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SHA] )= obE- EAIF(100)o] FHlE HES] H=(Z=ASA] &)l A1 H A2 skA H=(PEa, PEb) 77}
I AAAF Alolell T FHste] F4E

N
32
au)

3, A FAIE 73357 Yl e 2 A PX)7F 71 E M (primary color) £ 3YE Al A SFAV(ETE
w3 7 FAPX)7F Al wel ol V| EAS FAISHAI(AIZE BE) st olE Z|EAY FHY, AH4 §
o2 s Ao AAFEE dth, VB dR2E A S HJN T é}%*—“,-% s g dr. E 2 F
7F B3tol 8t d2=A 7+ 3A(PX)7F Al D A2 34 AZ(PEa, PEb)ol tlSstE AR TAIT(200)9] 4 V)
24 F suE Yeldle A ZECRHE FRES RoFa . & 29 2y *A‘ IE (P& 3% A

(100)9) A1 2 A2 3}& A=(PEa, PEb) ¢ ZE+&= oo & +& r}.
M FAIF ZHA(300) 9= o= sbe] HFA(ZAFA] &2)7F FH =] St
5

gy =33 A =18 k28 2 B AAlde] whE g BA] FAe

29 & 3% Fushd, 7 sk dAF o] = deolgAde dloly <ol QI7IEW, AolE Al o3|
Hed A1 2 A2 293 2AE Sote] a9 staPX)dl QI7tEY. &, Al 34 AF(PEa)dlle Al =94
A sk Al doly Hge] A7bEY, A2 kA AF(PEb) A= A2 ~9A 2AE Fsk] A2 dojy A
ol QI7berh. o W A1 2 A2 kA M= (PEa, PEb)oll Q17hE= wlolE] MY st (PX)7F EAISHLAL Bk
3zo] gSEE dolE Hstely F% At(Veom)ol thale] zhzh FAdo] M= Wi 5= g},

olgA Al B A2 st4& H=F(PEa, PEb)ol A7FE FAo] A= th& F doly Hdstel Aol= A F37](Cl
ool T Adst, & a4 Ao mA vEdt. AA FH7)(Cle) o] dekell "7t A7IA & 3o EAIG vt
9} o] EAIFH(100, 200)9 W] Halgh Aol A1 W A2 34 H=(PEa, PEb) Ale]e] HAZ(3)el A4
"ok, A BAGDEC ¥ FAE oS M AS, dA FABLES 1 FFo] v Wk 3
PleF 7l xH 1 7]gfd ARE i dYge Avld wet =t olyst AAHF(3)ES
EOC(electrically-induced optical compensation) R} $hch, T3 A Bx(31)59 7|07 AHxol u}
2} AHF(3)S T We| Hge] Wl ALl depxivh. oleer Ao Wl HFA| oste] W] F3
& W2 Yehdy, ol& T3 st (PX)v 9dte &Y IEE EAIS.

olgAl g A& PX)el FF HE(Weomdl digh 5ol A& thE F oy WS VMo =2A 75 AYS
=Y U A B2 I SEE WEA T 5 glow I xA FAe FAEE =Y ¢ Jdrk. T
gk SA(PX) e A7EE = F odlolE ke 4ol AR Riglo|m =R dlolE] FEH(500)d A2 Wb Fejrt Gt
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% 9.

o

A EE YUAd ASE AN TE} R E EGA(licken) 2 A 4 A3hE

el 3 3FAPX)olA] Al E A2 A~¥H A2 E o oxH Al L A2 34 A=(PEa, PEb)o] ¢l7lx& A
Qto]l m&F ZzZbe] ZIw A<h(kickback voltage)WHE S8R R 34 (PX)e 4 Adel= A9 W37t gl
mEbA] A FAl A9 A BEAAS FIAEL F U

oAl & 45 Fmsle] B dgo] gk AAjdd wmE A FAT 2HA Y 3 AP Al € A2 & A
(PEa, PEb)9] el thsle] At T 4= B whyo] 3 AAlde s AA FA] o 3149 HEE

ZAIEHE A o),
T 45 Fadid, & 34 AdF(PE)Y AAZHS o ek Aztdoeln A1 2 A2 334 M= (PEa, PEb) 3F
(1S Atolo] i wEH rt. Al 2 A2 34 A=(PEa, PEb)S AAZow 7Pzl k2 FH(CL)
S AAR g3t A S o)F A AgetY F FYddgdor yyofzit,

Al s %iE,L(PEa)g sleke] &Y, 959 A= 715, A2 E7|39 T FEAA 22F%o

Fioll f1A sk A RE A=
% 2

27)%, a9a B4 AARE E£FAT. 2 FPALE Mo Y 2]
v oEE A PR 2% 9 BPow WA Won, syd AAsE e Aw Eo
e E/1RERE QEE okl Yo WAL Witk ANl k. FLACLT o T e Hi 45

_1]:_01 2= ohﬂr

_{

A2 e AFEDIE D ERR, LEAHD AL DIF, F9 L HAS R DR, a0l 4] oA
B Eeth 4w 2 suel stw E70%E 47 Az 2719 A 2 shueld 9%ow tw ggon
wol gtk b FRACES AFOR Aol SRst ANRE AR E71% b v bR F719EY
B % obl dgew waGal won, sl fASE AARE AR B EE el ghw e
B 9% 9 dgom wass Wit A2 S AZEEO] NN oA R FEAC)F o FE 2L o
G asER 5 Atk kR FHACIE FAOE 4 D A9l VL AR A28 o)F & Ak,

A1 g A2 k4 A= (PEa, PEb)S] 7HAN= AAT AL Fi MR gteEEA wdz s Eo] Y FHE
o] &Tt.

e, 2 e AAjdel wE Ny AT 2y g SaPX)e] All % A2 ska A= (PEa, PEb)S] FH
= ol ¥4 & AL B A2 Bhas A= (PRa, PEb)O] Hojm Aol 2& Tl 4
o] N& WYl wiXEE RE Jus 9T 5 ).

add, & 29 34 =
o] wjx]e} 1 T W

P A
ol WlF 57b S mmeli, ® 62 : e

=}
[e] O
5ol AIG 9 HAl AR 9] @ shel bl A5 %Y

T2 % & 55 Fushd, B AAde w2 N A ZHE gkh § wego s ok H49 Al ki
(PX(m, n)) 2 Eo] A2 3hA( X(m, ntl)), 283 Al 32(PX(m, n)) 2 A2 2(PX(m, ntl1))9} 3ta d
Weko® 717) o] $-dh: B4 A3 4 (PX(mtl, n)) B 559 A4 3FAa(PX(mtl, ntl)), Zg]al old] A
o] A= EHF9 2E5AM(Gila), Gi(b), Git+l(a), Gi+l(b), Dj, Dj+1, Dj+2)& Xt} Az XA (Gila), Gilb),
Gitl(a), Gi+l(b), Dj, Dj+l, Dj+2)& Zo|E AT ("FAF AE" #Hax IHE HALsts 55 g9 AlojEA
(Gi(a) ¥ Gi(b), Gitl(a) # Gi+l(h))T dlo]y HLES ALsts 59 dleo|gA(Dj, Dj+l, Dj+2)& X3
=

Al 32PX(m, n)E i1AG=1, 2,.. ,n) & AEAM(Gi(a), Gi(b)) F A AEAM(Gi(a))T} jHA L
JHIRAG=1, 2,.., m) vlo]gA(Dj, Dj+D)ell A= A, Al &&(PX(m, n))= AEH(Gi(a), Dj, Dj+l)
of dAxo] = Al H A2 29 24 (Qa, Qb)eF oldl AZFH HH FH7(Cle) R A1 H A2 {2 FH7]
(Csta, Cstb)E Egatth, A1 2 A2 F2 FA7](Csta, Csth)e Zol wa} ks 4= gk, A/A2 =
A% 2AQa/Qb) = v ERALE Fo AdA AAEA, 2 Alo] @b AlC]EA(Gi(a)) T AAE] Adx
dg @xX= dolgdDj/Di+h) 3 dA=e] o, F¥ dAE HAA FH7](Cle) B2 A/A2 fA F47]
(Csta/Cstbyell A= o] v}, HAA %ﬁﬂ(Clc)—‘E A1 sta& A=(PEa) T} A2 st& A= (PEb)S + DAZE 3}
W, Al L A2 stAh AT Abele] AAFT(3)S FHAARA Yedrt. Al A& HWF(PEa)S Al =94 &%
(Qa)e} AA=H, A2 g4 AF(PEL)S A2 2903 22HQb) 9 A4,

st @ WEFe Rz Al $A4(PX(m, n))ol o]xdh= A2 #HA(PX(m, nt1)= i-A(i=1, 2,.. ,n) & Al]EAM
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(Gi(a), Gi(b)) & F& AJEA(GI (D) j+1A = j+29A(j=1, 2,.., m) HolE}Ad(Dj+1, Dj+2)°l A4
o itk A2 &(PX(m, ntl))= A2A(Gi(b), Dj+1, Dj+2)el dAd= o] = Al R A2 2993 244(Qa,
Qb) e} ofell AZdH A FHA7I(Cle)ek A1 2 A2 74 FH71(Csta, Cstb) S EIT

FAREA, AL Sk (PX(m, n))ok kA & WFo R o] dhe A3 A(PX(mtl, n))E i+1RA(i=1, 2,.. ,n)
o] AlEA(Gi+l(a), Gi+l(h)) & AT AEAM(Gi+l(a))d} jHA 2 j+1HA(=1, 2,.., m) do]gA(Dj,
Dj+1)o] AZA= S 31, AEH(Gi+1(a), Dj, Di+l)dl AAFo Y= A1 L A2 29" 22HQa, Qb)S} o]
AdE A F47](Cle) 2 Al E A2 4 FH7](Csta, Csth)E EFHeT},

A2 3F4&(PX(m, ntl)) e} 34 & Wgor o] LstE= A4 3pAPX(mtl, ntl))E i+1HA (=1, 2,.. ,n) 9 A
OJEM(Gitl(a), Gitl(h)) & T ACIEA(GI+1(b)T} j+1HA = j+2dA (=1, 2,.., m) doJEADj+1,
Dj+2)ell A= o] Jar, AFAM(Gi+1(b), Dj+l, Dj+2)el A2 dx= Al 2 A2 29H 24Qa, Qb)) °]
o 14" AW FHA7](Cle) 2 A1 2 A2 4 FH7](Csta, Csth)S EFH3IT},

s Wges Mz oxsh= Al #4(PX(m, n)) B A2 3A&(PX(m, nt1)= j+18A dolHADi+1)S &
F8kar, A3 SHAa(PX(ntl, n)) B A4 SA(PX(wtl, ntl1))E jH1IR-A delH A Dj+1)S &3t

= 59 A, & 68 Faushd, A Ze] AClEA(Gi(a), Gi(b)) F A A]EA(Gi(a))dl ACE
o] JIZFEH, "% Al H A2 293 &4 Qa, Qb)E F3 dloly Hetel Al 3A(PX(m, n))el 17t
=, Al 34 AF(PERa)dlE A1 =913 22 Qa)E &3ted A1 dio|g4(Dj)o] 2% Holy 7ol
=, A2 g4 AF(PEb)E A2 299 AL E T3] A2 dlolgX(Dj+1)o] T2 dlolE ko]
bk %, iHA e AllEA(Gi(a), Gi(b)) T Fo ACJEM(GI(b))d AlelE & FSto] A7FEWH,
Hed A1 2 A2 293 245 F8 doly Hdge] A2 A(PX(m, ntl)ddl I7bEEd], A2 ki (PX(m,
nt1))9 Al gk AF(PEa)dl= Al 293 25 St A2 dio]gA(Dj+1)o] &2+ do]g Hte] A7t
w, A2 g "F(PEL) T A2 ~9H 2AE ko] A3 dolHADj+2)d] &2+ dHoly o] A7t
wrEha, A2 do]EHADj+) ol Al]EA(Gi(a))o] AOlE & 2137t A7FEE < Al g4 (PX(m, n))e] A2
sha H=(PED)S 91g dlojy Mol A7t L, AEMA(GiI(b))ol AOJE & A&7t A7tE = <k, A2 sha
(PX(m, nt1))<] A1l 34 HA=(PEa)S 918 dlolg #<gte] A7bzL),

2
7

L

Eﬁi YE

=8
]_

22 o i

Al E A2 g4 HA=(PEa, PEb)ol A7t = dlol8] A2 7 kA& (PX(m, n), PX(m, ntl))7} ®AIStA} 8t
3 =ol] eEE deoly Aol F%F dF(Veom)ol thate] Zhzh FAJo] A= wdjolt}. o & Eof, Al dlo]
EA D)ol 17kE = "ol kel FAo] (1) A, A2 vloledDj+1)o] A7ks = vloly Ao FA4-S
(=)elar, A3 dlolg A (Dj+2)e] A7FEE dloly dte =42 (H)o]a, Al dlolgx(Dj)el Q7=+ H ol
Aol 540 ()91 A5, A2 delgA(Dj+D)el A7bs= uvlole kel 542 (+)o]ar, A3 dlo]EA(Dj+
2)ell A7FE = dHolE dAYge A2 (H)olth. olxH, & wge] AAjde] mE A FA FX 9 HolHid
A9 v 5 Fded 5 Qo

dubrow 34 F WIgFor ME ol F IAE MR TS e AoEANI ME U2 4 /Y dHol
B A o] ?i?é%v}. = 7t shae] Al 2 A2 g ATl dZAE e Al R A2 293 AAE e AlCE
Aol AAH JAIT, 7Y AR G2 dolEdd dAZdE], AR tE utolEdE Fd dolE HAgS AVt
lag=

gy, B A e AA FA] A9 3l 8 "oz MZ o3t F il 3 Ao AoEAM F
o= }\49} AAE I, o3t MAE o] U= Al A HolEA F Fdol mMAE HeolHdE A2 Tt
upebA], dlolE 4 o ‘l‘—g—ﬂ' FolEo], AA R FA Y FEF HES FY F k. 2 HAAdd & A
A BA FR 9 Asd 9 osA wiX|ol] otH, AREARl Al W shAe] wiX|of H]Ele], Ao]EXMo] 4 o]
Fo] Wi EA o], Ao]EMC] Fart souA|Rk, AoJE A

NEE AoE £&/9% A3d Bitste], dolg
FH-o) nsle] Alo]E FFF-o Fo] HlwH Fhdsle], Az H| 2 2

a8, = 78 FauR o], T 5ol TAIE A gA AR g FFo 3 oo i
T 50 EAIS A FA| A9 Ak Fx g dE EAS

T 78 Fu= s, B AAdd w2 AA FA] FXe B Al F4ACPK(m, n) ¥ B4 A2 32 (PX(n,
nt1)), 2@ Al 3A&PX(m, n)) 2 A2 3APX(n, ntl1)} 34 4 Bekor Z7] o]l B9 A3 3}
A(PX(mtl, n)) 2 B4 A4 FA(PX(mtl, ntl)), I3 o] dZAE Qe B4 o] AolEXM(121a,
121b) 2 B do]g M (171a, 171b, 171c)& =E3Fsrh.  zF 32(PX(m, n), PX(m, ntl), PX(mtl, n),
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PX(mtl, nt1))e= A1 =93 22 2 A2 2934 &St d4Eo de Al shh A=(191a) 3 A2 s A=
(191b)& 23k, Al 2934 22 2 A2 293 2xbe= 9 E Xl*Ei S AbeAE ApEA], ZF Ao
AT Al ACE A=(124a) D A2 AlOJE AF(124b)oliL, ZF 948 HAFLS Al A2 HAF(1732) 2 A2 &
2 AF173b)elar, 7t 8 AT Al =< #5(175a, 175b)°11:}. 7F Aol AT Hg B AolEA
(121a, 121b) & ojx dhje] Ao Qar, 7+ 98 A=e B0 golg Al (171a, 171b, 171c) & 3k}l o
Axo]l i, 7t Y W2 Al HF 79(185a) H A2 HFH 7H(185h)S T3l Al st H=(191a) 3 A2
st A=(191b)ol AA= ] Ak Al S AF(191a) 7} A2 kA AF(191h)2> 2 ol FAE ] A2 Y
2 )= ef U,

oA wE A A A= FA4 ASA181) 2 FA A=(135a, 135b)S E3EaL, 54 A=(135a,
135b)2 A1 3} A=F(191a) 2 A2 34 AF(1910)F THES, 74 FHV|E o] F}.

A

deom, %29 7l = 8E Fustel, ¥ dwel e @ Add] ti oy wA R AEH L )
g, =g W owye] @ Axdel e og EA Ao AR oL
]

Hjxlel 1 - el diske] A
ul el sl gk 571 sl2xe

i
oo

T 85 Fastd, & AAde] & N FA FAe sa @ WFoR o|d= B4 Al #A(PX(m, n))
g Hae] A2 g (PX(n, ntl1)), 22 A1 $A(PX(m, n)) R A2 A (PX(n, ntl))oh 3t G WFoer 7
7] o] %3l A3 FAMPX(ntl, n)) ¥ FHFo] A4 gAPK(mtl, ntl)), Z]a old AAF = B9 Aol
EAGE, Gi+l) 2 E5 o] doledj B D’ , Dj+1 % Dj+1’ , Dj+2 % Dj+2’ )-% EAS A
ACIEA(GE, GitD2 Z47] st & WaFom 9] ofgol] wixwo] Sl= Al B A2 Ao w vpojxln, &
Aol dlolElAd(Dj 2 Dj’ , Dj+1 @ Dj+1’ , Dj+2 % Dj+2 & & S uet z+ Fo] wjx| = o]
ATt

N
0%

[o
o,

—

A1 A (PX(m, n))e Al 34 M= (PEa) 2 A2 82 AF(PEb)ol Z7] Az = Al © A2 29 &
ZHQa, Qb)e] Aol ©at= 1WA ACJEA(G) S A1 Al A= o] i, 4 b= jHA e vlolE A
(Dj, Dj’ ) = 3D )k jH1A el dolEd(Dj+l, Djtl ) F D+l )k 7] dAEoe] Tt
34 3 Wz Al FAPX(m, n))9 o] sk A2 FA(PX(m, ntl1))e] Al 34 A=(PEa) 2 A2 34 A
= (PEb)ell 7t7] dAd=] & Al B A2 2913 22 Qa, Q)] Alo] ©Ab= (A Al]EMS] A2 Ad] A
Axo] dar, 4 G 1A go] dloled(Dj+l, Dj+l ) F D+l )&k jr2wAl 2] dHlolH A
(Dj+2, Dj+2 ) T shRDj+2 Dok A7) AAE k. olAHF, & AAde] wE A A FA ] i
Wako g M7 o3k Al 3F4A(PX(m, n) 2 A2 3A&(PX(m, ntl))E dlolgA(Dj+l )S TRy, FEI
A1 k2 (PX(m, n)) 2 A2 A& (PX(n, nt])E L3 ACNEA(G) S AM 7247] AAF ], AE &/
NS shte] ACEA(GH)S T8 A7F vtk mepA, F%5 27 webd 5 o

Al & PX(m, n)9 i F oz o3t A3 FA(PX(mtl, n))el A1 3} A= (PEa) 2 A2 3t A
= (PEb)oll Z}7] A= &= Al L A2 293 £2Qa, Qb)o] Aol TAk= +1WMA AlC]EAM(Gi+1) 9] Al
A e dAxo]l dar, 4y D= JHA e dolEl (D), D’ )F WA D) ek jr1aA &l dieolH
A(Dj+1, Dj+l" ) & YA D+ Zt7] dAdEe] k. weh, a4 d wgo R A2 shA(PX(m,
nt1)) ¢} o]sta, 3ha & Wwsko g A3 3APX(mtl, n))eF o]t A4 FA(PX(mtl, ntl))e] Al & A
=(PEa) & A2 34 A= (PEb)ol Z7] A%l I Al 2 A2 29F 22 Qa, Qb)Y Aol GxE= i+1HA
ACIEA(Gi+1)2] A2 A A= glar, d7 s j+18A e dgoleld(Dj+l, Dj+l’ ) F WA 3t
WD+ &k jr2viA o] dlolyd(Dj+2, Dj+2’ ) F WA shpDj+2)9F ZH7] AZE o] gtk olAHH, &+ 4
Aloflol wE A ®A FAe] stA o WFom AR o|3k= A3 FA&(PX(ntl, n))ek A4 shA(PX(mtl,
ntD)) & HolHAD+1)E FF3ta, §43 ACJEA(GI+DY Aol Zb7] dAs o}, AE /¥ At
st Al EA(Gi+) S Fa <t et

)

[H

o
-

S99, % 98 Fustel, B wye) the @ Axde ©E 94 mA 4A9) AsH % sael WA sk
et ® oo ¥ owumge @ Addo] e Ay EA A AR ogat F el Saol uat $7b 3
Zxolg,

= 9o mAE oy m] g9 AEA L she] AL 5o RAW AEH % shhel WA fFARSH
AL HEGm, )t (84 B ANERGi@), Gi(b) F AT ANEAG @) (9 B 1A do

B2 (Dj, Di+1)el ?4_7351401 AL, A oz Al FA4(PX(m, n))ol o]xeh= A2 #HA(PX(m, ntl))E i
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WAl o] Ao]EX(Gi(a), Gi(b)) & T ASEA(Gi(b))T} j+1HA L j+2HA dlo]g A (Dj+1, Dj+2)e] <
ZAro] Jguf. =3I, 34 3 WEgor Mz o]l Al FA(PX(m, n)) 2 A2 FFA(PX(m, ntl))E j+1IHA
Yol A (Dj+1)S &3},

ey = 5ol E=AE g | Aok 2, #A4 FA471(Cst)e] F @27 Al R A2 297 22HQa,
Qb)e] == dxpet dAE o] Sl

10€ 4 FA7(Cs0)e] F BA7F AL 2 A2 297 £4Qa, )9 Y B AdsE P29 @ o
A,

v
AL
o]

pos

T 105 sk, 724 skAaPX) o] Al 34 A5 (PRa)e 35 778(186)S &3l 74 &% A5(178)3 A2+
o] Al 3t& A=(PEa)d sLdF Hte] 7bdd.  #A &% A=5(178)2 A9 (180) Atoldl Far A2 3}
2 A=(PEb) I T 4 FH171(Cst)E ol

gk AAde] mE A A Ao AEH F sha
) Z =

el @ AAde] whe oy EA A A

29 X 118 Fauskd, B AAde] w2 A9 g FAe i @ WdoR o]de g9 Al da
(PX(m, n)) 2 B9 A2 34A(PX(m, ntl)), 183l o]d] dZAx o] AIEM (G, Gi+l, Gi+2)%}
E49] dlo]eA(Dj, Dj+l, Dj+2)& 23T},

A1 gaPX(m)e iMAG=1, 2,.. ,n) ACIEXAGHH jHA diolg XDl Ad= e Al =90 423t
(Qa), i+194 AIEAM G+ j+1 A o] (Dj+D)ol] dAHo] e A2 293 £2AQb), 2z o]d
AZ"E A1 L A2 FA FH71(Csta, Csth)S EgITE, T3, A1 A (PX(m)E i+2WA Al EA(Gi+2)
A2 =93 221 Qb)Y 7 dxlo] AAES v A3 29H 2A4HQc)E EIET).

A1 gka A=(PEa)& Al 293 22HQa) ok AAH™, A2 34 A=(PEb)2 A3 29F 4224HQe)E F3l A2
22917 A&7HQb) &k AAE

34 3 WwEdo® Al 32(PX(m, n))el o]%dh= A2 34(PX(m, ntl)E iMA(i=1, 2,.. ,n) ACIEA(GI)
7 1A oA (Dj+D)el AdE = Al 2993 AAHQa), i+1HA ACIEXM (Gt j+2A dlo]El A
(Dj+2)ell AZ=H U&= A2 =94 22HQb), 2]ar ofof JdZAH Al L A2 §% F7](Csta, Csth)E EF
ok, w3, A2 3A(PX(n, ntl)E i+2WA ACJEA(GIH2)H A2 293F 2&Qb)Y E8 wate]l AAE

A= A3 =9 22HQe)E E3HIT

Ba 9 PFor A% ogett Al HLMK(n, n) R A2 FEPK(n, nt)E JHIEA o EHADHDE T
frar,

iHA A)EA (Gl AlE & Aol <rtEw, Wed Al 293 422HQa)E F3 dole Aol A1 34
(PX(m, n)) 2 A2 3&PX(m, nt1))ol]l A7tET. F, Al 3&CPKX(n, n) 2 A2 skA&(PX(m, nt1))2] A1 3}
2 A=F(PEa)olE= Al 293 224 Qa)E B3t Al dolgdDj)el 2% dloly gz A2 welg A D)+
Dol 22+ dolg Aol Z7] 2rlEo], A A FoE dolg Aol =AAY, 2 T, iMA Ao EXAN(GI)e
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