AZ A4dste 7I25(120)E x&sig. 725 (127« o= &34
|8 A(126)S EF3

Aol E =AA (121, 123, 125) o= Alo|E HAT(Z=AIEHA] &S)o] dAAwo] ),

AlolE ddw Hell= vAd =

°] £ 29 e Son uEad £ gk 44 ¢
g4sol gk A9 wEAE *
oy

=4
2 *ﬂi W s “E o AL 7 Al
1= Elack:

] MEA(ZAISA] &) 7t
2 %l
A (154h, 1541), Z1g]al #|2 ®F

1=1(124h, 1241)S sl
Z=A(1541)9F AZHE A3

=3

ol ol o M= dAZH Q)
A (1540) & 3T

AR A flells B g AR S BAEAEHA ¥5)7F 945 i

A HE A Yeles B9 dolgA(171), H¢o Al =l A=(175h), %*91 A2 =& A=
(1751), 283 B9 A3 =gl A=F(175¢)S XL E3slE dolE EdA7F A=l ¢

9

HolEA(171)2 dlol8 4AaE Agsie T2 A2 wgoz Wo Ao|EM(121) ¥ 7% AlP|EA(123)7
kgl zF dlolEHA (17D Al Alo]E A =(124h) 2 A2 AlOE A=(1241)S st wo] A W' HeE
o|FE Al A2 HAFH(173h) ¥ A2 A2 AF(1731)S E3H3IT}

AZ(175h), A2 =9 A=(1751) 2 A3 =@ A=(175¢)2 ®He 3 &

& 3. Al =<l A=(175h) = A2 =9 A=(1751)] i d

4 A2 22 AFA7TBHoR OEHH— o] k. A2 =99 A=5175D) 9 HE 3 & E

01 U FHE 52 A3 22 AF(173c)E olEn. A3 =l AS(175¢)9 W2 & 2 (177¢)
(126

6)3 Txstol A FH7(Cstd)E ol FH, HHE & FE2 A3 25 A5(173c) o2 I

A1/ A2/ A3 ACIE A=(124h/1241/124¢), A1/ A2/A3 2~ A=(173h/1731/173¢) 2 A1/A2/A13 =del A
=Z(175h/1751/175¢) 8 A1/A2/A3 WA (154h/1541/154¢) ¢ A shcbe]  Al1/A2/A3 vrel E =] A
(Qh/Q1/Qc)E ©l&t}.

W) (154h, 1541, 154c¢) Sk A(151)E A2~ AZF(173h, 1731, 173c)3 =#¢1 A=(175h,
1751, 175¢) Atol Ad G9& AYstae tﬂo Bl =4A (171, 175h, 1751, 175¢) 2 1 3} A3 A=
FA1641, 167)9 AAH o $AF A 2EE 7Hd o 3

et
f
o
ol
Ir
2
)
HT

>

o

dol8 =AA(171, 175h, 1751, 175¢) 2 w9
T wele] Fr] AdER wEold £ Qe st

SHE Bk Qo= MIE(230)7F AT & k. AMFE(230)= Al v ERA~E(Qh), A2 vh E
2B QD) 2 A3 v ERAAE(Qe) Fol HAAsE s xﬂﬂ]ﬂ 2o g At 2y, ol
= HolHA(171) AtelE weEbA] HE WEom i wWE = 9 ay, AFE(230)= AE FAY
(200) ¢l FAE] A& F%= At

RE= A (154h, 1541, 154c) 3 fjol= Ashta e Abs
HET(EASHA g5)0] 445 .

)

o

¥

4‘4%3(230)7} AASA e 99 2 AFE(230)2] AP Aol ZF FA(220)7F FH T 2 HA(22
)= AlClEA(121) 2 7 Alo]EA(123)S uwhel wWo] folE FFEo] lon Al uher EWX]2E(Qh),
zﬂz bk EdX]2E](Q) 2 A3 v EAXXAE(Qe) SOl X d9S He Al A F-A(220a)9 dlo]

o
HA7D) S wpet Wl &= A2 g FA1(220b) & X33},
AE(230) D 2FF FA(220) flolE AH BIEH(EASHA] S0l HAEY J& =

st Beuk, 2 FA(220) 2 AF BowdE Al = d=(175h) 9 H2 2 FEH A2 = A=
(17519 W2 & #8747 =ddls 559 Al AF 9(185h) B 559 A2 HEF (18510 B4 H

ol A

AR 1o o= Al Faka A=(191h) 2 A2 B34 ASF(191D)S £3stE 34 ATl FAH| Tt
A1 F3Ah A=5(1910)F A2 Bk A5(191D)-2 Al EA(121) 9 724 741 OJEXA(123)& Alololl Fa M=
waEo] Zhzk 99} ofgel wixEo] & Wekom o]xdth A2 HIA AF(1911)9 ol Al I A
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[0135]

[0136]
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[0139]
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[0143]

[0144]

[0145]

[0146]
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[0148]
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(191h) 9] sFolwtt wom digk 18] Wx] 38 4= o},

2 A2 3l A=(191h, 1911) 2+ QoA AHd &= 3o Z=AZEA G Y 3t AZ(19D) 3 hAZ 5
A3k Zoks 7R, Ty, 2 NAMIOM Al B34 AF(191h) L S Eens o 27182 o 23
, A2 Bala AE(191D)S A 2 sldke] X8t JFRR 2 Al B3k A5(191h) 9 F9-o YAetE

)2y e, »}T A ZE(1931b)E dlelE A (17D} Al H3k4 A=(191h) Alele] &

ool e w39 AAelsh shAAAZ, AL R A2 Fehd AF(191h, 19109 Fw B, AR E7)%
2 oolERNE Wi nA AR 5 oy P Aojre @),

Al F-skA A=5(191h) 9 A2 Fskh 519102 A1 A5 778(185h) B A2 AHE 7 (1851) Fake] Z
%] ok
il -

7] AL Edel AF(75h) L Al2 e AFATBHOREH deolE A A7k Witk dolg o] <lvt
B AL Pk A4S0 % A2 ok AFQ9IDE Y BARS FE AGH DA A4S A9FowA
T oA Aole] gzl g Bl w2 ARk Argel g HAA F AT wwl st
4g oFEm gso] Ju AgFel A4 RAL T AFe] muel teked FHF WL T ¥ Hx,
g B i Awol weh ARFS Bakehs wel Awsh depanh,

4o rlr

AAde] WAl AN, Z oy e Aol ww Wy W AhFel oy RAd 54 Fol va Ay

ol ] Ara AAelsh BAFEE o714 ARSI . o ol % 4

weh geh BAS BREE £ 5 U4 % 139 BumEst $Qskh. e, % GelA g EAIRH20000) 91

She ATE (230) 28k EAR000] 92T 5 et
A

A1 H3A A=(191h) 3 &% A=
F(191D) Y F& AT 1 Aol AHF
(Qh, Q)7 8 o=x¥ Zox <7ty Ay

Alo
I A A2 A FH471(Clel)E olFo] Al B A2 2t ERAAE
= fFAg

19 4% 7 Al AF FAY(Cleh)E o3 A2 Faha A
=]

AL g A2 Feka A=(191h, 1912 54 A=(129)& HIRE F4 Ad=40125)3 F3d8ke] Al 3 A2 74
%471(Csth, CstDE 5™, A1 % A2 F4 FH7](Csth, CstD)E= 242 A1 2 A2 44 F347](Clch,
CleD®] At 4 s9& 73kt

| 1712607 A3 =G AF(175¢) 9 FFH-(177c) = AlolE AA9y} WeAF& Alold] Fil A= 53
o =

o] 2 HA7(Cstd) S olBrh.  zEu, &% (12603 A3 =9l A=F(175¢) ] AR (177¢) Alold]
iAo} e WHeAlT AlAE Fe

st AFA9D AolE 5 MFUEASA gere] G gom, Y Mase 54 W + k.
aE, § 158 Fastel ¥ Ul BAF 04 EA gA) A2Ed T2 R A gl 2Ee.

wowgel @ Aaldel W g A FAE AEA12D, §4 AFA(125), Ak AelEH(123), 1n
QoI Bl (17D & EFHE AB A oo AZH H2(POE EFLH

BAa(PX)E Al B34 PXh), A2 H34PX1) 2 #EF(Cd)E =

o

.

A1 sk (PXh) = Al 2913 22HQh), Al 44 FH471(Cleh) B A1 74 FA471(Csth) & E3FskaL, A2 5
SEA(PXD = A2 2913 &2HQD), A2 48 FA7](Clel) 3 A2 74 FA71(Cst1)E E3sbH, 7EH-(Cd)=
A3 =93 22HQe) 2 A FA7(Cstd)E 23T

AL A2 297 270, QDE 8% mATe] FHHe] Qi uh Edx sy SO
of WAl AolEA(12)% AAHe] Y3, A WA AT AdHe] 9o
A2 A %77 (Cleh, Cle)sh AL @ A2 §7 %87 (Csth, CstD)eh 247k A=

of 9

I3 22914 AAHQe) 94 S EAIRe] puse] gl Wl EdsE Fol A
e ACEA(123)7 AR A, 4 wAE A2 4F FA7)(CleDsh AAH] e
St %271(Cstd) 9 AAH .

Al L A2 A F37](Cleh, CleD® 22 Al 2 A2 293 24Qh, Q) 4% Al 4 A2 Fshi

(191h, 19113 45 EAwe] 35 AFo] Fste] ofFolzlth, Al @ A2 §4 HA7](Csth. Cst)=
A2(129)% NS §4 AFHA25)7 AL L A2 B3k A=(191h, 1911)0] FHake] o] Fol T},

AR 2AZA, A
H, =9 dxe A1 2

91t}
2

2L

Az, Ao} TR
W, 29 A

e
B

:lo rzi
Nl
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[0156]
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[0158]

[0159]
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A HAZ(Cstd) e A3 2917 24Q0)9 Y wAsh 4 AFAA) A Ao Qor], T T
FHIE A AFAA25)3 A3 29 24Q0)0) F2 Bt AANE Abole] Fa FHE o] Folxit,

=
14 31 &= 150 E=AIZE A EA] FA o] szt diel AW

!

| ASIEA(121)] AlolE £ A3H(Von)ol AZHT ojo] AAF A1 @ A2 whek =W 2E (Qh, Q)7 8
g,

el wet dlol8 (1719 dlole] sk | 2% Al 9 A2 293 &22HQh, QDE 3t Al 2 A2 73}
4 A5(191h, 191D FLatA 7. AL 2 A2 AA FH7](Clch, ClehDe & A=5(27009 T& A
F(Veom) # A1 2 A2 F3kA =(191h, 1911)9] A Apolwbg FHEHER A1 AA FH7]1(Clch)o] 4 A
G A2 A FH17](CleD] Td AA=E A2 Fdeith. o] w 7 A]EA(123)d= AlE 2% st
(Voff)e] <17heltt.

o Ho
i

]

U, ARIEAZD ARlE 23 Ask(Voff)o] A7bgat FAlol ek Alo]E(123)0] AlolE & X3 (Von)
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