SAPIENZA

UNTVERSITA DI ROMA

Signal Processing and Learning
over Topological Spaces

Facolta di Ingegneria dell'Informazione, Informatica e Statistica
Dipartimento di Ingegneria dell'Informazione, Elettronica e Telecomuni-
cazioni

Dottorato di Ricerca in Information and Communication Technology (ICT)
— XXXVI Ciclo

Candidate

Claudio Battiloro
ID number 1869574

Thesis Advisor

Prof. Paolo Di Lorenzo

31st of October 2023



00000 0oIbOooo 00 Do 0booooo oboo

(0 [000OC 00 © 0000y 00 0oo0oooot tofooooo o
0000 Doooboooot ooy tbootoooo

000l O00boo Dboooooo

I

00000 Co00booion 000 0O0ooobo 000t boboitooool booooo
00000 boooiol booooooo b Domopooioo o7 booo

0 0000 0000000 Ooo0rooon O bibooo noooooog

U000 00000 000 DO00 Dooooot 0o AO0d Loo 0oo tooobooo oioooo

0


mailto:battiloro.claudio@gmail.com

Q0000000 Difio 4ot boUooodo 00 0o booooooot
000 00 00700000 00 Dooooooo Dooibood
I
000 000000 000000 0ootomo

0 000000000000 Oono oo oooonod

000 17 0000 0B0oboo 0 00 oto 0Ooona

U 000 0o0orio goood

000 000000 0ooohoooo 0 000 0Oootoo Ood



il

n{aaiaininiy

000 000 00 0000 booooo 0 0O [oooooooo O 0odotoo o0 bioboo bobooooiit Cohoooomoooo
0000000000 C0oe0oo 0o DDoo0m Ionotoooor 0od ioood 0obd 0000 0ofooooooo oo
00000000000 0000000 DOooo booooo boo I0booio 0OCoo0o0oion 0o O Doooooioo oo oooooo
00000000 Ot © 00e000n0ooo Oooto boodo doiooo 0o Ooo0booioome boo ooom
0000Do0n oooio 00O O00Omn0oot 0oooboooo 0oo Lot 0oou boooeo 0o biboto booooo
0000 0000100000100 DoDoo0inan bobooor bOo 0o Do boOOoo0o Lottt oot ooooed
0000 0ODIo bOoooooidion 0oCooooinor oot Lo Onobod Oohomom;ot 0o botooot dooomo

000 0o 000 0oiotoo Cooooooon booion Lo oooboooo o bo DOoooooo 000 bobooooo
000 00000000000 bo0boootooo Oind 0oboonbono botooitoooo hobitooooootol bood ood
000 00000000 00 000000 JO00Itooo 0BooooDl 4000 0ooon 0Oooboool oo 0ooootio 0o
0000000 100 booOmonooor Oomood 000 bodDohdioodoiiiod [Cb0tooouiodo bodo boo
000 00000000 bobooooy 0o 0b0000oo0o0 booby Uboomo

000 000000000000 00 00t Dooo I00i00o Coo 000 000 Ooood 0o 000 Coooiooooe
00 0J000D00Ibo0oD 000 000000 0i0oo0 0obooooooboony 0000 DiOoooioiboon toboioooo
00000oioono oot booooo booOoooo 0oo 000t 0hoooo booo fio0moniton boOoinoom 0bo
000 0o000eo4ooe 0o Lo 0boooooo bboo boobooibo tbdboooo 0oborboone 0ooomog
000 DDO0DD booo 0oo 0o0ooo 0ooo boo Coboooo booooo 0o 0Oobo Oo0moioone 0boo 4o
(00000 0000000 oo 00O bobboot boot booiooooo booCodo

000 (001000000 O 0000 0oB0ibodooot Lot 0000000t 0ooitooo ot 000 0oooo
00000000D 0oO 000 4o booo 0oboooo too 0oCoood Lo 0b0oohino oo OoooCoidoo
(0000000 00000000 0o 0o0oo oo0 0ibCoobhit obobiobo boD Dibooootiot oobOooom
100000000 00 0OC0 0boonooood bootodioo 0o Choibo boo Cooooooobdioo 0o bon Doboo
00 000 DO0 0Doo0 boooooioot oo © 0Pooooo DO 0000000 0000 00 000 0pooo boooc
I 0



0o

Hogoodioooboood

i § 00000000 0O0OC0 00 00 0oool 0o0 000000 00000 000000000 o000 Cooooo 0o
(0000000 [0mdboobot 0010 booOoio 0oooooo boooo Ooobibo Oo 000 00oo00oo 0ooceoo
00000000 O 00000 0iob0tob Doo boooto booobooO0 Doobboooo O Doodooooom 0oocooo
000000000 0 O0Coi00ooon 00 Doooooooo oo Doooo Io0o0oooo oo 0oo o0io0odoto O ooodoo
000000000 00 0000ooo 0ODLOm Loboooiboobod Coombonon oo 0000 o0oooo o Oooooo Oootobo
(0 00 0000 0o 0000 0O Doodooo oo fodoodo 0oo Codo boooo Dooobdooo boo 0 Ooodo ood
0000000000 boo0o 0ooo 00 Oooboobor Donnt0iooobinidntobiony oot foo0me 0 booo odo oo
000 000000 oo 0omoot ¢ 00 00ooe 0o0o 0o 000 00000000 0o booooo bofto DoCoooooooo
0000 000 [OO00CoCooo DOobdoO0oooooon ooboo 0o 0oboo ¢ boo boo Ooom o 0oooooo Ooooo
00000 00oooionoitoooon 00 ooodo boo 0Ihooooioo 0ofoo Do 0ooooo boODo 00Oo oooo
000000000 0 Dooobooo DoOoooooootoo 00 0ooo0oo ¢ 0oooomo Doooooooo Ooio00o o 00ood o
00 000 00000oo00 000000 0o 0000 0oi00oioon 0oor 0oorbodooioo 0o 0otoo boooofoitoino
000000 [0 bOoiooOooioit 000 booo booboo fopotd 0000 00 Doob Oooooio © bomoodoooo
0100 0000000000 0o0D 00 Doooioh 0oboiobiooo DoinottoO Oojoooodon 10 00oig 00 oooooooo
0000000 000 000oo 0oo oooo 0ooioom

000000 (000ooot DO 0oiOCo0o oo 0O0no 00oCoioo 0hoooo 0oboo o booboho Ooooot o
(000000000 00 0RO O000t0oo00nmo 1oobod oo 1o 0ipooow Do 0ooooinCoood boo 0 Coodooo
00000 [0 0000000 [IhhObOnOo [o0bbooo Doooooo b bhobooiooo o 0ob boom tooooooooo
00000000 000 OofooO0 00C00ooooOooboomoo booOoob 0o boodmodo 0oo OO0 boooboo od
0f00IoO0 bObO0oniOooo bOoooo Ooooo o OonodoC 0Ooo O 0o oooooado

00 000000 0oo 0oooibto 00 0000 00ooooooong 0 0ooobodoeoo 0o oboooo booooo
(0000000000000 100000 DoE OooooCCooioud boo 0boooo 00 DOoDooo 0o0odo © oo oo
000000 J0ooo 0O0oooooinfoboo 0o boooo boooioo 0o boo 00oooto 00 Diobioboo oooooo
000 0Iboo 000 00 j00oo0oo oo 0O00tor bootiboo oo o jooobod O Doooiodoo looocboo o
00100000000 C000000000o 00 Dobooooon 0 000 0ooooo 10 000 0oooiooobot booomomboioo
Q0000000 0O 0O0ooo 00000 DoooooC oo Doooo po0O0o 0 [ooootooobolo 00 bOoooooo
(0000OO0DIOOOD OOInnonoidoboot bo booooo boooote fob boo Do0ioobooodo

10 0000 00 0OOoIo Dootnbodtoibon fooitoo 00 booooooo 0o bOomoCoooo Coodoooooooo
000 000000oioot OO0 0 0000000 000 0oiotoCCo 0ooooobd ICCooiooooo Oootod 0o
0000000000 0 [hoodotot Jbooool 0 00mmoooioo 0od 0ooooo 000 fooobbooo Of booioooot oo
00 0O0OIDOoO 0o 00odoo 4o 0000t 0o0botbdbono booooooit 0000 hoboooobo O oo o
00000t 0omOo boo 00000 000 booobo 0bootnbOoooo doDooooo o 0o Dol bootortoono
(0000 DOIno0ooooomoo

U0 00000 f00O0o boo ooooooo Cooooooo O Dohododooto 0 DI0 00000ooo Oofoooco boo 0o
000000mo 01 0ODO0o booool Doo 000 boioo 0o 0o Jioo 00 Dobo booooo 0ooCooiooooo
(10 00000 00 D000 I0oio 000 boooooooll 000 bOoooon booio 0oooooDiond O 000D fo fooieoinoo
000 CO00000non tooooioo bo Doodndoiooo 0o 0o0d00odo O [0 Doooooooto bot Obooooton
000000000 Di0Coimn ibboinl 00boor bOUbn 0ooooitol 0iobion Oobooor booior booo
0000000 Oooooiool Uootocol 0 Ooio0mool 0ob0doooohd 0oboontnioo boboCooooioo doono
8 A 1 A o
Q000or Doooioo OO0 0oitr Doooo Ooto O0boooor Loooiooo Orooo Ooioooe oo oo
000000 0000 Doootooitoooo O 0o 000oooo OO 0oo0oboot 0oo 0ooib0o 0oo0boo O CodooOoo
(0000 10000000 0oDOo 0ooo boooo boooio Doiio 00oCoog O booooo 0 boo 4o 0o oo
000000 C00 booC oo oo DOoOo0oo 0o booo0Ooiocoo



00 OO0COO 00000 oo CooCOoool 0iooooo O 0ooooooot 0oo 0n 00000 0 o booooo o
000 Dol 0oooo Diboiboor 0oooo 0oobool 0booool bEooool Dooltoo Cooooo Oooioo
00000000 Coooo 0 ooo boo 0oooodo bo 000Jboo0 0o0oo I 0o 00000 0o 0ooooo o0dobooooo
0 000 Iho0oooD 000 booooo 0o 000 0 0008000000 o0too [0 4J0o0oooono 0otooo 0o 00O
(000 00000 D000 001t oo v oo 00oooo Oooo [0 boC Oooooooo O DOoDooo oo 0ooooo coo
0000 000000l O0oood Dobdoool Coodo oo 0 0o00ooo boooo bo bood 0oiio 000 - Coooc
00 00 00000 000 0000 DoOoo0 0oooo 00 0000 fooooit O fotoiOoooo booiooobl Oooooo
00 0000000 O 00t CoCoooo 00 Dooobot 0 0oooooomo 00 0ooCobibodooe oot 0o o
I o A A
00 00000000000 0ot 0ODOOo 0oomnoOo O Jonitoooo0oo oo OonodoCto Of Ooobodo b Cooinod
000 0ODOOD 0oooboidoo o0 000 00 0o0ootoo foboobool 0 00 boo0oo 000 footo boooo
00000000 0 DOodoiooon 0o booiro oooac

00 00000 0JooD 00 Dooooo 00 (0000 O 00 J000o 000 0oDbOoo boooo 0o booooo Oooooo
00 0000I0o0ooo 10 oo 0000 Ootoboooo © 0ooo 0oo booooboo oo booo Dodoo O ooooood o
0000 00 0000 Do0 07 boecoob 0000000 40 Drioobiiibong 0ooooomooo toooo 0ooooo O
00000000000 DOOoio oo 0oo @O0 00 Do0fooinooto oobootobooo O oOo0oCooooo Oooog Ooonoo
00000 0o 0o [0 400 0oot CODoooo Do0bodnodoedo bitooot 0o Uho booCdoohoooooo oo bo
000000 DO00hooon 0O0bo 0ooooo 0o [hoiofoofo0oo booooo 00 0oo ofioo O 0oooog o
000000000 0 Dooioobooo boo Oooo boooohooot Coooo Ooho boboool Lot Ooootoo Ooo oo
0000000000 00 0000 bobotoooo boo Coob oo 0o 00000 o COooioo 0oo0oido foootooooiobo
000 OOD0iO0 booooOm

U0 00000 00000 000 00 4ot 0000oooo 0o 0ooo booood doooootol oot boo foono
(000000 Dooiodo O hooooCooooo 0ao v oo oot 0o 000000 OoioootoC O fooooooo bod
(0000000 0000000000 0o 0o0iotioool CJ00oto 0ooobioon booooor O000oo iooomooo o
0I00oono0or Oooooo foobdoioOo 0o 0o0io bor »Jodooo oo Lo Ooo 0O0oo 0o ootooz
0oioo 0o booo

U0 DOo0oC 0bO0o boo [0 000 00O0oror Oootoo Dooon bobooooo Doooobooon boo
0000000 00 DOoOr 0io 0oooooomol 000boooool Ulior Oinoobooool Dooooobo ooojodooo
Loo0oooool 000 foooo 00 0oboooo OO oofoC 00 ODooo 0o boo DooHo 0oooooo o000 oo
(000 CCOoOo0 Oooot 0 00o0oDino oo oOoo O 0o Ionodbo 0o 0Oo 0ot 0oooed
(00000000000 Do booooo po0ooo 0oCoooo 000 0oo00oo O 0oo 0oooioo 0oooooooo o
00000 00000 © O00 00000t C0ooo 0o (poboob 000 10000n0oo0 0o1io Jno 0ottt Oooooo
(0000O0I0O0000 J0onol booro boo 0O 000D Dooo oo 0ot 0 0000 b 000 0ot 0o 0io0onooio
0000000 00 0oooobo oo ioOoo 0oo 0o boooo O DCooboo 000 ¢ 0ot oo 00 boo bolodooo

000000 0000 10 0000000 000 00 0odoo 000 07 000iboodo oo 000 00000 0oooo 00 00000
000000 Cooohoot OO0 00ooo 0ooooo boooodoooodo foit ooootoo bor O0Co 0o 00 o 0oo
(0000000 0000 booo 0 D000h000o omooo U Diiooooooo 0o 0ooto 00t booooooo ooiboooooo
00000 00 000 0oooooo 000 0bOo0ooot Oooo 00 0i0Coot [o0o0oo0 fooooobootooo toao
(00000 000 0iido oo ohoio 000 Coobooo Cooolotd fbobo o 00 OoCoo ¢ 0o Colooooo oo
000 000 000000 fo0Coooo U 0ooooo I0bobooo 0o bo boo 000000t ¢ fonoo oootoidoon
[ 000000000000 0ho0oo 00 0iootoo boo bof 0oo Dooooootoubon Ooooooe bob 000 biooCoo
000 0000o0ooo0inOoond 00000 0pobooooo O0 (000iooitol Doo 0o0oo 0oo boooomo
(0 C0DO0 000 0t D00 Codooooioo 0o 0oo 10 DoOoitoot Coooooiod oo 0odooo 0oiiiooioooooo
(0 00000 000 07 booioooo O 0ooodoiooo o boooooo 0 0 fooooooo beoo 0oo 0o 0boooooco o
000 100000 00 DOoo0oOood bocCcooo 0ooom 1o O0roooo 000 00000 Oio Oooo 0000000 0000
Q00 0oooo



i

2% (00 00000 00000 000 00 00 00000 O 00000000 000000 00000000 00 00000 DoDomo
00 000 DDOOOImooD 0bod 0oo Dooooo 0o [hoo 0oooooo 0o booo 00ooo 00 boooo [hoooio
(000 DOU D0o0oC 000 0oooooon boooooooot 0o 0boo booooood 000 booooooo 0o boooood
(00 000000000000 0Ot0oo 00 0 0000000 Doo oooo boooo bitooo Oioboooooo boooooono
(00l0otC 00 0oooo fooom 0O 0000oo 00 oo 0o © 0000 0ooooo 0ooo Dob jooooboo
(00 00000 00 [(0oo 00 Dooboooo 0o oo Oooo 0oitoptt O000oo 0o Do Doo 0o00oo oo boooiooo
00IIbOCoooOI0D0Do0 000 0itoo Jo0oo o 0 Oomoo Coooo 0o 0 Dooo oooe 00 © O0oeo0oooo
00 0000 0of00 OoobCOomooo 0 0ot oo too0ooo 0000t 000t bob 000l Dobo 0oooo Doooood
(0 0000000000000 010000 0o 000 booooo 0o 0oo boooooo booo 0o 0000 00 © boiooooo! oot
000 00 D0000I000o 0O0O0 0oibooo o 000000 00C0oo0ni0dm CoDbooo fbo Obooo oo O oooo
0000 000000 Or 0000l boooooonot o000 boo 0ooitoC0ootn 0o 00 bobbooboioooool booooo
00 00Or0000000no 000Dt OO0 0o 000Coooboo oo O 0iooio oo 00mdodooo booo 0ood doooooo
00 000 00000000 0o0ooi00ool 000o0ooo booobon Doooo 0In0000oo booooooo 000 booooo oo
0oooom

0000 DOOO00000 000 DOO (00000 000D 0OoCoioo DOoOoooo 0o Donoo 00oooD 0000000 0oooio oo
0000000 000 100000000 ooo 0ooo 0oooo oo bo 00Iopoooo booo boooo fomo 0o Cooooood oo
(10000 00000ooo boo boootoo 0oood booooooo 0oobbOobotr 000 000 Lo 0oo Dot 000o o0
(00 0000000C00ooomoan 0oooo fothoo 00t 00bomon 0ooo boo oo 0o 000 biotoOooooood
0 A

00 00000 00000 DOoooioooo 0e0 0000t Dototo0oon 0o 0oooo boo 0ooooo boooo o oo
(0000O0000II0 o000 00 OO0 000iCoOmibo oo 0obofoooo 0o CooOodood bob oo oo .
0uiiiioooot 0oobol 0bo 0000 boooiot 0oo 0o Dooo0ibood oo 0o 0oooco 0o boocbo O Oooo
(000000000000 0oofhor boo 0hdoto bo-boiod 0oo 0o Doibooodo 0o 0o 0ojcoo 0o CdoCooeo
0 DO000o0 Cho Dooooer 0oo Doo 00000 bl 0boooonoioD bobobOiiobomool C0oooo 00 oooo
00000000 0oo0ooo0 O0ooob mooo O dobooodioo Coooooooooobroooo 0ofinoooooo ooo
000000 boO 000 0o bObOoD Oooo

000 00 DOO00 CoCoioottiioOoo ooooomoo 00 0boooooooo OO0 Do00oodooio Dooooooo
0000000 0oodoo 0o OO 00 I000nio0i fOCCoion fortoiool 0obooo 0o Doo Ooo0ooioo
[I00000i00 0000 000 00mo0om 0oof oo O 00o0bool 0oooooo oo boboooo oo 0 oooo
(00000000 0O0ioCoo 0o 0O 00Dhitoobon boooo 00 0o 0oooo booooo 00000 00oo foboboodom
0000000 OO0 100 O0Cdoiorit 0ooonoo oo bolooooooeo

0 0000 00O 0000 00 00000 000000 DO 000ooiod 00 Cooooooo Io0i00ooo o Oboo booom
(000 U DO0 0000 0000 Dooooo 0o OO0 [odoo 0 0O 0000 000 bodotoCoo boo 0 0ooo beoo O
0000 D000 00oodoool oo foodo 0 0000 0o 0booo boo O00000o0o0i0 doooiit Coodcoco
(000 000 00oobd 00 OO0 DoDooo 0booooooio 0oU CooCooboo o0 bob 0o0ooboiio boooitoo
I o
Uoo000ioo 000 O0looooto Doooo ool Dobeo bioo boooo 0o 0 0000 0o 000oo 000 0ooo oo
00000Io000I00 Coooto Codooo Dopoo 4oooodo Liomol 4Ooo0el Oooo 0oien 0obo boood
I o M I [ A
00 100 Onooioooo 0O 0000 0okdootoodo 000 0o bordoitoooboo o boooooooo 0o boo Do
(00 0000C Dooo oo Ofofoooo 000 Coooooo bobo boboo bhobd 0o 0ooo 0o0dode b 00tod 000
(0 0000 0000 000 000 booo

0 0000 000 OO DO Cooo I00oo0 000 0oooooo Cooo hoioioog oooobbol Cbooo bod
Q0000000 Ooool 00ooooo boooboo Dooiboo 400iool Lhooor ooboool boooo boo Do
(00 OlO000 COo0o 0000t oo 0o OO 0ofdbooon 0ooooo 0o Dooomol 0o 0oiomooioo Ooo
0000 00 00D 00 DO00 0O000o0o 000 000 000 booooooo 0oo0io 0o 0 00000 Doooto Dooo 1o
00000 40 Doooo 000D oot Coo0ooodooo 000 l00oo 0o 0oo Doiood Dot ioooo 0boodoe Ooood



(il

000 O0ooioo Ooooo Doomot 000 Dooioo 0oo booo 000 0ooo 00 OO0 o 000 O 0booo tioao
000 000 0000 0oooooD biooo 00 bo O00o0 U 0000 U bobo 0000 oot 00 boot boOoooooo
(000 OO 0oo0 Doooo boo 0o foooooo oo DOoooooo 0ot Ooooooomo O Oeoooeibodiao
00 D00 O000 000 0000000000000 Dioboen DOIbooboooo 0oo ooioo boob 0oooo oo 00 boood
00t DD boooooon 0oo 0o0oit 0o 0opoooo 0ooo 0o 0o 00000 focooobooo foiboooo
0000b0bOor ODoooo bo booo 0o booobot Oooo boob Ooooo 0h OoooCe oo 0bo Dooo boo
(000 00000 00 OO000ieooo o Ioob boo oo

0 0000 000 000 bCO0oioomo oo oooot foo Doboot bod bojoooo 00 0000 0o boio oo
(0 00000 OO 00000 0otoCoooon 0oo boooohoooo 0o bor boooo 00 0oooooo 00o oo oood
0000 00 0Ib00 Coot O foioOoor boooo oo 0o 000000t boooO0moo Uooto 0o booo
(0 JOOI0 0hO00o 0o 00000 000 booo boooooot 00bOoooooo boo oobotoo Ooo joboo boo
00000 000000 bobo O 0o 000t 0000000000o 0o 0iCCOoo0 000l 000. Dotooo 0 01oooo
(0000000 00 DOoo booo 0o U obooodoib boooooo 000 000 000 0boboo 0o O0ooooooo oo
00000000 DO00 00td 00 000 Ooooo booo oo 000 boooc Coooo bo 0o Ceo0 (ooof Doooooo
0 (000 0000000 00 000 0000 DoO00oooonoo 00000 000 0o0ooooo booooooo

0 000 0040 100 40 [0 boootoon J00oo 0oo Oooooiobl 4boo O0 000 0o0ooioooooo
(0000000 00 00000000100 000 0 OO0 booooto OO0 0onbotoioit boooo 0o 0 00booobo oobod
00 0000000000 4o 00 0000 000ooodo oo o0 0000 Oooooooo 0oo 0o jo0do oo 0o tootoo
(00 O 0ot 0o 000 00000 0 booo 0oooo footoo fooo. Dioooo ¢ 00O oobad

0 0000 0O0 000 000 OO0 oOoor 0oboo 0oo 00ioo Looobooo Dbotoooohl booo
N o A W A
LooDoooool 000 boo 000 000000 0oo Dot 0o 0oo Cooio © 0000 0o oo oot O0oooo o
00 0000000 00ooio 0ob 0000bomo ¢ Iooo 0boo ¢ Iooo 0oC C0oog 0 0ooo boo oo ooo
8 0 O o 0 W
00010 o0 booor 0booo boo oo Or bodoooo (0000 000 0000 10000oCCo Dooobe o Od
(0000 0000000000 10000000 00000000000 hoo b 0000 0DOoo 0o OO o 0 000 00 0000 0 0oo0
000 100000000 O 0ooomo DodCoto oo boo 0o boo 0booo bOo 0Cooo Omo 000 oo Odo 0ba
0oooo Ooo

00000 OO0 000 0000000 000 © 0oiob 0o Doodo o 0 0000 00000 0000 boiobod boodo
00000000 0 Oooio boo booo bobooobood 0oioboo oo boo ¢ b0 boooo oo Ohoo boo 0ho
0ioOo0o 000 0ot 0oooooo 0o 00000 Doooboito Ooooo 0 Dodooo 0ood 0o 0oob boo 0oood
000C0oooD O o0 Dol bOoO0oo 000 0booot bo0oi0oooooor 0o botooboo boooo boo ood
10000 00 DO0ho 0o 0ooo ¢ Dol 00 00000000 000oioooo fitoo 0o ¢ 0obooob bOoo 00ooootoioo
00000 Ih00000Cbon 0Oiooo 0 00 Ooo 0roood 0o0ooo 0oo Doboo 000oi00 o0oooot 0ooood
0 00 0000000ooion oootr booooo oo O 000000 boco 0 Do0io booooooooooio ool booooood
000 0000100000 0 0hOooooioooo foooo 0oo 000foooio Coooodio 0 00 OO Oovooe 0ooo 0 oo
000000 000 0Doo 000 boo 0o 00 0000000 000 0000 0mo000ood 0ooooooo 0o 0000 00
(000 0O000Uoooooo 0oo 0 00 Oomoor bood Dooioooor 0oo0oto booooo boo boomoo booooad
0000 O0ooo 0 0Obooobo 0o bood bo bo 0oobodoo foboio o 0ot Cooooo (oo 010 boooo
0o0ooot 00 OO oo

000 0000000000 U 0ibooite Doooooed 0 0o [dotot 000 0o0dio ot bopooonoo U Oooodotra
00I0oooono [0 0boooooo U 4o 000 boo 000 Do 00 000 Dooo 0oo 0ooo



LHopodon

0 [O0CoCDoooo
00 O 0000ooo eooboboo oomg o o
0ot DiOoomool booowoo o
0 A 1 T
o CJoomoiot googogoot
000 0000 Oopoooe cooe
00 O000o00oiooo 0ob COoooe Doond
00 O0ooo0 bDOUooob0d oroeoroaoo
00 0000000 Opoooct cogoooeoo

o I e I e S e |

00¢0
00t
0010
0010
00¢e
oolte
00
0

e e T = I e T e [ e Y e B e |
[ == e i N == ]
e O e O e Y e Y s [ s [ s e
[ R e e T = T e I e B e B e
[ e I === T == T e Y e R e B e
e O e O e Y e Y s s [ s e

0 0000000000 00 O000boobor biooon bioooooibo
00 [COO0oOIOc OObooD googQooooeooOoUoOE
1 1 o o

0ot Oroomotl Dooomwooer oo o
oot 0o oooomooe gooooot
0
0ol DO0OOb DobOOoootig o oo
0ot oot DotoOpomg oo oo
000 Coobooobb ObOom oooot
00 [OOo0O0bodn Doomooe oo I
1y [ I
00 0OOo00 Doomoimoooooe I
00 O0rCmoCC00oo0 cooeooeo 0

s Y e O e O e Y e Y e [ e O e O e Y s [ s s
e I e = N e e Y e [ e O e Y e Y s Y e
e R e R e R S T T e R e R e T e I e =1
s O e O e O e Y e Y e [ e O e Y e Y s [ s
e e T e T e e Y e R e R e Y e Y e
[ e T == O = T e T e Y e Y e Y e Y s Y e Y s
s e O e O e Y e Y e[ e O e O e Y s [ s s

N ==

00
00
00
00

0 000000 boooon OoObtitdooot 0ooo tooooooo
00 DoooboooOnoooocooocrooCoDOCOODOODE
00 [C000o0mooc Ooooomg ocogoopoooot
N
00 OO 0oO0mwD Dooooiooobon Dooeoo 0 ¢
1 0 M
00 00000000 Oopoo gtoogoopooot

0 8 o AU
0ol 00000oomooo Doooiooooo 0oeooito
0 o A A I

[ T e T e R e B e Y |
e T e T e N e O s Y s TR e B e

o oo o ca £ £ £ 0o o
[ I e T T e T e T e T e Y e O e R N
e T e T e O e Y e TR s TR e S e B e

[ I e T = T e I e R e B

e I T T e L e L e N e T = R I = =

oo o

[ R T T e L e e B e R

s Y e O e O e Y e Y e [ e O e O e Y s [ s s e O e O e Y e Y s [ s s s

e R e =R == T == = |

e == O e Y e e [ e O e O e Y s Y e Y e e e = R e e [ s Y e S e |

e T e T e e e T e Y e Y e S e S |

e == e R = I I ]

e T e R e N S T T e R e R e L e R =1

_
=

e e R = R e R e I i

s Y e O e O e Y e Y e [ e O e O e Y s [ s s e O e O e Y e Y s [ e [ s e

e T e T e O e O s Y s Y e Y e R e S |

e = O e e Y e [ e O e O e Y s Y e Y e e e T = I e T e [ e Y e B e |

B e T = R e e e Y e Y e S e

s I e O e O e Y e Y e [ e O e O e Y s [ s [ s e O e O e Y e Y s [ s [ s e

s e O e O e Y e Y s e [ e Y e

e T T e T e e Y e O e O e Y s Y e Y e [ R e e T T e I e B e B e

[ R e T e e e Y e Y e B e

[ e T == O = T e Y e Y e Y e Y e Y s [ e Y s [ e I === T == T e Y e Y e B e

[ I === =y e [ e Y e Y e Y e

s e O e O e Y e Y e[ e O e O e Y s [ s s e O e O e Y e Y s s [ s e

e e R e O e Y e Y s [ e [ e e

e I T T e L e L e N e T = R I = = [ I e T = T e I e R e B

[ R T T e L e e B e R

gmo

e Y e e Y e e Y [ e )

|

o e O e Y e Y e Y e e O e e Y e Y e [ e
i O s e e Y e Y s e Y i Y s (O |

o
ao
ag
0o
ag
0o
ag
ao
0g
0o



*QMi2Mib Bt

9 hQTQHQ:;B+ H ii2MiBQM L2m" H L2irQ Fb 9y
9XR AMi"Q/M+iBOQM X X X X X X X X X X X X X X Ky X X X X X X
9XRXR aBKTHB+B H +QKTH2t}Hi2'h X X X X% X X X X X X
9Xk :2M2° HBx2/ aBKTHB+B H ii2MiBQM L2m" H L®GrQ Fb X X X
9XKkXR :2M2° HBx2/ bBKTHB+B H +QKTH2t +QM®PQHmMIiBQM H
9XkXk aBKTHB+B H +QKTH2t ii2MiBQM H v2 9% X X X X X X
9XkXj 1[mBp B M+2 M/ bBKTHB+B H r "2M2b®3 X X X X X X
9XkX9 *QKTH2tBiv M HvbBb X X X X X X X X9K X X X X X X
9XkX8 *QKT "BbQMb rBi? Qi?2  bBKTHB+B H 8%?Bi2+im 2b X
9Xj LmK2 B+ H _2bmHib X X X X X X X X X X X X X X X X X X
9XjXR h> D2+iQ v S 2/B+iBQM X X X X X X X8R X X X X X X
9XjXk *Bi iBQM *QKTH2t AKTmi iBQM X X X X8 X X X X X X
9XjXj :> T?*H bbB}+ iBQM QM hl. i b2ib X X XX X X X X X X
9XjX9 aBKTH2t S 2/B+iBOM X X X X X X X X BX X X X X X 3

8 6’QK G i2Mi:" T? iQ G i2Mi hQTQHQ;v AM72 2M+288
8XR AMi'Q/mM+iBQMX X X X X X X X X X X X X X &X X X X X X
8Xk J2bb ;2 S bbBM; L2m > HL2irQ ' Fb X X X X X X8X X X X X X X
8Xj .Bz2 2MiB #H2 G v2  7Q G i2Mi hQTQHQ;v A8H72 2M+2 X X
8XjXR h@2Bz2 2MiB #H2 :> T2 JQ/mH2 X X X 83X X X X X X
8XjXk ITHB7iJQ/MH2X X X X X X X X X X X XX X X X X X X
8XjXj h?2 SQHV:QM AM72 2M+2 JQ/mH2 X X X% X X X X X >
8XjX9 .QrMHB7iJQ/mMH2 M/ PmiTmi *QKTmi iBB®M X X X X X
8XjX8 h  BMBM; Q7 i?2 .Bz2 2MiB #H2 *2HH *@RTH2t JQ/mH?2
8X9 LmMK2'B+ H _2bmHib X X X X X X X X X X X XRX X X X X X .
8X8 GBKBi iBQMb M/ 6mim 2 .B 2+iBQMb X X X XjX X X X X X

e h M;2Mi "mM/H2 *QMpPQHmMiBQM- 6BHi2 b- M/ L2mé8H L2irQ Fb
eXR AMi'Q/m+iBQM X X X X X X X X X X X X X X &X8X X X X X X
eXk S 2HBKBM v .2}MBiBQMb X X X X X X X X %X X X X X X )

eXkXR J MB7QH/b M/ h M;2Mi "mM/H2b X X X &xdX X X X X X

eXkXk h M;2Mi"mM/H2 aB;M Hb X X X X X X %X X X X X X >
eXj h M;2Mi "mM/H2 *QMpQHmMIiBQM H 6BHi2 b X X3X X X X X X
eXjXR *QMM2+iBQM G TH +B M X X X X X X %X X X X X X >
eXjXk h M;2Mi "mM/H2 6BHi2b X X X X X X XeM X X X X X X
eXjXj 6°2[m2M+v _2T 2b2Mi iBQM Q7 h M;2Mi tmM/H2b 6BHi2
eXjX9 GQrT bbh M;2Mi "mM/H2 6BHi2 b X X XIK X X X X X >

eXjX8 h M;2Mi"mM/H2L2m  HL2irQ Fb X X X&XkX X X X X X

eX9 .Bb+ 2iBx iBQM BM aT +2 M/ hBK2 X X X X XdX X X X X X X
eX9XR .Bb+ 2iBx iBQM BM i?2 aT +2 .QK BM XdX X X X X X X
eX9Xk .Bb+'2iBx iBQM BM i?2 hBK2 .QK BM Xdd X X X X X X

eX8 *QMbBbi2M+v Q7 h M;2Mi "mM/H2 *QMpQHmMIiBIQM X X X X X

eXe LMK2' B+ H _2bmHib X X X X X X X X X X X ¥XNK X X X X X .
eXeXR hQ mb .2MQBbBM; X X X X X X X X X ®NX X X X X X
eXeXk qBM/6B2H/ 2+QMbi'm+iBQM X X X X3 X X X X X X
eXeXj qBM/6B2H/ 6Q 2+ biBM: rBi? 2+m "2MBhLLb X X X X
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3d

aT "b2 aB;M H _2T 2b2Mi iBQM Qp2  hQTQHQ;B+ Ryal +2b
XR S'QQ7 Q7 KRG XKX X X X X X X X X X X X XR¥YdX X X X X X

hQTQHQ;B+ H ii2MiBQM L2m" H L2irQ Fb Ry3
"XR S QQ7 Q7 hX2R 2K X X X X X X X X X X X XR¥3X X X X X X
"Xk CQBMi:2M2> HBx2/ aBKTHB+B H ii2MiBQM LRRY H L2irQ Fb

6°QK G i2Mi :> T? iQ G i2Mi hQTQHQ:;v AM72 2M+RRk
*XR h> BMBM; S°Q+2/m 2 X X X X X X X X X X X RRKkX X X X X X
*Xk *QKTmi iBQM H *QKTH2tBiv X

X X X X X X XRRjX X X X X X
*Xj //IBiBQM H _2bmHib X X X X X X X X X X X XRRjX X X X X X
*Xj]XR a KTHBM; bi’ i2;B2b X X X X X X X X XRRX X X X X X
*XjXk LmK#2 Q7 K2bb ;2@T bbBM; G v2'bh X RROX X X X X X
*XjXj J tBKMK *V+H2 aBx2 X X X X X X X X X KR8 X X X X X »
*X9 //BiBQM H S QT2 iB2b M/ SHQib Q7 i?2 AM7RR@/ *QKTH2t2
*X8 JQ/2H “+?2Bi2+im2 X X X X X X X X X X X XRRX X X X X X
*X8XR :° T? M/ *2HH *QKTH2t *QMpQHMIBQMRRN2m  H L2irQ
h M;2Mi "mM/H2 *QMpQHMIBQM- 6BHi2 b- M/ L2mRKRL2irQ Fb
XR S QQ7 Q7 M2RE XK X X X X X X X X X X X XRXR X X X X X
Xk a?2 7G TH +B M H;Q Bi?Kb X X X X X X X XRXNX X X X X X
Xj STQQ7 Q7 S'QTQbBIBOQMR X X X X X X X X XRXyX X X X X X



*?2 Ti2 R

AMI Q/m+iBQM

aB:M HT Q+2bbBM; UaSV i2+?MB[m2b ? p2 #22M ?BbiQ B+ HHvV
/2}M2/ Qp2  1m+HB/2 M bT +2b- ivVIBRXHHQIBK2+Q@MHM v+ 232" 2
?2 b #22M bm ;2 Q7 BMi2 2bi BM /2 HBM; rBi? bB;M Hb i? i "2 /2}M
MQM@1m+HB/2 M /QK BMb- bm+? b :  T?b Q" B2K MM K MB7QH
/2p2HQTK2Mi Q7 aS K2i?Q/QHQ:B2b + T #H2 Q7 ? M/HBM; KQ 2 2tQiB-
#v TH2i?Q° Q7 TTHB+ iBQMb-bT MMBM; 7°QK blQ4+8 H M/ #BQH
T Qi2BM 7QHM/M;QMD2+im 2b T°QQ7 BM I 2 K i?2K iB+b (

1m+HB/2 MbT +2b ? p2 M im" HHv #22M mb2/ 7Q" HQM; iBK2 iQ K
bB;M Hbi? i "2 BM?2 2Mi iQ i?2 T?vbB+ HbT +2 b BMi2M/2/ mM/2
Q7 +H bbB+ H T?vbB+bX M 1m+HB/2 M bT +2 Bb BM7Q K HHv b2z
bQK2 "2H iBQMb?BTb- K BMHV 2tT 2bbB#H2 BM i2 Kb Q7 /Bbi M+2
K i?2K iB+ HbT +2b+ M#2 Q : MBx2/BM Tv' KB/ RX8-?BQM b b?Qr
bm+?i? ii?2 bT +2b ii?2iQT Q7 i?2 Tv KB/ "2i?2KQ 2 bi'm+im 2
"2 HbQ BMbi M+2b Q7 HH i?2bT +2b #2HQr i?2KX

i i?72 7QmM/ iBQMb Q7 i?2 TW2KB/bBXTML2 +QHH2+iBQM Q7 2H2K?2
“2T 2b2MiBM; i?2 7mM/ K2Mi H Q#D2+ibX

a2ib + M #2 2[mBTT2/ rBi? MQiBQM Q7
M2B:?2#Q°?2QQ/ KQM: 2H2K2Mib Q7 i?2 b2ibX
b2iiQ;2i?2 rBi? M2B:?2#Q°?QQ/ bi'm+im" 2
BbiQTQHQ:B+ HiPTi#2 }M/ ii?2

#QiiQK Q7 i?2 Tv' KB/X

aQK2 iQTQHQ;B+ HbT +2b + M#2 +? ~ +i2 @
Bx2/ b6HQQFBM; HBF26 M 1m+HB/2 MbT +2 BM
M2B;?2#Q°?2Q0Q/ "QmM/2 +? TQBMiX hQTQHQ;B+ H
bT +2bi? iHQ+ HHv "2b2K#H2 1m+HB/2 M bT +2b
"2 + HHRTQHQ;B+ H K MB7QH/b

hQTQHQ;B+ H K MB7QH/b + MB#@ 2[RIBRPIR/iB+ H bT +2b
rBi? /Bz2 2MiB #H2 UbKQQi?V bi'm+im 2 2M@
#HBM; + H+rmHmb- KBEBMMIiB2KH2 K MB7QH/b

i i?72iQT Q7i?2Tv. KB/BE2X}MM K MB7(B+/D 2MiB #H2 K MB7QH/b
2[mMBTT2/ rBi? M BMM2 T Q/m+i #2ir22M i M;2Mi p2+iQ bX h?2bz
K2 MbiQ /2}M2 MQiBQMb b H2M;i?b Q" M;H2b BM MQM@1m+HB/2 I



"2vQM/ BHHmbi® iBM; i?2 i2+?MB+ H?B2" "+?2v Q7 i?2 K i?2K iB+ H
#Qp2-i?22 Tv: KB/RBIRBEBHKEQ 2K#H2K iB+ Q7 irQ Q7 i?2 KQbi 7mM/ |
+QM+2Tib BM bB;M HQ+QHRKWRBIMBQMb@EKTH? Qm;? KQ/2'M
aS H2Mb-BM~m2M+2/ #v M/ bvM2 ;B+rBi? K +?BM2H2 "MBM; T2'bT
i? i HQ+ HBiv M/ "2H iBQMb?BTb "2 M/ ? p2 Hr vb #22M ii?2 7Qm
T Q+2bbBM; i2+?MB[m2X h?2 K BM "2 bQMBb i? ii?2 F2vBM; 2/B2Mi
bB;M HT ' Q+2bbBM; U M/- ";m #HVv}RRVbA+@ERIp®R KmMiBXMb
+QMpPpQHMIBQM Bb /2}M2/ # b2/ QM i?2 M2B;?#Q ?QQ/b Q7 i?2 bT +2
QM UiI?2 HQ+ HBivV M/ QM ?Qr i?2 M2B;?#Q ?QQ/b BMi2 " +ifQp2 ' H -
02'v HQQb2HvV bT2 FBM;- i?2 }Hi2 2/ bB;M H QM TQBMi Q7 i?2 /
iBK2 BMbi Mi- TBt2H- XXXV Bb mbm HHv Q#i BM2/ b b+ H2/ N
+QK#BM iBQMb Q7 M2B;?#Q bB;M Hb-rBi? i?2 r2B;?ib+ T #H2 Q"
2ti2Mi- i?72 /QK BM Q7 i?2 bB;M H M/ Bib 72 im 2b- BX2X i?2 /QT
bT +2X 6BHi2°'BM; QM iQTQHQ;B+ HbT +2b Bb mbm HHv T2 ' 7Q K2/
M2B;?#Q ?QQ/ bi'm+im 2X 6BHi2"BM; BM iBK2 M/ QM i?2 TH M2 Bb
H2p2® ;BM; i?2 M2B;?#Q ?QQ/ bi'm+im 2-/Bbi M+2b- M/ M;H2bX 6E
K MB7QH/b Bb mbm HHv T2 7Q K2/ #v H2p2  ;BM; i?2 M2B;?#Q ?2QQ/
M;H2b- M/ +m'p im 2X 6BHi2 "' BM; QM i M;2Mi #mM/H2b Bb T2 7Q K
M2B;?#Q ?QQ/ bi m+im 2- /Bbi M+2b- M;H2b-+m'p im 2- M/ i?2 #n

HH Q7 i?72 7Q 2K2MiBQM2/ }Hi2 bf+QMpQHMIBQMb b? "2 +QKK
i?72v;Q7 QK 6HQ+ H/BK2MbBQM6iQ O6;HQ# H/BK2MbBQM®6 H2p2"®
BX2X i?2 BMi2® +iBQM KQM; M2B;?#Q b- M/ i?2 bT2+B}+ bi m+im
"2 /2}M2/ QMX h?Bb 7 +i Bb bm#HBK 722 BV MPRv+/@QMHRMi Q7
Hi2 M iBp2 2T 2b2Mi iBQM Q7 bB;M Hb #H2iQ + Tim 2 b HB2Mi ;H
#2 /B '2+iHv T Q+2bb2/- M/BMr?B+?i?2 +QMpPQHmMIBQMBb T2 7Q K2
KmHIiBTHB+ iBQMbX

P#pBQmbHv-i?27 +ii? i/BbT ~ i2bT +2b M/i?2B  +Q "2bTQM/BM;
bQ bBKBH "Bb MQi +QBM+B/2M+2X M 2H2; Mi K i?2K iB+ H7Q K F
+QMbB/2" iBQMb Bb ;Bp2M #v i?2 H;2# B+ aB;M H&-Q+2bbBM; U
T 2b2MiBM; M H;2# B+ i?2Q vQ7HBM2 " bB;M HT Q+2bbBM;X a.
bB;M HKQ/2H /2}M2/ b i BTH2K /2 #v M H;2# Q7 }Hi2 b- bB;M }
K TTBM; ;2M2° HBxBM; i?2 +QM+2Ti Q7 i?2 x@i° Mb7Q K iQ #BD2+
7 QK p2+iQ  bT +2 Q7-2X;X-bB;M Hb KTH2b- BMiQ i?2 KQ/mH2X
aS Bb iB2B7i QT2, B Bb i?2 ;2M2° iQ Q7 i?2 H;2#° Q7 }Hi2 b-
i?72 "2 /2 rBHH MQiB+2 i?2°"Qm;? i?Bb i?2bBb-BiBbi?2 QT2 iQ  2M
M/fQ  i?72 ;2QK2i'v Q7 i?2 /QTi2/ bT +2X AMi?2 aS 7 K2rQ F-i?:
/I QK BM M im®™ HHv "Bb2b b i?2B "2/ m+B#H2 +QKTQM2Mib Q7 i?2 b

H;2# B+ aB;M HS Q+2bbBM; 2T 2b2Mib i?2 ?B;?2bi p BH #H2
Ki?2K iB+ HT2 bT2+iBp2-+ T #H2 Q7 +? = +i2 BxBM; aS 7" K2rQ F
Q7 i?2 Tv: KB/ BRMKEBQK2p2 - i?2 bB;M HT Q+2bbBM; +QKKmMBiv- ?
;T QmM/2/ 1i?2BMi2 b2+iBQM Q7 b2p2° H/Bb+BTHBM2b HBF2 BM7Q K
i?72Q v- bi iBbiB+b- TTHB2/ K i?2K iB+b- M/ +QKTmi2  b+B2M+2-? b
b2°'B2b Q7 7 K2rQ ' Fbi BHQ 2/ 7Q bT2+B}+ /QK BMb-2 +?2 Q7 i?2K H
M/ T +iB+ HBMbB;?ibi? i +QmH/ MQi #2 "2 /IBHv /2 ' Bp2/ 7 QK aSX

6’QK Tm 2 K i?2K iB+b T2'bT2+iBp2- iQTQHQ;B+ HDbT +2b °2
rBi?BM i?2 }2H/ Q7 iQTQHQ;v M/ #:2##BB2 i BREHMMVK MB7QH/b
"2 K BMHv bim/B2/ rBi?BM i?2 }2H/ Q7 /BX26QMiBBH ;2 oK\ -vi P 2



K BM +QMi ' B#miBQMb Q7 i?Bb i?2bBb "2Hv QM 2H2K2Mib 7" QK #Qi?
/IBz2°2MiB H ;2QK2i'v- BM bQK2 + b2b /> rBM; BMi2 ' 2biBM; +QMM?2
i2°QO0m;? i?72H2Mb Q7 bB;M HT ' Q+2bbBM;X

6Q r? i +QM+2°"Mb bB;M HT Q+2bbBM; Qp2  iQTQHQ;B+ HbT +2|
Bbi?2 }2H/ Q7 ;"  T? bB;M HT Q+2bbBM; U:aSV- 7 K2rQ'F BKBM; i
[2}M2] Qp2  i?2 p2°iB+2b Q7 ;> T?-r?B+? "2 QM2 Q7 i?2 bBKTH2l
iIQTQHQ;B+ T #2T? Bb b2i Q7 2H2K2Mib Ui?2 MQ/2bV iQ;2i?2
b2i Q7 HBMFb Ui?2 2/;2bV 2T 2b2MiBM; T B'rBb2 "2H iBQMbX h?
T Q+2bbBM; iQQHb Bb KQiBp i2/ #v M/ bB;MB}+ MiHvV #QQbi2/ b2
KQbiHv "2H i2/iQ M2irQ F2/ bvbi2Kb- 2X;X rB'2H2RYy +QKKmMB + |
Q bQ+B H MRiRQ#EMD HbQ iQ M2nR)Q b+«BM+2 ( RB b B M (
BMI2HHBRRPMMZ tQKTmi iBQM HRB? DKBhIii@ M K2 72rX

>Qr2p2° - MQirBi?bi M/BM; i?2B° 2MQ KQmb bm++2bb- ;" T?2@# b2
"2 MQi Hr vb #H2 iQ + Tim 2 HHi?2BM7Q K iBQM T 2b2Mi BM BMiz
BMr?B+? KmHIiIBr v/2b+ BTiB&RXBhQXQmB 2Q0K2 i?2 HBKBi iBQMb C
;0 T?b-KQ 2bQT?BbiB+ i2/ iQTQHQ;B+ HQ#D2+ib+ M #2 2KTHQvV?2

PMi?2 TTHB2/ K i?2K iB+b bB/2-i?Bb TT Q +? ? b #22M bm++2|
BM i?2 }2H/ Q7 hQTQHQ;B+ H . i M HvbBb- r?Qb2 K BM ;Q H Bb
7°QK H;2# B+ iQTQHQ;v iQ 2ti° +i BMXKQXK TBIHB 7 i GRMbH Q7
H;2# B+ iQTQHQ;v ? p2 #22M /2bB; M2k} Q+ QMNRi2 QH/Bip+2BQ N (
[Bbi ' B#mi2/ +Qp2 ;2 +QMi QH xBHkdg@-Mk QB MiBi+(QH KBWEB M ; (
h?2 7mM/ K2Mi HiQQH Q7 h. Bb T2jhBiP2VHQRIKQMQAr2/(K2i?Q/
iQ+QKTmi2iQTQHQ;B+ H72 im 2b Q7 bT +2X AM7Q K HHv- bmTTQt
+QHH2+iBQM Q7 TQBMib BKBM; iQ mMp2BH i?2b? T2b Q T ii2 "Mb i~
_ 1?27 i? M Dmbibi "BM; ii?2 TQBMib bi?2v "2-r2+ M +QMbB/2" 2t~
QmM/ 2 +?2 QM2X bi?2b2 +B +H2b 2tT M/-i?2v#2;BMiQ Qp2 H T- +
b 2/;2b-HQQTb- +QMM2+i2/ +Hmbi2 b- Q"  2KTivbT +2bX S2 bBbi2l
M/ MQi2b i?2b2 2pQHpPpBM; b? T2b- 7"'QK i?2B 7Q K iBQM iQ r?2M i?:
rvX "v2t KBMBM; i?2 HB72bT M Q7 i?2b2 b? T2b 7' QK i?2B" #B i? i(
BiBb TQbbB#H2 iQ ; BM H v2 2/ BMbB;?ib BMiQ i?2/ i 6b Qp2°  HH 7

PMi?2 bB;M HT Q+2bbBM; hR/PQHTRZB2HH @B;M H S ' Q+2bbBM;
thaSV ? bp2'v 2+2MiHR- BIEBMEM+HmM/2b :aS b T "iB+mH ~ + b2X
BKb Q7 haS 2 +QKTH2K2MKk),vi?B: i M7Q+mbBM;-HBF2 h. - QN
i?72 T°QT2'iB2b Q7 i?2 iQTQHQ;B+ HbT +2b 2ti~ +i2/ 7°QK /i - haS
T QT2iB2b Q7 bB;M Hb /2}M2/ Qp2  i?2b2 iQTQHQ;B+ HbT +2bX AM
+QMi"B#mi2/ iQ 7Qbi2°'BM; i?2 /I2p2HQTK2Mi Q7 K +?BM2 H2 "MBM
M2m™ H M2irQ " Fb QT2 iBM; QM ;" T?@bi m+im 2// i H2 /IBM; iQ i?2 .
}2H/ Q7 :° T? .22T G2 "MBM;- haS 2M+Qm" ;2/ MQp2H /2bB;Mb Q7 /2
#H2 iQ H2 M7 QK /i /2}M2/ QM KQ 2 bQT?BbiB+ i2/iQTQHQ;B+ H
i?72 2K2;2M+2 Q7 iMRTDH@B+ H .22T GB.GMMj -] 9) X

6Q r? i +QM+2"Mb bB;M HT Q+2bbBM; Qp2° _B2K MM K MB7QH
Q;MBx2/ mMB}2/ 7° K2rQ F Q  }2H/- #mi b2p2" H bm++2bb7mH TT
T Q+2bbBM; i2+?MB[m2b ;" QmM/2/ BM /Bz2 2MiB H ;2QK2i v ? p2 bi
BMi?2 T bi 72rv2 "b-bm+? brBM/@BB-2hiBMBQMBM;b?2 2H iBp2
Qi iIBQMb Q71 "i?i2+i®MBMEHBI Wi (?vTQi?2d)BbM2 biBH&o;T( +2
i +FBM; # b2/ QM KmHIBTH2|@)-MD2MMiQ M wh2( 72rX M 2H2; Mi
2t KTH2 Q7 b2H7@+QMi BM2/ aS 7 K2rQ'F7Q°  _B2KNMM K MB7QH/|



RXR +QM+Bb2 HBi2" im 2 "2pB2r 9

BMr?B+? +QMpQHmMIBQM QT2 iBQM Bb /2'Bp2/- M/ }Hi2 b U M/
[12}M2/ # b2/ QM BiX AM ;2M2° H-T ' Q+2bbBM; M/ H2 "MBM; Qp2° _B
M2+2bb 'v7Q irQ K BM 7mM/ K2Mi H 2 bQMb, i?2v + M KQ/2H +m
i?72v "2 /22THv +QMM2+i2/ iQ i?2 +QM+2Ti Q7 bvKK2i'v- r?B+? +
[1"2bb2/ b QM2 Q7 i?2 TBHH b Q7 b+B2M+2 BM Bib KQbi ;2M2 " H K2z
iQ i?72 ?BbiQ B+ H2pQHMIBQM Q7 :° T? .22T G2 MBM;- /2p2HQT?2
7°QK:" T? aB;M HS Q+2bbBM;-i?2 aS +QKKmMBiv ? b #2+QK2 KQ
TQr2 Q7 /Bz2 2MiB H ;2QK2i'v 7P20QK22 BOKBAM; QZ (dB-M;
/IBb"mTiBp2 }2H/ BKBM; iQ +H bbB7v M/ /2bB;M /22T H2 "MBM; K
bvKK2i'B2b i? ii?2v b iBb7vX

h?2 /2p2HQTK2Mi Q7 ;2QK2i ' v@# b2/ K2i?Q/b M/ iQTQHQ;v@+?
bT "F2/ BMi2 2bi BM mMp2BHBM; i?2B° BMiBK i2 +QMM2+iBQMb-
/IBb+Qp2'BM; MQpPp2H T i?b i? " Qm;? r?BRXiRM H2 iKBP2Bd\M 6B ; X
BM #Qi? /B 2+iBQMb- #QiiQK@mMT- Q  iQT@/QrMX 6 QK K2i?Q/Q/|
i?Bb TT Q +? BbBMi ' BMbB+ HHv DmbiB}2/ #v i?2 TQr2 Q7 iQTQH
TH2/i° MbBiBQMb 7'QK +QMiBMmMQmb iQ /Bb+"2i2 bT +2b M/ pB+.
OM2B;?#Q ?2QQ/ "2bQHmMIBQMO6 Q7 i?2 +QMbB/2°2/ bT +2X 1t KTH2L
bvKTiQiB+ KQ/2Hb 7Q " ;> T?b-BX2X ;" T?b ? pBM; O-BM}MBi2 Mm
Q }MBi2 U;2QK2i ' B+V ;" T?b /Bb+ 2iBxBM; bQK2 mM/2 " HVBM; K MB7
r’B+? QMHv b KTH2 Q7 TQBMIipNtXM #2 Q#b2 p2/ (

h?Bb i?2bBb Bb K BMHV 7Q+mb2/ QM i?2 #QiiQK Q7 i?2 Tv KB/-
bT +2b-rBi? bQK2 +QMi B#miBQMb "2; "/BM; i?72 iQT Q7 i?2 Tv' KI
K MB7QH/b- M/ MQp2H "2bmHib QM ?Qr i?2b2 bT +2b + M #2 "2H i2/X
i?72 BK Q7 i?Bb i?2bBb Bb iQ BMi"Q/m+2 p "B2iv Q7 bB;M HT Q+
K2i?Q/QHQ;B2biQ KQ/2H-T ' Q+2bb- M/ H2 M7 QK /i /2}M2/ Qp2 i
BMT 'iB+mH "~ bBKTHB+B H +QKTH2t2b- "2;mH ~ +2HH +QKTH2t2b-
mM/B 2+i2/ ;" T?bX h?2 +QMi B#miBQMb HB2 ii?2 BMi2 ' b2+iBQM
S Q+2bbBM;- hQTQHQ;B+ H .22T G2 "MBM;- M/ :2QK2i'B+ .22T G2 °
b2+iBQMb-r2 }'bi T°2b2Mi +QM+Bb2 HBi2° im 2 "2pB2r-i?2r2 ?
+QMi'B#miBQMb Q7 i?Bb i?2bBbX

RXR +QM+Bb2 HBi2 im 2 "2pB2r

AM i?Bb b2+iBQM-r2 rBHH "2pBb2 i?2 KQbi 2H2p Mi HBi2  im 2
bBKTHB+B H +QKTH2t2b- +2HH +QKTH2t2b- _B2K MM K MB7QH/- N\
'Q HBbiQ ;Bp2i?2°2 /2° KQ'2+QM+'2i2- #mi biBHH-#'Q / T2 bT2
Q#D2+ib "2 2H i2/iQ H2 "MBM; M/ T Q+2bbBM;X

RXRXR aBKTHB+B H *QKTH2t2b

aBKTHB+B H +QKTH2t2b ? p2 H 2 /v #22M T°QTQb2/ BM b2p2°
h?2b2 BM+HmM/2 # BM M2Rr)Q NF2 Ml € Mb BKQ " THR-QHQ@B@D?Q b?BT
M2irQ Bp-(+QHH #Q  iBQMIMirnK® (T Q; 2bbBA@K- MIHVvbBb (
TTHB+ iBQMb BM +QWBi- QHiBWHB2KE ( MFBM; 7 QK BMNQKTH2i2 / i (
/IBbi"B#mi2/ +Qp2° ;2 +QMi QH QBHOR-MBEPQ2M2i2QHIBQM (

AM i?2b2 +QMi2tib- H;2# B+ iQTQHQ;viQQHDb ? p2 7QmM/ BMi
2bT2+B HHv 2/;2 bB;M Hb "2T 2b2MiBM; p "BQmb T?2MQK2M X 6Q" 2t
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#HQQ/ ~Qr BM /Bz2 2Mi9-BWM i'2{bp QM +QKKmMmMB+9B-QM HBMFb (
M/ "2;mH iQ°v bB;M Hb BM ;2M2 "D;MH2AD Y IM2iND RhmH iBQM
Q7 i?2b2 bB;M Hb Bb HBMMK2hi®@THRIib2BNM +Q@ mi?Q b?BT M2irQ"
HbQ /2b+ B#2/ mbBM; bBKTHB+B H +QKTH2t2b-r?2'2 }HH2/ i B
+Q@ mi?Q 2/ #v i?2 bbQ+B i2/ mi?Q b-rBi? i?2bB;M Hp Hm2 BM/E
Q7 bm+? Tm#HBX iBQMb (
hQTQHQ;B+ H aB;M H SAMWMEDDBMHK Q7 haS- TBQM22°'BM; rQ ' Fb ?
[2KQMbi™ i2/i?2 /p Mi ;2b Q7 T ' Q+2bbBM; bB;M Hb /2}M2/ Qp2  bBKT
(k-8yX 6BHi2°b 7Q" 2/;2 bB;M Hb # b2/ QM i?28RBR@R/THV+B M K i B
HBM2@ ;" T? i MbFQ@IK?IBRK22M T QTRP2/ XMAQ®IK(r HFb M/
/IBzmbBQM T Q+2bb2b Qp2  bBKTHB+B H +QKTHB3tRBQ+m2b2D2M BMi  Q
QM i?2 bim/v Q7 /BzmbBQM T ' Q+2bb2b QM i?2 2/;2@bT +2-;2M2" H
#2ir22M i?2 MQ 'K HBx2/ ;> T? G TH +B M QT2 iQ° M/ > M/QK r HF
am#b2[m2Mi +QMi B#miBQMb iQ haS Qp2°  bBKTHB+B H +QKTH2t2b B
Q76A }HIQ-bK(r2HH bi?2/2p2HQTK2Mi Q7 ;2M2° HBx2/G TH +B M7
bBKTHB+B H +QKTH2t2b BMi@JIX/BAMBQIM2H2T T2b2Mi iBQM TQr2°
Q7r2B;?i2/ bBKTHB+B H +QKTH2&e3bBBb IQmiB2/-i?P2BB2 ¢ QT2 iQ°
M/ i?2 .B> + 2[m iBQM /2b+ " B#BM; i?2 2pQHmMIiBQM Q7 IiQTQHQ;
QM M2irQ'Fb Q" QM bBKTHB+B H +QKTH2t2bX b K2MiBQM2/ #Qp
TQi2MiB HBiB2b Q7 i?2 .B” + QT2 iQ 7Q haf3X% &#2i2MMTM2b2Mi2/ B
7Q  QMHBM2 2/;2 ~Qr BKTmi iBQM ? bj#32M?BMI2 QZ2m*BBiV2p 7Q°
"Q#mbi haS Qp2  bBKTHB+B H +QKTH2t®X? hRTH 2R G; Bi+n HBQQ B\ (©
JHi2 b ? p2 #22M T 2002MBMiBM b+?2K2b 7Q b KTHBM; M/ "2+Qp?Z
iIQTQHQ;B+ HbB;M Hb Qp2  bBKTHB+B H +QKKH2H2h BipXBE22M bim
7Q MQ/2bfTQBMib +Hmbi2"'BM; pB bBKTHB+B H +dBKWK 2t2b ? p2 #=
aB;M HT Q+2bbBM; i2+?MB[m2b 7Q r2B;?i2/ bBKTHB+B H +QKTH2:
BMIJX GQ+ HBx2/ bB;M H+H bb2b 7Q  bT b2 bBKTHB+B H bB;M H "2
T QTQb2dWIK-( b r2HH d)B@M r?B+? *? Q72i?Bb i?2bBb Bb T "iB HHvV
# b2/X
hQTQHQ;B+ H .22T GANMMBM}XH/ Q7 h.G- b2p2° HM2m ™ H "+?Bi2+
7Q  bBKTHB+B H/ i T Q+2bbBM; ? p2 #22dW-2A22MirH?YQ@ R TQb2/X
BMi"Q/m+2/i?2 +QM+2Ti Q7 bBKTHB+B H+QMpQHMIiBQM-r?B+?r b i
T BM+BTH2/bBKTHB+B HM2m  HM2irQ'F "+?Bi2+im 2i? i;2M2" HB
QM ?B;?22 " @Q'/2° G TH +B MbX >Qr2p2'- i?Bb TT'Q +? /Q2b MQ
T°Q+2bbBM; 7Q i?2 HQr2°> M/ mTT2 M2B;?#Q ?QQ/b Q7 bBKTHE
BMI§- K2bb ;2 T bbBM; M2m™ H M2irQ Fb UJSLLbV ? p2 #22M | Ti2l i
+QKTH2d@b M/ aBKTHB+B H g2Bb72BH2 " @G2?K M UaqGV +QHQ B
BMi"Q/m+2/iQ /Bz2 ' 2MiB i2 MQM@BbQKQ ' T?B+ a*bX h?2 ;; 2; il
TmM+iBQMb BM i?Bb KQ/2H "2+ T #H2 Q7 T°Q+2bbBM; /i 2tTHQE
M2B;?#Q ?QQ/b- M/ i?2 BMi2  +iBQM Q7 bBKTHB+2b Q7 /Bz2 2Mi Q"
BMI§ + M HbQ #2 pB2r2/ b ;2M2° HBx iBQM®Q)7 MRAQJ-+BB?P2+im 2b BM
bT2+B}+ ;;°2; iBQM 7mM+iBQM T QpB/RYyXAWIMBKZHB+IRMIi}HI2 b (
JSLLb "+?Bi2+im'2b "2 +QMbB/2°'2/7Q  ~Qr BMi2 ' TQH iBQM M/ ;°
i bFbX h?22rQ3FBBM 2 BMi " Q/m+2/ bBKTHB+B H+QMpQHmMIiBQM H M
"+?Bi2+im 2bi? i 2tTHB+BiHv 2M #H2 KmHIB@?QT T ' Q+2bbBM; # b
M2B;?2#Q ?QQ/bX h?2b2 "+?Bi2+im 2b HbQ Qz2 bT2+i° HBMi2 'T°
/2}MBIiBQM Q7 bBKTHB+B H }Hi2°'b M/ bB&EJ-HB2 H;BQmMmiB2 i Mb
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BMi2' +iBQM Q7 bBKTHB+2b3@QX /BZ2T2MiQM PR HNiBQM H KQ/2H 7
H2 "MBM; 7TmM+iBQMb T * K2i'Bx2/ #v i?2 2QKQHQ;B+ H 72 im 2b Q7
? p2 #22M T 2b23WiR /1BMBp "B Mi K2bb ;2 T bbBM; bBKTHB+B H M2ii
#22M BMi Q/mH2/}BMMHHY9BIMZ mi?Q b 2 p2 T°QTQb2/ KmHiIB H v
T2 +2Ti ' QM UJGSV@# b2/ bBKTHB3B HbBKZBiB+BnH2 X +2Bi2+im 2
H2p2® ;BM; 6HQr2 " @S2i Hb G TH +B Mb ? p2 #22M T ' QTQb2/X SQ
bBKTHB+B H +QMpQHMIBQM H M2irQ 3BRX ?A8 ¢#RBKMTHB+B2WH BM (
M2m™ H M2irQ ' Fb "2 H2p2  ;2/7Q b2K MiB+ +QKKmMB+ iBQMX a2l
7Q° bBKTHB+B H M2m™ H M2irQ ' Fb ? p2 #23MrBBIB?BBBIH¥2T " QTQb
T'2HBKBM v UT 2T 'BMiV p2'bBQM Q7 QM2 Q7 i?2 +QMi ' B#miBQM
+QKTH2i2Hv T ° HH2H M/ BM/2T2M/2Mi3N BP?BPIMITIQD2ZII T2  BM
M ii2MiBQM K2+? MBbK 7Q° bBKTHB+B H M2m" H 32rQ " Fb bBKB
>Qr2p2°- br2rBHH 2H #Q  i2 H i2°-BMi?Bb i?2bBb r23;2M2° HBx2 i?
/IBp2 ;BM; HbQ 7 QK3INBRM2EM H F2v bT2+ibX Pm  rQ ' F- HQM;
i?72 QM23BIMT p2/ i?2 r v 7Q" i?2 /2p2HQTK2Mi Q7 i?2 iQTQHQ;B+ |
7 K2rQ ' FNBM ( bBKTHB+B H@# b2/ ii2MiBQM K2+? MBbK 7Q" ?22i2°Q
rbT 2b2Mi2ZNFEMBBM HHv- bBKTHB+B H ii2MiBQM M2irQ Fb ;"QmM/2
Q7i?2 .B° + QT2 iQ " ? p2 #22MIBMO M) AMB-2? BMQT2i?Bb i?2bBb
Bb # b2/X

RXRXk *2HH *QKTH2t2b

*2HH +QKTH2t2b "2 KQ 2 ;2M2  Hi? M bBKTHB+B H +QKTH2t2bX |
TT'Q +?22b 7Q " bBKTHB+B H +QKTH2t2b + M #2 "2 /BHv ;2M2" HB:
K FBM: i?2 HBi2  im' 2 #Qmi bBKTHB+B H +QKTH2t2b 7Q T Q+2bbB
i? Mi?2 QM2 #Qmi +2HH +QKTH2t2bX >Qr2p2 - i?2 BM+ 2 b2/ i?2C
M/ ~2tB#BHBiv Q7 +2HH +QKTH2t2b + M ;Bp2 #Qi? i?2Q 2iB+ H M/ T
+ MMQi#2 /2 Bp2/ 7" QK bBKTHB+B H+QKTH2t2b- bi?2 2 /2 rBHH M
"2pB2rX *2HH +QKTH2t2b ? p2 H 2 /v #22M TTHBN)i-Q bQHp2 +B"
" MFBM: T QWP-2HWIW (M HvbBb Q7 ?B;?22° QIR 6M2iPQ RR(2- +2HH
+QKTH2t2b ? p2 #22M ?BbiQ B+ HHv mb2/iQ bim/vi?2 iQTQHQ:B+ H
K MB7QH/b M/iQ ‘2T 2b2Mi /Bb+"2i2 /QK BINX BM /B:Bi H :2QK2i v
hQTQHQ:B+ H aB;M H SAQH2DDHBMHKQ7 haS- TBQM22 BM; rQ Fb ?
/2KQMbi® i2/i?2 /p Mi ;2b Q7 T Q+2bbBM; bB;M HbM2yW2/ Qp2" +2HH
2bT2+B HHv BM TTHB+ iBQMb BM r?B+? Bb BKTQ i Mi iQ Qp2 +QK2 i
Q7 bBKTHB+B H +QKTH2t2bX h?2 +2HH +QKTH2t 6Qm B2 i Mb7Q
BMUNX 6A_ }Hi2 b 7Q  bB;M Hb /2}M2/ Qp2  +2HH +QKTH2t2b ? p2
BMIBX M H:;Q Bi?K 7Q" bT b2 bB;M H 2T 2b2Mi iBQM Q7 bB;M Hb
2 b #22M T QT @R/ BM2HH FoyBMOM r?B+? *? Q72i?Bb i?2bBb Bb
T "iB HHvV # b2/X h?@)Q FBWIi(Q/m+2/ p "B iBQM Q7 i?2 /2}MBiBQM
+QKTH2t2b iQ BM+HmM/2 2QHHQr +2HHDbX
hQTQHQ:B+ H .22T GANMBM}XH/ Q7 h.G- M2m~ H “+?Bi2+im 2b 7¢
+QKTH2t/ i T Q+2bbBM; ? p2 #22M "2+2MiHRVKQ PQBE2bHX h?2 rQ F I
BMi“Q/m+2/ *2HH *QKTH2tL2m" H L2irQ Fb U**LbV- BMi'Q/m+BM;
T bbBM; b+?22K2- rBi? 7Q+mb QM +2HH +QKTH2t +QMpPQHMIBQM
+2HH +QKTH2t miQ RW}-QK2bbX; AWM pbBM; M2m  H M2irQ Fb UJSLLb\
+2HH +QKTH2t2b ? p2 #22M HBMF2/ iQ i?2 2tT 2bbBp2 TQr2 Q7 :L
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q2Bb72BH2 @G2?K M U*qGV +QHQ BM; T°Q+2/m 2 r b BMi Q/m+2/
BhbQKQ T?B+ +2HH +ROWOTIP2t2m K2 @M (? p2 T°'QTQb2/ K2i?2Q/ 2KTHQV!
**Lbh 7Q j. Q#D2+i "2+Q;MBiBQM M/ b2:K2Mi iBQM 7°QK TQBMi +
rQ F BRY)B? p2 BMi"Q/m+2/ KmHIiBKQ/ H p2'bBQM Q7 **Lb 7Q" T°
KmHIBTH2 /"m; bB/2 2z2+ib b2p2°Biv M/ 7°'2[m2M+vX a2H7@ ii2M
+QKTH2t M2m™ H M2irQ Fb ? p2 #A2RMeT AR b22 BAMTQJQ/2Hs
TVi?QM HB#' v ? b #22M BMi'Q/m+2/- Qz2'BM; p "B2ivQ7iQTQHQ:
BKTH2K2Mi iBQMb- #Qi? QM bBKTHB+B H M/ +PM A -QTHQbRDt2bX h??2

+QKT 2?22MbBp2 Qp2 ' pB2r Q7 iQTQHQ:B+ H M2 ?HbM2irQ FbX |
BMi*Q/m+2/ +QK#BM iQ B H+QKTH2t2b- MQp2H +QK#BM iQ B H i
iQ +QK#BM2 mb27mH i° Bib Q7 #Qi? 2vT2 ;" T?b M/ +2HH +QKTH2t?2
BMR()3? b BMi"Q/m+2/i?2 .Bz2 2MiB #H2 *2HH *QKTH2t JQ/mH2 U.
H2 "M #H2 7TmM+iBQM iQ BM72" ?B;?22 @Q /2 +2HH +QKTH2t2b UrBi
iQTQHQ;vV /2b+ " B#BM; KmHiB@r v BMi2" +iBQMb #2ir22M BMTmi .
*? Ti28Q7 i?Bb i?2bBb Bb # b2/X

RXRXj J MB7QH/Db

J MB7QH/bTH v TBpQi H M/ KmHIiIB7 +2i2/ " QH2BM 2M;BM22 BM;
U#2vQM/ i?2B" /I Bb " mTiBp2 QH2 BM T?vbB+bV- mM/2 " TBMMBM;
iBQMbX AM }2H/b bm+? b "Q#QiB+b- +QMi"QH i?2Q v- M/ /vM KE
K MB7QH/b b2 p2 b BM/BbT2Mb #H2 iQQHb 7Q° KQ/2HBM; M/ mM
KmHIiB/BK2MbB QM ¥YNO VM2 KIB(BQM iQ +QMi QH bvbi2Kb- K MB7QH
i2MbBp2 mb2 BM +QKTmi2 pBbBQM-M im>  HH M;m ;2 T Q+2bbBM;-

b2'B2b Q7 Qi?2 /QK BMbX 6m i?2°'KQ 2-K MB7QH/b "2 Q7 7TmM/
HbQ 7Q QTiBKBx iBQM T Q#H2Kb-r?2°2 i?2v T QpB/2 BMbB;?i B
bQHMIBQMRKRIRRPD 6Q" i?2 b+QT2 Q7 i?Bb i?2bBb- + m+B H "QH2
i?72 r2HH@FMQrM K MB7QW-/ riABQiB2bBbi(? | ?B;?@/BK2MbBQM H /
2t KTH2b "2 b KTH2/ 77 QK QM2 UQ KQ'2V HQr@/BK2MbBQM H U_
h?Bb bbmKTiBQM Bb i?2 7mM/ K2Mi H#HQ+F Q7 K MB7QH/ H2 "MB|
70 MQM@HBM2 " /BK2MbBQM HBiv "2/m+iBQMX h?2 G TH +B M
# b2/ QM i?2 TT QtBK iBQM Q7 K MB7QH/b #v r2B;?i2/ mM/B 2+i2/ ;"
rBiR@M2 "2bi M2B;?#Q b Q T QtBKBiv  /Bmb ?2m " BbiB+b-rBi? i?
#2BM; i? i b2i Q7 b KTH2/ TQBMib Q7 i?2RRRIBXQH/ Bb p BH #H2 (
J MB7QH/ aB;M H S Q#2KEBIMB&RM2/ BM i?2 BMi Q/m+iBQM Q7 i?Bl
*2; 7/IBM; bB;M HT ' Q+2bbBM; QM B2K MM K MB7QH/b-i?2"2 Bb M
7 K2rQ F Q }2H/X >Qr2p2 -i?2°2? p2 #22M b2p2° HBMbi M+2b r?2°
BM; K2i?Q/b- "QQi2/ BM /Bz2 2MiB H ;2QK2iv-? p2b?QrM T QKBb2X
rBM/@/B 2+iBQMS8RRABMPHEK iBQM Q7 i?2 "2H iBp2 "Qi iBQMb Q7
i2+iQMB+ THRIRe BMp "B Mi ?2vTQi?20BRéEZ2MBNMMELT +2 i +FBM;

# b2/ QM KmHIBTH2@ MIRMM M 2HR( Mi 2t KTH2 Q7 b2H7@+QMi BM
7 K2rQ'F7Q° _B2K MM K MB7QHRNp 8oM ?RH®Q i B MR byB M (

QM r?B+? *?€lQZ i?Bb i?2bBb Bb # b2/-? p2 BMi'Q/m+2/ MQp2H -
QT2 iBQM Qp2 i?2i M;2Mi#mM/H2 Q7 B2K MM K MB7QH/b- M/
M/ M2m~> H M2irQ ' Fb # b2/ QM BiX

J MB7QH/ .22T G2 '"MBMGR MBM; QM K MB7QH/b? bb22M M BKT 2b
BM "2+2Miv2 "b- KQbiHVv mMM/2  i?2 +QM+2Tim H mK# 2HH Q7 :2QK?Z
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U:.GVX b K2MiBQM2/ BM i?2 BMi'Q/m+iBQM-:.G BKbiQ +H bbB7v

QM i?2 bvKK2i'vi?2v+ M 2M+Q/2X 6Q  i?Bb "2 bQM- bB;MB}+ Mi TC
BM:.G7Q+mb2b QM 2[mBp "B Mi M2m~ H M2IiRQRFBM rbBRBKBM H rQ |
i?2 mi?Q'b? p2 BMi'Q/m+2/ mMB}2/ 7 K2rQ FiQ ;2M2° HBx2 +QM
"+?Bi2+im"2biQ K MB7QH/b U M/ ;" T?bV M/H2 "MHQ+ H-bi iBQM °
i bF@bT2+B}+ 72 im 2bX Pi?2° MQi #H2 2t KTHZRkk 27B+Pb HBF2 i?2
? bBMi Q/m+2/ ;2M2° Hi?22Q°'v Q7 2[mBp B Mi +QMpQHmMIiBQM H
?QKQ;2M2Qmb bT +2b bm+? b 1m+HB/2 MbT +2 MKj?BNMT?22°2- Qi
rB+? i?2 mi?Q b ? p2T'2b2Mi2/ ;2M2° H+H bb Q7 +QMpQHmMIBQ
QM K MB7QH/b i? i /2T2M/ QMHV QM i?2 BMi ' BMMIBH? ;BQK2i vX h?:
T°QTQb2/ 7m’i?2" 2ti'BMbB+ M/ BMi'BMbB+ M2m™ H M2irQ'Fb b ;2
/22T H2 "MBM; QM K MB7QH/bX M aS@; QmM/2//2'Bp iBQM Q7 K MB
?2 b #22M BMi Q/ji)+2MBWM?RB" bi #BHBiv T'QT2'iB2b ? p2 #22M BMp
BMRKEBX h?2 rQ"RIBA b BMi ' Q/m+2/ +QMpQHMIBQM QT2 iBQM # b2/
i* MbTQ'i iBQM iQ BMi'BMbB+ HHv T'2b2'p2 /B 2+iBQM HBivX 6Q k
:LLb M/ M2m™ HM2irQ ' Fb QM K MB7QH/BRRIRYK #HBb?2/ BM (

RXRX9 *2HHmMmH "~ a?2 p2b

*2HHmMH "~ b?2 p2b ? p2 #22M H “;2Hv B;MQ 2/ BM i?2 T bi #v #Qi? |
M/ K +?BM2 H2 "MBM; +QKKmMBIiB2b- #2+ mb2 i?2vr2°2 KBbbBM; T°
M/- KQ 2- i"2 iK2Mi ++2bbB#H2iQ # Q /2° m/B2M+2 i? ii?2 Tm 2
MBIRKMRJRX h?2 TBQM22 BMik® B/BM (?Bb ; T#v T ' QTQbBM; bT2+i" |
b?2 7i?2Q" v M 2ti2MbBQM Q7 bT2+i" H ;> T?i?2Q°viQ +2HHmMH "~ b
"B;Q Qmb #mi ;2MiH2 i "2 iIK2NMj)X hP2MR2FrB MK bT "F2/ BMi2 2bi BM
i?72iQTB+ M/ H2/iQ ~ TB/HvBM+ 2 bBM; /2p2HQTK2Mi Q7 b?2 7@

a?2 7 aB;M H S Q+2rR2Bri@; % BM Bb ~;m #Hv i?2 } biiQ ? p2
TT Q +?2/ +2HHmMH "~ b?2 p2b 7 QK Tm 2 bB;M HT Q+2bbBM; T2
+QMbB/2°2/i?2 T Q#H2K Q7 H2 "MBM; b?2 77 QK +QHH2+iBQM (
bKQQi? bB;M Hb bbQ+B i2/ rBi? i?2 p2 iB+2b QRji®2P2M/2 HVBM; ;
mi?Q b ? p2bm;;2bi2/iQ mb2a?2 7G TH +B Mb b/ " QT@BM "2TH
G TH +B MbBM /Bbi B#mi2/ H;Q Bi2RbIXBMR2Z QQm~BM 72 bQ@+ HH2/
/IBb+Qm b2 b?2 p2b-iQ;2i?2 rBi? ;2M2° HBx iBQMb Q7 ;> T? G TH
/IvM KB+b- BM Q' /2" iQ KQ/2H /vM KB+b QM M2irQ Fb rBi? TTHB+
IVM KB+b QM bQ+B H MPRI+Q?EbNKIRW (? b /2p2HQT2/iQTQHQ;B+ H}
7Q°+ mb HbB;M H~Qr Qp2° bBKTHB+B H +QKTH2t2b pB +2HHmM
BM(P? bBMBIB i2/ /Bb+72i2>Q/;2i?2Q v 7Q +2HHMH “~b?2 p2b
+i2;Q°v Q7 H iiB+2b M/ : HQBb +QMMRMNB @M TRDZ2QIG BM (
mb2 b?2 p2b b M im  H7 K2rQ FiQ M Hvx2 ?Qrr2HH bi iBbiB+
i?72 HQ+ HH2p2H pb i?2 ;HQ# H HRPLZMHY¥2hBR i nQPO+B/GFMQrH2/;2
b?2 p2b- ;2M2° HBx2/ 7 K2rQ'F7Q° "2 bQMBM; #Qmi FMQrH2/;2
KQ/2HbX

a?2 7 .22T7T G2 MRRTXH2 "MBM; QM +2HHmMH ~b?2 p2b K /2 Bib TT
BMi?2 rQ  RBPMP2 2 +QMpQHmMIBQM Hb?2 7 M2m™ H M2irQ Fb UalLLlL
T 2b2Mi2/iQ ;2M2° HBx2 ;" T? +QMpQHMIBQM H M2m™ H M2irQ Fk
T°QTQb2/ MQM@T ~ K2i'B+ M/ ii2 W PBONXDAMB/ aliRi®) (b
? p2 +QMM2+i2/ aLLb rBi? i?2 Qp2 bKQQi?BM; M/ ?2i2 " QT?BHvV T C



RXk *QMi"B#miBQMb M/ h?2bBb PmiHBM2 N

i2Q°2iB+ HHv M/ T +iB+ HHvVv T'QpBM:; i?2B  bmRO)TQL T2 7Q K M+
T 2b2Mi2/ S.1@# b2/ aLL BM/m+2/ #vi?2r p2 2[m iBQM QM +2HHm
(R9e i?2 Mi?Q bBMi"Q/m+2/ bBKTH27Q KmH iBQM Q7 +2HHmMH " b2
6BM HHv- i?2 MORRBYBRIN r?B+? *2Q727?Bb i?2bBb Bb # b2/-? p2 b?2QrM
i?i +2°i BMp B MiQ7 aLLb +QMp2 :2biQ M mM/2 HVBM; +QMiBM
QT2 iBM; QM i?2i M;2Mi #mM/H2 Q° _B2K MM K MB7QH/bX

RXk *QMi B#miBQMb M/ h?2bBb PmiHBM?2

AM i?Bb b2+iBQM-r2 BMi"Q/m+2i?2 +? Ti2 b Q7 i?Bb i?2bBb M/
/2b+ BTiBQM Q7 2 +? QM2 Q7 i?2K- ?B;?HB;?iBM; i?2 K BM +QMi B#

*2 Ti2k, " +F;"QmM/ QM hQTQHQ;B+ H aB;M2H; S @p2bilPRM;

2bb2MiB HK i?2K iB+ H+QM+2TibBM H:;2# B+iQTQHQ;v-/Bz2 2MiE
i?72Q v M22/2/7Q i?Bbi?2bBbX q2BMi"Q/m+2iQTQHQ;B+ HbT +2b r
QM +QK#BM iQ'B HiQTQHQ;B+ HDT +2b- BX2X bBKTHB+B H M/ +2
K MB7QH/b- /Bz2 2MiB #H2 K MB7QH/b- _B2K MM K MB7QH/b- M/ +

*?2 Ti2°), aT "b2 aB;M H _2T 2b2Mi iBQM Qp2° _2;mH ~ *2HH *QKTH
g2 BMi ' Q/m+2 +QKT 2?2MbBp2 7° K2rQ'F 7Q bT "b2 bB;M H 2T
"2;mH " +2HH +QKTH2t2bX g2 }’bi BMi"Q/m+2 iQTQHQ;B+ H aH2TE
Q7 bB;M Hb /2}M2/ Qp2° "2;mH ~ +2HH +QKTH2t2b i? i "2 K tBK HH
i?72 i QTQHQ;B+ H/QK BM M/ T2 '72+iHv HQ+ HBx2/ QM i?2 /m H /C
7°2[m2M+B2bVX h?2b2 bB;M Hb "2 Q#i BM2/ bi?2 T'"TBM+BT H 2B;
#mBHi 7' QK T' QT2  HQ+ HBx iBQM QT2 iQ'b +iBM; Qp2 iQTQHQ ;v
h?2M-r2 bm;;2bi T BM+BTH2/ T Q+2/m 2iQ #mBH/ M HviB+ HQp2 +
Q7iQTQHQ;B+ HaH2TB Mb-r?B+? i?2Q 2iB+ HHv T QpB/2 MQM@ /2
TQBMi-r2 BMi"Q/m+2 MQp2H Qp2 +QKTH2i2 /B+iBQM 'vH2 "MBM
2T °2b2Mi iBQM Q7 bB;M Hb/2}M2/ Qp2" "2;mH " +2HH +QKTH2t2bX q:
iIQTQHQ;vBM i?2 /B+iBQM "vbim+im 2 #v T > K2i'BxBM; Bi b +QNM
/IB+iBQM 'B2bi? i "2 TQHVMQKB Hb Q7 >Q/;2 G TH +B MbX h?2 H2 ~
bi?2 DQBMi QTiBKBx iBQM Q7 i?2 iQTQHQ;B+ H/B+iBQM v +Q 2{
bB;M H 2T 2b2Mi iBQM-r?B+? Bb 2{+B2MiHv bQHp2/pB MBi2 iBp2
g2 2p Hm i2i?2 2z2+iBp2M2bb Q7 i?2 T QTQb2/iQTQHQ;B+ H aH2TI
bvMi?2iB+ TTHB+ iBQMb-BX2X-bT b2 bB;M H "2T 2b2Mi iBQM M/
reBH2 r2 i2bii?72 "2bBHB2M+2 Q7 i?2 T°QTQb2//B+iBQM v H2 "MB
bB;M HKQ/2H KBbK i+?BM;X 6BM HHv-r2 i2bi #Qi? bi® i2;B2b 7Q " bT
Q7 2 H@rQ H/i {+ ~QrbX

*2 Ti2°9, hQTQHQ:B+ H ii2MiBQM L2m qB T2ZbQMik2M2  HBx2/

aBKTHB+B H ii2MiBQM L2m> H L2irQ Fb U:a LbV- M2m  H “+?Bi2-
T Q+2bb /i /2}M2/ QM bBKTHB+B H +QKTH2t2b mbBM: K bF2/ b2H
>SBM:BM:; QM iQTQHQ:B+ HbB;M HT Q+2bbBM; T'BM+BTH2b-r2 /2pBI
b+?2K2b + T #H2 Q7 T Q+2bbBM; /i +QKTQM2Mib /2}M2/ i/Bz2 2Mi
bm+? b MQ/2b- 2/;2b-i"B M:H2b- M/ #2vQM/X h?2b2 b+?2K2b H2 "M
M2B:;?#Q°?2QQ/b Q7 i?2 :Bp2M iQTQHQ:B+ H/QK BMBM i bF@Q B2V
i?72 BMi2 ' TH v KQM; bBKTHB+2b Q7 /Bz2 2Mi Q' /2'bi? ' Qm:?i?2 .B"
B> +/2+QKTQbBIiBQMX g2 HbQ i?2Q 2iB+ HHv 2bi #HBb? i? i :a Lb



RXj 2H i2/ Sm#HB+ iBQMb Ry

2[mBp "B Mi M/ bBKTHB+B H@ r "2X g2 2ti2MbBp2Hv 2p Hm i2 :a
Ui Mb/m+iBp2 M/ BM/m+iBp2 H2 "MBM; i bFbV-bm+? bi D2+iQ" v
/' i BKTmi iBQM- ;> T? +H bbB}+ iBQM- M/ bBKTH2t T 2/B+iBQM- |
+QKT 27 pQ" #Hv rBi? aQ K2i?Q/br?BH2 K BMi BMBM; HQr +QKTF

*?2 Ti2°8, G i2Mi hQTQHQ ;v AM22BMW+Q/m+2 i?2 +QM+2Ti G i2Mi

hQTQHQ;v AM72°2M+2 UGhAV 7Q°  H2 "MBM; ?B;?2 " @Q /2" +2HH +Q
MQi "2;mH ~iQTQHQ;vV /2b+"B#BM; KmHiIiB@r v BMi2" +iBQMb #2i
i?Bb BK-r2 BMi"Q/m+2 i?2 .Bz2'2MiB #H2 *2HH *QKTH2t JQ/mH?2
H2 "M #H2 7TmM+iBQM i? i +QKTmi2b +2HH T ' Q# #BHBiB2b BM i?2 -
/QrMbi*2 K i bEX g2 b?Qr ?Qr iQ BMi2;" i2 .*J rBi? +2HH +QKTH2t
T bbBM; M2irQ"Fb H v2'b M/i° BMBiBM M2M/@iQ@2M/ 7 b?BQM-
BM72°2M+2 T°Q+2/m-2i? i pQB/b M 2t? mbiBp2 b2 “+? +°Qbb HH"
BMTmi-i?mb K BMi BMBM; b+ H #BHBivX Pm  KQ/2H Bb i2bi2/ QM b:
?2i2°'QT?BHB+ ;- T? /i b2ib M/ Bi Bbb?QrMiQ QmiT2 ' 7Q K Qi?2°
Qz2'BM; bB;MB}+ Mi BKT Qp2K2Mib-2bT2+B HHv r?2M M BMTmi ;°

*?2 Ti2'e, h M;2Mi "mM/H2 *QMpQHmMIBQM- 6BHi2 b- M/ L2m™ H L2ir
g2 BMi'Q/m+2 +QMpQHmMIiBQM QT2 iBQM Qp2  i?2i M;2Mi#mM/H2 Q
BMi2 Kb Q7 2tTQM2MiB Hb Q7 i?2 *QMM2+iBQM G TH +B M QT2  iC
#mM/H2 }Hi2°b M/ i M;2Mi #mM/H2 M2m™ H M2irQ " Fb UhLLbV # b2/ QN
QT2 iBQM-r?B+? "2 MQp2H +QMiBMmMQmb "+?Bi2+im 2b QT2  iB
bB;M Hb- BX2X p2+iQ  }2H/b Qp2  i?2 K MB7QH/bX h M;2Mi #mM/H?2 }
2T 2b2Mi iBQM i? i ;2M2° HBx2b i?2 QM2b Q7 b+ H > K MB7QH/ }Hi2
bi M/ "/ +QMpQHmMIBQM H }Hi2"b BM +QMiBMmMQmb iBK2X g2 i?2M BMi
T°Q+2/m 2- #Qi? BM i?2 bT +2 M/ iBK2 /QK BMb- iQ K F2 hLLb BK
b?QrBM; i? ii?2B /Bb+2i2 +QmMi2°T 'iBb MQp2H T°'BM+BTH2/ p °
M2irQ Fb-;2M2° HBx iBQMb Q7 ;> T? M2m~ H M2irQ ' Fb H2p2" ;BM; -
mM/B 2+i2/ ;" T?bX q2 7Q°"K HHv T'Qp2i? ii?Bb /Bb+ 2iBx2/ "+?Bi2+
i?72 mMmM/2"HVBM; +QMiBMmMQmb hLLX 6BM HHv-r2 MmK2 B+ HHv 2p

Q7 i?22T ' QTQb2/ "+?Bi2+im"2 QM p BQmb H2 "MBM; i bFb- #Qi? Q
/i -+QKT "BM; Bi ; BMbi Qi?2  aQ M/ #2M+?K "F "+?Bi2+im 2bX

RXj _2H i2/ Sm#HB+ iBQMb

h?2 K BM +QMi'B#miBQMb Q7 i?Bb i?2bBb "2 # b2/ QM i?2 7QHHC

hQTQHQ;B+ H aH2TB Mb, J tBK HHv GQ+ HBx2/ _2T 2b2Mi iBQMb
Pp2°' aBKTHB+B H *QKTH2t2b

*H m/BQ " iiBHQ Q-S QHQ .B GQ 2MxQ-a2 ;BQ " "# 'Qbb
S'Q+22/BM;b Q7 kykj A111 AMi2°™M iBQM H*QM72°2M+2 QM +QmbiBH+
S Q+2bbBM; UA* aaSV- kykj

S " K2i'B+ .B+iBQM 'v G2 "MBM; 7Q° hQTQHQ;B+ HaB;M H 2T 2b2
*H m/BQ " iiBHQ Q-S QHQ .B GQ 2MxQ- H2D M/'Q _B#2B'Q

S Q+22/BM;b Q7 kykj1m QT2 M aB;M HS Q+2bbBM; *QM72 2M+2 U
:2M2° HBx2/ aBKTHB+B H ii2MiBQM L2m™ H L2irQ Fb

*H m/BQ" iiBHQ Q-Gm+B h2bi - GQ'2MxQ :BmbiB-ai27 MB a '/2HHE
a2 ;BQ " "# 'Qbb



RX9 2K 'F QM LQi iBQM RR

am#X iQ A111 h> Mb +iBQMb QM aB;M H M/ AM7Q K iBQM S Q+2b
UhaASLV- kykKj

6°QK G i2Mi :> T? iQ G i2Mi hQTQHQ;v AM72°2M+2, .Bz2 2MiB #H
*QKTH2t JQ/mH?2
*H m/BQ " iiBHQ Q- AM/°"Q aTBM2HHB- G2p h2Hv iMBFQp- JB+? 2

a+ / TM2-S QHQ .B GQ 2MxQ
kyk9 AMi2 M iBQM H *QM72°2M+2 QM G2 "MBM; 2T 2b2Mi iBQMb U

h M;2Mi "mM/H2 *QMpQHmMiBQM H G2 "MBM;, 7°QK J MB7QH/b iQ
a?2 p2b M/ " +F

*H m/BQ " iiBHQ Q- w?Bv M: g M;- > Mb _B2bb-S QHQ .B GQ 2MxQ-
A111 h  Mb +iBQMb QM aB;:M H S Q+2bbBM;- kykj

//BiBQM H Tm#HB+ iBQMb #v i?2 mi?Q Q7 i?Bb i?2bBb "2 "2H
hQTQHQ:;B+ HaB;M H S'Q+2bbBM; M/ hQTQHQ;B+ H .22T G2 "MBM
BM+HmM/2/- 2Qr2p2°-r2 /2+B/2/iQ H2 p2 i?2K Qmi 7Q  i?2 b F2 Q7 2t

hQTQHQ:B+ H aB;:M H S'Q+2bbBM; Pp2' q2B;?i2/ aBKTHB+B H *QKT
*H m/BQ " iiBHQ Q- ai27 MB a '/2HHBIiiB- a2 ;BQ " “# "Qbb - S QHC
S'Q+22/BM:b Q7 kykj A111 AMi2° M iBQM H*QM72 2M+2 QM +QmbiB+
S Q+2bbBM; UA* aaSV- kykj

*2HH ii2MiBQM M2irQ Fb

GQ 2MxQ :BmbiB-*H m/BQ " iiBHQ Q-Gm+B h2bi -S QHQ .B GQ 2Mx(
a2 ;BQ " "# 'Qbb

S'Q+22/BM;b Q7 kykj AMi2 "M iBQM HCQBMi *QM72 ' 2M+2 QM L2m"
Kykj

SQQHBM; ai’ i2;B2b 7Q" aBKTHB+B H *QMpQHmMIBQM H L2irQ Fb
.QK2MB+Q J iiB *BM[m2- *H m/BQ " iiBHQ Q- S QHQ .B GQ 2MxQ
S'Q+22/BM;b Q7 kykj A111 AMi2°M iBQM H*QM72°2M+2 QM +QmbiB+
S'Q+2bbBM; UA* aaSV- kykj

TT? *QMpPpQHMIBQM H L2irQ Fb gBi? miQ2M+Q/2 @" b2/ *QKT 2b
M/ IJmHIB@G v2 " T? G2 MBM;

GQ 2MxQ :BmbiB-*H m/BQ " iiBHQ Q-S QHQ .B GQ 2MxQ- a2 ;BQ "
S’Q+22/BM;b Q7 kykj A111 AMi2™M iBQM H*QM72 2M+2 QM +QmbiBH+
S'Q+2bbBM; UA* aaSV- kykj

RX9 2K 'FQMLQi iBQM

h?2 bBx2 Q7 i?Bb i?2bBb M/ i?2rB/2 " M;2 Q7 +Qp2'2/iQTB+b M/ i
Bi? /iQ/2}M2 +QKTH2i2Hv +QMbBbi2Mi MQi iBQM + Qbb HH i?2
iQ#2 b +QMbBbi2Mi b TQbbB#H2 #Qmii?2 BMi2 @+? Ti2  MQi iBQM
b 2T2iBiBQMb Q7 bvK#QHb rBi? /Bz2 2Mi K2 MBM:b + M Q++m X >Q
BMi> @+? Ti2  MQi iBQM iQi HHv +QMbBbi2Mi- M/ r2 Hr vb bT2+B7v
BM + b2 Q7 K#B;mBivX AM ;2M2 > H-r2i2M/iQ /2MQi2 b+ H - +QHmMK
p B #H2b #v TH BM H2ii2 b - #Qal/ WQr2QHhb& HR2i2 th2 H2ii2 b
A-"2bT2+iBI2HBUXi@2)@i? 2H2KAMARQBD iP@i? "QAQT7Bb



RX9 2K 'F QM LQi iBQM Rk

i?72 B/2MiBiv K i 'Bix (M//2MQi2b i?2 H “;2bi 2B;2Mp HMR Q7 i?2 K i E
BK)-FZ)- MbmIT/2MQi2 i?2 BK ;2-i?2 F2 "M2H- M/ i?2 bmTTQ i Q7 |
"2bT2+iBp2HyiX¥ /BMQi2b i?2 p2 iB+ H+QM+ i2M iBQM #2ir22M irQ g
Mb- Mjl,ac 2T 2b2Mib i?2 + QM +Ki DII+iBQ WX QarBjKBAY " Hv-

/2MQi2b i?2 +QM+ KM iBEOHRID7r?B+?2 2 TT2Mb Qp2 ' i?2 +QKKQM /BK2]|
UB7 i?2 K i'B+2b 2 b[m "2-r2 bbmK2 ?Q ' BxQMiadgeQM+ i2M iBQM
MEAKDE., 2T 2b2Mib i?2 + QHP2+i@ PMM/7K i'B+2b- "2bT2+iBp2HvVX Pi:
bT2+B}+ MQi iBQM Bb /2}M2/ HQM; i?2 i?2bBb r?2M M2+2bb "vX



Rj

*? Ti2 k

" +F;’QmM/ QM hQTQHQ;B+ H
aB:M H S°Q+2bbBM;

AM i?Bb +? Ti2 - r2 T'2b2Mi M Qp2 pB2r Q7 i?2 # bB+b Q7 hQT
S'Q+2bbBM; M/ hQTQHQ;B+ H .22T G2 "MBM; M2+2bb v iQ 7mHH\
i?Bb i?2bBbX hQ /Q bQ-r2}biM22/iQBMi"Q/m+2iQTQHQ;B+ HbT
+2HHmMH “~b?2 p2bX KQM; i?2 iQTQHQ;B+ HbT +2b-r2 "2 T "iB+mH
+QKTH2t2b- M BMbi M+2 Q7 +QK#BM iQ°'B HIiQTQHQ;B+ HbT +2bX

h?2r vr2 T'2b2Mi i?2b2 Q#D2+ib Bb MQi +QKT 2?2MbBp2 M/- b
QMHV bQK2iBK2b5V- MQi +QKTH2i2Hv 'B;Q Qmb 7' QK Tm 2Hv K i?
PM QM2 ? M/- BirQmH/ #2 mM72 bB#H2 iQ b?Qr+ b2 i?2b2 iQTB+k
K MM2 X JQ '2Qp2'-r2 K /2i?Bb +?QB+2iQ F22T i?2i?2bBb ++2bb
m/B2M+2- b /Bz2 '2MiB H ;2QK2i'v M/ H;2# B+ iQTQHQ;v "2 mt
2Bi?2  1al@ 2H i2/1/2;°22b Q  *a@ 2H i2//2;°22bX h?2 KQ 2 2tT2
rBHH bm 2Hv MQi2 i?2 #b2M+2 Q7 BKTQ'i Mi Q#D2+ib bm+? bi?2i-
Q7 i?2 .Bb+'2i2 >Q/;2 h?2Q v U+? BMb- +Q+? BMb- >Q/;2 bi ~ QT2
QT2 iQ b-XXXV-Q KQ'2;2M2  Hi 2 iK2Mi Q7 i?2 Up bivVb?2 7i?2
DmbiB}+ iBQM 7Q " i?2 #b2M+2 Q7 i?2 .Bb+72i2 >Q/;2 h?2Q v Bbi? i+
M im> HHv BbQKRY ' TOBHQBE2HHQrBM; mb iQ ;Bp2 T2 bT2+iBp2 QM
i*2 i2/ Q#D2+ib KQ 2 "2H i2/iQ +H bbB+ HHBM2 ° H;2# - #mi biBH
mM Hi2 2/ KQbi Q7 i?2B" 72 im 2bX 6Q r? i +QM+2 Mb b?2 7 i?2C
mb2 QMHv Q7 T “iB+mH ~BMbi MiB iBQM Q7 Bi- +2HHmMH ~ b?2 p2t
i?mb r2 rQmH/ Qp2 HQ / i?2 M2+2bb v # +F;"QmM/ #v BMi " Q/m+B
b+ i+?X h?2 T?BHQbQT?B+ HDmbiB}+ iBQM- QM i?2 Qi?2  ? M/- Bk
iQ BMi"Q/m+2 +QM+2TibBM rvi? ir2?2QT2BbKQ 27 KBHB " iQ :
g2 #2HB2p2 i? iQm T2 bT2+iBp2- #2vQM/ #2BM; 2MQm;? "'B;Q Qmb
i?72bBb- 2T 2b2Mib mb27mH BMi2 7 +2- BM i?2 b2Mb2 i? i aS T°
MQ # +F;"QmM/ BM H;2# B+ iQTQHQ;v M/ /Bz2 2MiB H ;2QK2i v +
Ip M+2 iQQHb Q7 iQTQHQ;B+ HbB;M HT Q+2bbBM; rBi?Qmi ? pB
rBi? TQbbB#HvV iQm;? K i?2K iB+ H Q#D2+ibX A7 i?2 "2 /2" Bb BM,]
"B;Q°Qmb M/ +QKT 2?2MbBp2 i 2 iK2Mi-i?2 66mM/ K2Mi Hbb b2+iB(
Bb M 2t+2HH2Mi "2bQm +2- 7 QK r?B+?r2 HbQ/ rBMUXTB iBQMiQ
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6Q /Bz2 2MiB #H2 K MB7QH/b- Bi Bb TQIXWBWHBIi® 2M/Qr 2 +?2 T
d@/BK2MbBQM H i MM2MRbLTr2Qb2 2HAMKZIMNIb "2 b B/ iQ #2
i M;2Mi p2+iQXbAM7Q K HHv-i M;2Mi p2+iQ'b+ M #2 b22M b ;2M2°
i?72 p2HQ+Biv p2+iQ Q7 +m M2T+QINMBM; BMAQ/M P xX2 MQBMiI
2t KTH2 Q7 i M;2Mi p2+iQ  Bb kZXXB+i2/ BM 6B ;X

LQi 7Q°  MQi?BM;-i?BbBM7Q 'K H/2}MBiBQM
Q7 i M;2Mi p2+iQ b Bl2th  BMikB # 2
#2+ mb2 Bi T'2bmTTQb2b i? i i?72 K MB7QH/

Bb 2K#2//2/ rBi?BM 1m+HB/2 MbT +2- M/
i?72 p2HQ+Biv p2+iQ°  Bb p2+iQ  rBi?BM i?Bb

"QMmMM/BM; bT +2-i? irR@272 iQ b
#B2Mi bT M22Mi iQ i?2 +m p2X >2°27r2
/IQMOi T QpB/2 iBMIQBKeHBIBIiB QM
Q7 i M;2Mi p2+iQ -i? i+ M#2 7QmM/ 2X;X
BM)X hQ ;Bp2 M BMimBiBQM Q76é° '?px%/l 2Mi p2+iQ°
K#B2Mi bT +2 Ui? i- ; BM-r2 rBHH MQi 7
K HHv /2}M2 iQ pQB/ Qp2 HQ /BM; MQi iBQM M/ i2 " KBMQHQ;vV- Bil
#QmMi i?2 bT?2 2-r?B+? Bb 7Q K HHv #B/BK2MbBQM H K MB7QH
bT AM' R?c ?2Qr2p2°-r2 "2 mb2/iQ HQQFBM; iBi b BKK2'b2/ BM
K2MbBQM RebTM+2t KTH2 Q7 K#B2MibT +2X 6°QK MQr QM- r2 rBHH /.
U2m+HB/2 MV K#B2RAi-br? 22/ 2>rBX?



kX8 _B2K MM J MB7QH/b k8

.2}MBiBQMhk)X2Mi "mMhR2 | M;2Mi#mM/H2 Q7 /Bz2 2MiB #H2 K M
M Bb i?2 /BbDQBMi mMBQM QT M2 i M,;IM bHDQ;22D2" rBi? i?2
T°QD2+iBQMIKI'M iBp2M (w) = x X

kX8 _B2K MM J MB7QH/b

g2 "2 IM HHVBMi?2 +QM/BiBQM Q7 2[mBTTBM; K MB7QH/b rBi? i?
Q7 bi'm+im 2iQ #2 #H2iQ /2}M2 H2M:i?b M/ M:;H2b Qp2 K MB7QH
Bi Bb #v 2[mBTTBM; 2 +?TiMA yBNI? bM BRIM2 T Q/m+iX

2} MBI BQMWRRBRK MM K2i BBZK MM J2i B+ QM +QKT +i M/ bKQQi?
d@/BK2MbBQM M RIKHRTQRHRBBb UbKQQi?HvV +?Qb2MV BMM2™ T°Q
h; irm :T\M T yMI' RQM 2 +? Q7 i?2 i M;ZMi QM +2Hp2M- 7Q"
2 +Pw2TM - #v

hv;wit,m = hdv;dwige; UkX8XRYV

r722°@v2T,RP B HH2//B?2ZZ2 " 2MiB 2H,®7 BWRP? RP-T,RP Bb i?2
d@/BK2MbBQM H RPm#2BIM+ 2 QR72K#2T/BMBRY7 i?2 /Bz2 2MiB H

d :TuM!T yRP. Bb M BMD2+iBp2 HBMMBbB K ZTBM2/ iQ b Tmb?7Q"r /- b
Bi Tmb?2b i M;2MiM2F@Qb'QID i M;2Mi pR¥V@B)b OMire Bb

i?72 mbm H/Qi T°Q/m+iX

PM+2 i?2 B2K MM K2i'B+ Bb /2}M2/-r2 + M mb2 BiiQ /2}M2 M
BMbi M+2- ;Bp2M +m p2 QM i?2 K MB7QH/b-r2 + M K2 bm 2 Bib H2M
MQ Kb Q7 HH i?2 p2HQ+Biv p2+iQ b HQM; i?2 +m p2X PM+2 i?22 MQ
M/ M;H2b + M #2 /2}M2/ 7QHHQrBM; M TT Q +?i? i Bb MQi i? i /Bz
Im+HB/2 MP2MIB2Q r2 rBHH MQi 2tTHQ 2 BM i?Bb i?2bBbX h?2 B2
BM/m+2b HbQ mMMB7Q K T QOPMBHB2VKKRIBTQR/- bBKTHV :Bp2M #v i
+QMbB/2 2/ "2;BQM b+ H2/ #v i?2 pQHmMK2 Q7 i?2 K MB7QH/X

2}MBIiBQMWKKEK2K MM J MB7QB2AK MM J MB78bBl/ bKQQIi?
K MB7QH/ 2[mBTT2/ rBi? _B2K MM K2i B+X

qBi? i?Bb /2})MBiBQM-r2 }MBb?22/i?2 +HBK# M/ 2 +22/i?2iQT Q
Q7 K i?2K iB+ HDbT +REKBWBBYX KB/ Bib2H7 Bb MQi 2t? mbiBp2- I
bQm i'2 iK2Mi Q7 iQTQHQ:B+ HbT +2b M/ K MB7QH/b Bb Dmbi b-
Q7 U H;2# B+ViQTQHQ:v M/ /Bz2 2MiB H :2QK2i vX >Qr2p2 - i?2
"HBKTb2 Q7 r? ii?2b2 bT +2b "2 M/-KQ 2 BKTQ'i MiHv- +QKTH2i2 i
i72 K BM +QMi'B#miBQMb Q7 i?Bb i?2bBbX AM i?2 M2ti b2+iBQM- i
+? Ti2 - r2 rBHH # B2 2BMim®/mMB22 p2b Qp2  mMIBNbi 2V +2T?

Q7 b?2 p2b- M/ :2M2° HBx iBQM Q7 +QMM2+iBQM ;> T?b M/ K i'B
h?Bb Q#D2+i rBHH #2 mba7BNH @B #? rRi2BHH H2p2' ;2 i?2K b iQC
iQ i° p2'b2i?2 Tv: KB/ BM 6B;:X 7°QK i?2iQT iQ i?2 #QiiQK- HQQF
/IBb+ 2iBx2/ K MB7QH/b M/ i M;2Mi #mM/H2bX AM #'Q /2 b2Mb2- L
b "B:QQmbr v Q7 ii +?BM; /i iQi?2QT2M b2ib Q7 iQTQHQ;B+ H

kXe *2HHmMH "~ a?2 p2b

+2HHMH ~ b?2 7 Qp2° M UmM/B 2+i2/V ;> T? +QMbBbib Q7 i?2
bT +2 7Q° 2 +?2 MQ/2 M/ 2/;2 M/ +QHH2+iBQM Q7 HBM2 “i° Mb7Q"



kXe *2HHmH *~ a?2 p2b ke

MQ/2@2/;2 BM+B/2M+2 T B ' b Q7 i?2 ;"  T?X g2BMi ' Q/m+2i?22 7QHL
MQi iBQM iQ TH +2 2KT? bBb QM i?2 "QH2i? i b?2 p2b TH vBM TT'
#MM/H2b b i?2 MmK#2> Q7 MQ/2b BM+'2 b2bX

.2}MBiBQMURRHHMH > a?2 7 QpRam T.T@R2E (Va:E) Bb M
MM/B 2+i2/ ;> T?2=rBi? MQ/2bX +2HHMH MR?Bb7i®D2MTH2
TMnp=(MnF)- BX2X,

C p2+iQ bF(W27Q  2v2W, X g2 "272  iQ i?2b2 p2+iQ  bT +2b b MQ/:
bi HEbX

C p2+iQ bF(E27Q 2eRE,X g2 272  iQ i?2b2 p2+iQ  bT +2b b 2/;2
bi HFbX

C HBM2 K MIBMM!'F (e) 2T 2b2Mi2/ #v VKe i7Bt 2 +?2 T B"
(v:e)2Vnp E, rBi? BM+B/BMeX2 h?2b2 K TTBM;b "2 + HH2/ "2bi 'B+iB
K TbX

L
h?2 bTLRETMp) = oy F(V) 7Q K2/ #v i?2 /B 2+i bmK Q7 p2+iQ  bT +
bbQ+B i2/ rBi? i?2 MQ/2b Q7 i?2 ;" T? Bb +QKE@ Ml~w?+B-Mb2/ i?2 b

reB+? r2 272 iQ b b?22 TMWBXMgqRb @M b?2 7 bR;MH QM
fn2L2(TM,) X

.2}MBiBQMJR®2 7 G TR MMQM@MQ K HBx2/V a?2 7 G TH +B M Q7
TM, Bb HBM2 ~ K JTBMWMM,)!'L (TM,) /2}M2/ MQ/2@rBb2

X
( nfa)(v) = Vie(Vuefn(v)  Vuefn(u)): UkXeXRV
veeBu

q?BH2 BM ;2M2° H- i?2 /BK2MbBQMb Q7 i?2 bi HFb K v #2 “#Bi
7Q+mb2b QMO(B@#MIM/H2b- Q" Q i?Q;QM H b?2 p2bX AM M Q'i?Q;Q|
? pY,i=V].7Q vk MF(v)=R® 7Q  vkHM BMimBiBp2 BMi2 T 2i iBQM
Q7 +2HHmMH "~ b?2 p2Hh3SEB VBIR2KbBM7(QTBMBQM /vM KB+bX AM i?Bl
i?72 +QKTQNM M7 i?2 b?2 7f{pbBbM?2 6T Bp i2 QTBMBQNBHQR7 MQ/2
Vyefn(V) /12b+ B#2b ?2Qri? i T'Bp i2 QTBMBQM Tm#HB+Hv K MB72bib
bT +B@), BM i?Bb b2Mb2-i?2a?2 7G TH +B M TTHB2/iQ b?2 7 bl
i?72 ;;°2; 02/ 6/Bb ;722K2Mi Q7 QTBMBRMWbO i2 +? MQ/2 (



kd

*2 Ti2 ]

aT b2aB;MH 2T 2b2Mi iBQ
Qp2 hQTQHQ:;B+ HaT +2b

h?2 K BM +QMi'B#miBQMb Q7 i?Bb +?2 Ti2" "2 # b2/ QM i?2 7TQHHQTE

hQTQHQ;B+ H aH2TB Mb, J tBK HHv GQ+ HBx2/ 2T 2b2Mi iBQMb
Pp2° aBKTHB+B H *QKTH2t2b

*X " iiBHQ Q 2i HX

S " K2i'B+ .B+iBQM v G2 "MBM; 7Q" hQTQHQ;B+ H aB;M H 2T 2b2
*X " iiBHQ Q 2i HX

i XR AMi'Q/m+iBQM

PM2 Q7 i?2 7mM/ K2Mi H T'Q#H2Kb BM bB;M H T°'Q+2bbBM; Bb
“2T 2b2Mi iBQM Q7 i?2 bB:M Hb Q7 BMi2 2biX hvTB+ HHv-i?2 bT b2
i?72 #2ii2° Bb i?2 T2 7Q K M+2 Q7 b2p2  HT Q+2bbBM: i bFb bm+? I
/2MQBbBM;- b KTHBM;RM/ 2+Qp2 v (

AM i?2 +QMi2ti Q7 haS- M im  H# bBb7Q bB;M H 2T 2b2Mi iB
iQTQHQ;B+ H 6QMRBPX KQI2p2 - Q7i2M i?2 bB;M H Q7 BMi2 2bi B
HQ+ HBx2/ Qp2° TQiBQM Q7 i?2 iQTQHQ;B+ H/QK BM- BX2X- Bj
Qp2° b2i Q7 MQ/2b-2/;2b-Q TQHV;QMb-r?BH2 #2BM; ii?2 b K2 il
T2 '72+iHVV HQ+ HBx2/ Qp2' bT2+B}+ b2i Q7 7°2[m2M+B2bX AM bm
KB:?i MQi H2 / iQ M 2{+B2Mi M/ bT b2 2T 2b2Mi iBQM Q7 HQ+
bB:M Hb- bBM+2 i?2v "2 mbm HHv MQM@bT "b2- BX2X- MQi HQ+ F
+QKTH2tX hQ M/ HQ+ HBx2/ bT2+i° H 2T @BRZIMQTBILRb- i?2 rQ F
7 KBHV Q7 r p2H2ib 7Q  bBKTHB+B H bB:M Hb- "2bT2+iBM; i?2 >Q/
2ti2M/BM; i?2 ;  T?r p2R2B 7 QK (

JQp2/ #v i?2 M2+2bbBiv Q7 }M/BM; 2{+B2Mi bT b2 2T 2b2Mi iB
bB;M Hb HYBM; Qp2  +2HH +QKTH2t2b-r2 BMi'Q/m+2 +QKT 2?22MbB;|
bB:M H 2T 2b2Mi iBQM Qp2  "2;mH ~ +2HH +QKTH2t2bX

g2 }’bi BMi"Q/m+2 iQTQHQ:B+ HaH2TB Mb- BX2X- MQp2H +H bb
“2;mH " +2HH +QKTH2t2b i? i "2 K tBK HHv +QM+2Mi > i2/ QM i?2iQ
M/ T2 72+iHv HQ+ HBx2/ QM i?2 /m H/QK BM U2X;X- Db2i Q7 7 2[m2
"2 Q#i BM2/ bi?2 T'BM+BT H 2B;2Mp2+iQ b Q7 K i'Bt #mBHi 7 QK



iXk hQTQHQ:;B+ H aH2TB Mb k3

QT2 iQ'b +iBM; Qp2  iQTQHQ;v M/ 7°2[m2M+v/QK BMbX h?2M-r2 b1
T'Q+2/m'2iQ #mBH/ M HvViB+ HQp2 +QKTH2i2 /B+iBQM B2b Q7 iQT
i72Q 2iB+ HHv T'QpB/2 MQM@/2;2M2" i2 7° K2bX

i i?Bb TQBMi-r2BMi'Q/m+2 MQp2H Qp2 +QKTH2i2 /B+iBQM v H2
bT "b2 2T 2b2Mi iBQM Q7 bB;M Hb/2}M2/Qp2° "2;mH ~+2HH +QKTH2
rQ ' FBRB)B7Q ;" T?bX g2 BMD2+ii?2mM/2 " HVBM; iQTQHQ;vBMi?2 /B+i
#v T~ K2i'BxBM; Bi b +QM+ i2M iBQM Q7 bm#@/B+iBQM "B2b i? i
>Q/;2 G TH +B MbX h?2 H2 "MBM; T'Q#H2K Bb + bi b i?2 DQBMi C
iQTQHQ;B+ H /B+iBQM v +Q2{+B2Mib M/ i?2 bT b2 bB;M H "2T":
2{+B2MiHv bQHp2/ pB M Bi2 iBp2 Hi2 "M iBM; H;Q Bi?KX

g2 2p Hm i2i?22z2+iBp2M2bb Q7 i?2T QTQb2/iQTQHQ;B+ HaH2T]I
bvMi?2iB+ TTHB+ iBQMb-BX2X-bT b2 bB;M H 2T 2b2Mi iBQM M/
reBH2 r2 i2bii?2 "2bBHB2M+2 Q7 i?2 T°QTQb2//B+iBQM v H2 "MB
bB;M HKQ/2H KBbK i+?BM;X 6BM HHv-r2 i2bi #Qi? bi> i2;B2b 7Q bT
Q7 "2 H@rQ H/ i  {+ ~QrbX

6Q  i?72b F2 Q7 bBKTHB+Biv- #mi rBi?Qmi HQbb Q7 ;2M2" HBiv- I
7Q+mb QM i?2 T'Q+2bbBM; Q7 2/;2 BBXNMMHRb HPR@ b B2 VIBHIH 72QMKQ i 2
X1 rBiR-Uy 7" QWX KkXFBA® -L; 7 Qi xkiBie-L{Y reie@ ML
rBitMW .- bm+? 2=iL@ + LMW X

i Xk hQTQHQ:B+ H aH2TB Mb

6Q° +2HH +XxKTR2t2B;2Mp2+iQ b Q7 ?B;?2° QWXWGeTH +B Mb |
+QKTQbBM;i?2 +2HH +QKTHRXKQR2B2MR2 bBIHBM QM @bT "b2- K2 MBN
i? i 2tTHQBIBM; i?2K 7Q bT "b2 "2T°2b2Mi iBQM Q7 HQ+ HBx2/ bB
TQQ T2 ' 7Q KRX1Hh2mb- BM i?Bb b2+iBQRATOQHRBRNVB+QHNBHM2 XB Mb
MQp2H +H@IRQOPQHQ;B+ HbB;M Hbi? i "2 K tBK HHv +QM+2Mi" i2/ Qr
2/;2b-r?BH2 #2BM; T2 72+iHv HQ+ HBx2/ Qp2  i?2/m H/QK BM- BX:
6QHHQrBM; i?72 TRB8R +2BMIi(Q/m+2 irQ HQ+ HBx iBQM QT2 iQ b +i
M2/;2+QM+2Mi" iIBRMM2QMIQ 7 2[m2M+v +QM+2ZMi° iBQM b2i-
"2bT2+iBp2HvX h?2 2/;2@HBKBIBM; QTS BbiQRIRRIQi?22d ;2 BRi
Cs2RE E ;Bp2M #v,

Cs = diag(1s); UjXkXRV

r?2°252RE Bb p2+iQ 2 pBM; QM2b BM i?2 BM/2tSFQMBIiBQMb bT 2+
X2 Q Qi?2 rBbi&gz) M2MQi2b /B ;QM H K iZBYIM iPBMB ;QM HX

*H2 “Hv- TXQKRIM 2/;2 b8BM H2 72+iHv HQ+ HBX BOOMiQX?2 b2i
aBKBH "Hv-i?2 7°2[m2M+v HBKBiBM; QT2 iQ + M #2 /2}M2/ b,

Cq = Udiag(lq)U"; UjXkXkV

reB+? 2T 2b2Mib M B/2 H# M/@T bb }HI2Q QPR 2i?Bw-" 2NInRZ M+Vv b 2i
bB;M HBb T2 72+iHv HQ+ HBXx2Q @@gX +22X#hML2rB/i?B+2b BM
UXKXRM/XkXk 2 T QD2+iBQM QT2 iQ b-? pBM; K tBKmMK bT2+i" H
iQ QM2X

g2 /12}M2 iQTQHQ;B+ HaH2TB Mb b i?2b2i Q7 Q i?7QMQ K H p2+i
K HHv +QM+2Mi" i2/ Qp2S4?®RMR2T;2°B2riHv HQ+ HBxXx2/ QMiQ i?2 # M/rE



jXj .B+iBQM v Q7 hQTQHQ;B+ H aH2TB Mb g

QX J i?2K iB+ HHv- iQTQHQ:B+ HaH2TB Mb "2 ;Bp2M #vi?2 bQHm
QTiBKBXx iBQM T Q#H2K,

i =argmax jjCs ijj5
bm#D24§iiijg1l;, Co i= i UjXkXjV
<, j>=0; j=1;::50 1-B%¥ 1-

7Q iHH:::;EX h?2bQHmMIiBQMWXKYBQ#BRXM #v i?2 7TQHHQrBM; i?2Q 21
r’Qb2 T°QQ7 7QHHQrb i?72 RE2 Mi2Bh QKBM2Z/ /Im2 iQ H +F Q7 bT +2X

h?2Q 2K RX2 b2i Q7 iIQTQHQ;B +gh, aB2d & MMEGCsCqg i? |
bQHP2 T QXKRBI ;Bp2M #v i?2 2B;2Mp2+iQ b QUL K- Bt QT2 iQ"
BX2X-

CQCSCQ i= i iy UJXKXQV

r?22° 2, 2 il c>0X 6mi?2 KQ 2-<Bij;yOQH/M= | ij;, r?2 2
ij Bbi?2 EEQM2+F2" /2Hi X

AM 6BXRr2 BHHmbi® i2i?2} bii? 22 iQTQHQ;B+ HaH2TB Mb K tE
i°i2/ Qp2°i?2 2/;2 b2jiXBM BB ;M/ # M/HBKBi2/ Qp2 i?2 ;" /B2Mi bm#@t
UBX2X-i?2 b2i Q7 7°2[m2M+v BM/2t2b bbQ+RBRDMXBi2 222 2B;2Mp:
r2+QMbB/2  iQTQHQ;B+ HaH2TB KM YO#&/i;222QTH UB %2 X%- M
#2 bBKBH "Hv TTHB2Kk 3 0OMv;R>/Z°QT2 Hv /2}MBM; i?2 QT2 iQ b
UXKXRM/XKXIQp2  ?B;?2°@Q /2  /m H/QK BMbX AM T “iB+mH *-i?2;
BMi"Q/m+RBBMRT 2b2Mi p2'vbT2+B H+ b2Q7Qm" ;2M2° H7Q KmH |
7&=0X 6BM HHv- i?2 /m H 7QXKMH BKQM QYMUBM; K tBK HHvV
HQ+ HBx2/ bB;M Hb Qp2° b2i Q7 7 2[m2M+B2b-r?BH2 #2BM; T2
2/;2 b2i-+ M #2 "2 /BHvV Q#i BM2/ 2t+TM ;BMIg BN UR¥R Db Q7

iXj .B+iBQM v Q7 hQTQHQ:B+ H aH2TB Mb

AM i?Bb b2+iBQM r2 T 2b2Mi T BM+BTH2/r viQ #mBH/ Qp2 +Q
Q7 iQTQHQ;B+ HaH2TB Mb- "2HVBM; QUAX2XKM/Q?/2>GQ/TH +B Mb B
/2+QKTQbBIBQUWKBAIR g = f g%, #2 i?2 b2i Q7 iQTQHQ;B+ H aH2TB
Q#i BM2/ 1XQXK WQMbB/2 ' BM; iB2 M/; 2?0274 2[m2 R XVARip2 v
;2M2° Hi2 Kb- /B+iBQM 'vQ7iQTQHQ;B+ HaH2TB Mb ? bi?2 7QH
h i
Ge= S1;Q11 1 SiiQiry Sy iQum UjXjXRV

r?2B+? +QMHR2kbQ7 iQTQHQ;B+ HaH2TB Mb Q#i BM2/ 7" QK i?2T B b (
b2i8;;Qig", X h?2°27Q 2- #mBH/BM; /B+iBQM v Q7 iQTQHQ;B+ H ak
BMiQ T'QT2 Hv +?QQbBM; b2[m2ME€2 7, QM + BMXiZXiB QM@ 2b

rvQ7 +Qp2'BM:; i?22/;2b2i M/i?2 7 2[m2M+v /QK BMX G2i mb BMBi
i?72 F2’M2H Q7 i?2LGBPRKBIWIBX2X-i?2°2 "2MQ ? '"KQMB+ +QKTQ
KXKOB h?22M- RXQWK-di?2 7°2[m2M+v BM/2t2b + M #2 /BpB/2/ BMiQ irQ
b2ib, UBB/iQ2 iBQM-H?B MY +Q "2bTQM/b iQ i?2 b2iL&7-2B;2Mp Hm?2
b Q@Wc¢ M/ UBBMWIP2MQB/ H?BHP/+Q "2bTQM/b iQ i?2 b2i Q7 2B;2Mp H



jXj .B+iBQM v Q7 hQTQHQ;B+ H aH2TB Mb iy

UMUEKTHZ2 Q7 2/i2 +QM+2MI" IBRY ALl roHQ B+ HaH2TB M M X R

U+RQTQHQ;B+ HaH2TB M M ' XUKVAQTQHQ:B+ H aH2TB M M X j

6B:m 2 jXRXTH2 Q7 iQTQHQ:B+ H aH2TB Mb QM 2/:2 ~QrbX

LW- b @qWX h?mb- p2°vMim> HrviQT “iBiBQM i?2 7°2[m2M+v BN\
+2Q@K2 MQW b 7 2[m2M+v +QM+2Mi° iBQM b2ib- H2 /BM; iQ B "Q
bQH2MQB/ H aH2TB M +QKTQM2Mib- "2bT2+iBp2HvX _2; “/BM; i?2 2
i?72>Q/;2 .2+QKTQHRBIBRM/BM G TH +B M biUn+inar2, B2M i
mb iQ /2}M2 irQ /BbiBM+iWbRQH Me+2tb ) 7 HA/ { B B QBN MW~ iBQM
b2ib, UBW2i8 Vg # b2/ QM HQr2  M2B;?2#Q 2 QQPbvVU 2NBBY/2/ #V
KW p2iegk!” # b2/ QM mTT2  M2B;?2#Q " ?QQYVN2aBHNQY 2 /i #2
bQH2MQB/ H M/ B "Qi iBQM H # M/rB/i?b "2 "2HY2Mi/Q i?2 2B;2Mp
L@ (+7XXKK3r2 T'QTQb2 iQ WQ@R i2?2 mTT2 +QM+2Mi> iBQM b2i
SW. MQ@ iQ 2 +? HQr2' +QM+28P- B Hh2ii i72 bZ[@ZM+2
+QM+2Mi> iBQM b2ib 7Q  i?2 /B+iBQM v X Y@ RQH; BD+UHBIR2TB Mb |
bHB;?i #mb2 Q7 MQi iBQMYV,

c=1s";QWgs," [ts (¥ QWgy”: UjXjXkV

6BM HHv- B7 i?2 F2’M2HIQBH?22Q@ TKT+HB M T°QTQb2 iQ //iQ i?2

/IB+iBQGIc WbQ i?2 2B;2Mp24u@cbQL bbQ+B i2/ rBi? i?2 x2°Q

2B;2Mp Hm2bX h?2°27Q 2-C,BF2\Q Mo:2ZMiZMBR® M b 2jobj ¥mBHi b BM

i?72 +Q "2bTQM/BM; /IB+iBQM v Q7 iQTQHQ:B+ HaH2TB Mb 2 /b b
h i

Gc= o o U ; UjXjXjV
K

r?2°®0 BMMXYjXRBb 2[mK #X W + KhN-K"=dim(F2L )X h?2 bBx2 Q7
i?72 /B+iBQM v O ERH BIMD +QMi  QHH2/REi 28 Kilth MB M# v



jXj .B+iBQM v Q7 hQTQHQ;B+ H aH2TB Mb iF

i FBM; Dmbi K2H2TB Mb T2 2 +?2 T B Q7 +QM+2Mi" iBQM b2ibX

K tBKmK TQbbB#H2 MmK#2 Q7 aH2TB Mb /2S; DN/ & 2HMmD2 +?2Qb2M b
i?2v z2+ii?2 " MF Q7 iT%QsCy» B@WXkWoh?2'27Q 2-7&" ;Bp2M

M/ T B Q7 +QM+2MB;QBQIMDRimK#2 Q7 iQTQHQ;B+ HaH2TB Mb
minfK; © MEqCsCqggX

6° K2 #QmMhi®2 /B+iBGQGNM2RF M BMXjXBb ;2M2° HHv Qp2 +QKTH2i2-
#2BM; +QKTQDb2/ M>B2MQM@Q i?Q;QM H iQKbX AiBbi?2M Q7 BM
BMp2biB; i2 7° K2 BQX1 Qb QMBH#2H -bT/B2iBQM v Q@Gp2+iQ b

rBi? i KQbi +QmMi #Hv K Mv ZARK®@ M1 bKEDHB M(

Ajjviia J< Sv>)° Bz, UjXjX9Vv

2G¢

7Q  VIZHH - 1?2 MB "2 + HH2/ 7" K2 #Q@MAb-BRi2 X A7
A=B-r2bviGeé Bb iB:;?2i7 K208& Bb b B/ iQ #2 /2:2M2" i2

7° K2X G9i= f Si(u);Q(u)giK:(l”’ M/ (@ = ¢ Si(d);Q(d)g;g(f) #2 i?72 K i'B+2Db
+QHH2+iBM; HHi?2 mTT2 M/ HQr2 aH2TB Mb- "2bT2+iBp2HvX t
b?Qrb i? i- mM/2' KBH/ +QM/BiBQMb QM i?2 +?2QB+2 Q7 i?2 2/;2 +Q
aH2TB M /B+iBQM ¥RMQBKbUM MQM @AB2@ 7 iR 2 X

h?2Q 2K BRGc #2 /B+iBQM v Q7 iQTQHQ;BUXHCEHE2TIB?2b b BM
7QHHQIBM; T'QT2iB2b ?2QH/,

RUGQr2" +QKTH2i2W2bH Q2" HQ+ HBX LM @2+2Qb2M
bm+? idlsparf @Dg= BKL®D) X

KUITT2 +QKTH2i2M2BbwTT2  HQ+ HBE“I&EM @2+ Qb2 M
bm+? icdldgparf Wg= BKLW):

P
h?2Bc Bb MQM@/2(RBIR@72 KRFQBiA= mn( .5, 1)>0
MB =K@+ KW 4+ ghx

S QQ22 TT2MKBR O

AM h?2QK-2lR “2[mB 2b i? i i?2 b2i Q7 HQr2' aH2TB Mb bT Mbi?2 ;" |
BXBX:@D)X aBKBH "Hv- k bbmK2b i? ii?2b2i Q7 mTT2 aH2TB Mb b
bT +2- BXXX)-X h?2b2 +QM/BiBQMb 2 bm{+B2Mi 7Q  i?2 +H BK Q7
M/ bm#bmK2 bQK2 M2+2bb v +QM/BiBQMb 7Q  i?2 +?2QB+2 Q7 i?2 F
}’bi QM2 Bb "2H i2/iQ +Qp2° ;2- BX2X-i?2 mMmMBQM Q7 i?2 HQ+ HB>
SHQr2‘ MémTTZ‘ aH2TB Mb Kmbi +Qp2  i?2 r?QH2 2/;2b2iX J i?2K i
KO g = 2K sW = Ex h?22 b2+QM/ +QM/BiBQM Bb “2H i2/iQ i?2 Mm
2H2K2Mib BM i?2 /IB+iBQM " WKi® ij&X i B KBDviQ Wj- r?2B+?
Bb M2+2bb "viQ }M/ b2i Q7 HQr2° M/ mTiEYaMIg®jMb i? i bT M
/IBK2MbBQM H bm#bT +2b- BX2X-i?2 ;" /B2Mi M/ i?2 +m H bT +2b-"
AMi2 2biBM;Hv- i?2 +QM/BilB€ Mb#Q 72 h®?RIQV DKiBb}2/ mbBM; p2 v
bBKTH2 ?22m BbiB+ T°Q+2/m 2b 7Q" i?2 b2H 25 PRigM @7 i?2 HQ+ HB>
Mg’ X 6Q° BMbi M+2- M2 bv M/HQr@+QKTH2tBiv2t KTH2Bb #mB}
#v +?2QQbBM; i?2 mTT2 " M/ HQr2 2/;2 +QM@2IPIT imBI'bMb b i?2
HQr2® M2B:;?#Q ?QQ/b Q7 2 +? 2/;2 BM+HmM/BM; i?2 2/;2 Bib2H7-
7QHHQrBM; MmK2'B+ H “2bmHib-r2 rBHH 2tTHQBi i?Bb bBKTH2 T'Q



jX9 *2HH *QKTH2t *QMpQHmMIBQM H 6BHi2 b ik

i?72 HQ+ HBx iBQM b2ib Bb M BMi2 2biBM; QT2M T Q#H2K i? i +QmH/
iQ ?B2° "+?B+ H ?B:?2° Q' /2 bT2+i° H+HmMbi2 " BM; i2+?MB[m2b- r
IM/BM; iB;?i2° 7" K2bX

X9 *2HH *QKTH2t *QMpPpQHMIBQM H 6BHi2 b

AM i?Bb b2+iBQM- r2 #'B2~v "2pB2r i?2 +2HH +QKTH2t 6A_ }H]
(NY M/NGB-i? i 2T 2b2Mi i?2 7TmM/ K2Mi H #HQ+F Q7 i?2 iQTQHQ:B
/B+iBQM “B2b r2 rBHH BMi"Q/m+2 BM i?2 M2ti b2+iBQMX

2}MBiBOQMWSHH *QKTH2t 6A_ IBIp2MK®Ri? >Q/;2 G Tl +B M
b BMXKKe +2HH +QKTH2t 6A_ }Hi2Q FQBIND; BMH bB:M Hb Bb /2}M2/
TQHVMQKB H Q7 i?2 G TH +B M b,

X (u) y (u) i X (d) y (d) i .
Sy = hy™ Ly + hy” L7+ hl; U X9XRV
i=1 i=1

r?2°2Bb TQbBiBp2 BM12h9-hmR X

bbB:MBM; irQ /Bz2 2Mi b2ib Q7 +Q2{+B2Mib iQ i?2 HQr2" M/ m"
Bp2b KQ 2 ~2tB#BH®ivx%2EBM;;J H2 /b iQ }Hi2 b Q7i?27Q K,

X .
Sk = hil; UjX9XkV

r?B+? Bb i?2 6A_ YHi2NBXQT@RPL(- 22 YHEMHBWIM Qi /Bz2 2MiB i2
#2ir22M i?2 irQ ivT2b Q7 /D +2M+B2b- "2bmHiBM:; BM HBKBi2/ 2tT

iX8 hQTQHQ:B+ H .B+iBQM v G2 "MBM;

2M2° HBXBM: i?2 TT Q +RBBQOQH2/ BYM B+ ;" T? /B+iBQM v
H2 "MBM;- r2 #mBH/ MQp2H +H bb Q7 Qp2 +QKTH2i2 iQTQHQ:B-
7QHHQIBM: 7Q K,

Gp =[Sy;u:Sp]2 RN PN UjX8XRV

r?72°2 2 $?2p=1;:::;P Bb /2}M2/ GXBMM/ ? b /Bz2 2Mi b2i Q7
+Q2{+B2MibX g2 +QHH2+i i?2p@i2{p B2ZDIBRIMBIQM hy2BM p2+iQ°
R2* M/ i?2 Qp2> HH +Q2{+B2Mib[BM::;p2RiQEI*DP X h?22

+?Qb2M TQHVMQKB H bi'm+im 2 ;Bp2b HQ+ HBx iBQM ;m >~ Mi22bX
iQK Q7 p?2? bm#@/B+iBQM v rBHH ? p2 +QKTQQMZNITHQ+ HBx2/
HQr2> M2B;?#Q ?Q Q? ®ZHM2 M/ +QKTQM2Mi H@? @Bx2TTM i?2
M2B;?2#Q ?2QQ/ Q7+428X2Qp2 - GO /UXIKBi Bb 2 bviQ b22

i? 10?2 th iIQK Q7p?R? bm#@/B+iBQM®T¥ YQHBKW?QY i?2
7TQHHQrBM; bT2+i mK,

X . X .
Bi(M = ) LI(n2QW)+  hE) LI(n2Q@)+ hy ua(i); UjX8XkV
i=1 i=1



jX8 hQTQHQ;B+ H .B+iBQM v G2 "MBM; il

r?2°Z) Bbi?2 BM/B+ iQ 7BMMIBONB:2Mp Hm2MU7(j) Bb i?2

j@i? +QKTQM2M@ Q7+ QM KW B2® i? 2B;2MpRYDQ YD 7272 iQ

i72 +Q2{+B2Mi BM #/X8RWFBW2H M/ r2 /2M®@{3 BBMB#2- }t2/
7°2[m2M+v- Bi Bbi?2b K2 7Q° HHi?2 iQKb #2HQM:BM: iQ i?2 b |

6Q  i?Bb "2 bQM-iQ +QMi'QH i?2 iQKb 7 2[m2M+v #2? pBQ -r2 + M I

QM i?2 F25,M)2RB)8g2 } bi BKTQb2i? i i?2 bT2+i° 2 MQM@M2; iBp.

#QmM/2/ BM 2 +? bm#@/B+iBQM “v- BX2X,

0 Bp(n) d; p=1;::5;P;n=1;::1N; UjX8XjV

r?2°@>0X 1[mBp H2MiHv- i?Bb +QMbi’ BMi Bb "2[mB BM; i? i 2 +? bm
iQ #2 TQbBiBp2 b2KB@/2}MBi2 rBi? K tBKmK-2BX2Mp Hm2 #QmM/2/ ;

04 Sp4d; p=1;:::,P: UjX8X9V

JQ2Qp2°-r2 M22/iQ 2Mbm 2 i? i i?2 r?QH2 bT2+i ' mK Bb +Qp2 2/ #\
Gp X h?mb-r2 BKTQb2 i?2 +QMbi’ BMi,

X
d Bp(n) d+ ; n=1;::N; Ujx8xsayv
p=1
r72°2Bb bK HH TQbBiBp2 +QMbi MiX h?Bb +QMbi° BMi Bb 2[mBy
1?7 11?2 11?22 bmK Q7 HH Q7 i?72 IBn#@/ B2 EK@BW BEBRAHK 2B;2Mp Hm?2
HQr2 @#Qmav/2/MKi?2 K tBKmK 2B;2Mp Hm2 mTd®2 @BH>Q@RHM/2/ #v

(d )|4XD Sp4 (d+ )I: UjX8XeV
p=1

q2 "2 MQrBM i?2 +QM/BiBQM Q7 7Q KmH iBM; i?2 /B+iBQM v H2 "M
i° BMBM; M2QQ/7ZX iQTQHQ;B+ M bByMm:Hyy]2 RN M - 2

BKiQH2 M /B+iBQM8WRDBEBH? + M "2T 2b2Mi i?2i° BMBM; bB;M
bT b2 HBM2 * +QK#BM iBQM Q7 i?2 iQKbX *H2 “Hv- i?Bb Bb 2[m
JHi2 b +Q2{B2Mibb- r2 7Q KmH i2i?2 /B+iBQM v H2 "MBM; T'Q#H2K
QTiBKBx iBQM Q7 i?2 /B+iBQM v +Q2{+B2Mib M/ i?2 bT b2 bB;M
i?72 7TQHHQIrBM; r v,

(h ;X ) =argmin kY GpXkZ + khk3
bm#D2+i iQ,
a) kxikp Kop;i=1;:::;M
)04 Sp4dl; p=1;:::;P Ujxgxdv

X
co(d )4 Sp4 (d+ )l
p=1

d)Sp, b BMXOY®R=1;:::;P;

r?2°2 Bb iRP2i? +QHMKNM RPN M. BX2X i?2 bT b2 bB;M H 2T 2b2Mi iBC
i?2 i?7i° BMBM; bEK:MBBi?2 6" Q#2MBmky B iBR2MQ 'K UBX2X- i?2



iX8 hQTQHQ:B+ H .B+iBQM v G2 "MBM; i9

H:Q Bi?K, nQTQHQ B+ H .B+iBQOM 'vG2 MBM;

AMTmib
Y2RVNM h BMBM; bB;M HbX
X[0]2 RPN M " AMBiB HBx iBQM Q7 bT b2 2T 2b2Mi iBQM
Tmax » MMK#2> Q7 Bi2" iBQMb UQ  biQTTBM; + ' Bi2"'BQMV
PmiTm,ib
h;X , G2 "M2//B+iBQM v . M/ bT b2 2T 2b2Mi iBQMb
R,7mMM+iBEXMBQM v G2 NUBWWT nVib
k, 7Q2 [LTmax] /1Q
i, .B+iBQM v IT/ i2 aa2TX

hit] = argmin kY GpX[t 1kZ + khkj
h

bm#D2+iiQ,

»
(d )4 Spd(d+ )l UjX8X3V
p=1
dS, b BMXO¥p=1;:::;P
9, aT b2 *Q/BM; aaZi X

X[t] = argmin kY  Gp[t]XkZ + khk3
X

bm#D2+i iQ,

a) kxikp Ko;i=1;:::;M UjX8XNV
2im™M
8, h = h[Tmax]
e X = X[Tmax]

MmK#2° Q7 MOQM@x2 Q +QKTQM2Mib Q7B b M BM QR 27; hXi2 M M-R
MN- M/> 0X h12T2M Hiv QM i?2 +® B{- BdRVmH iQ 2Mbm 2 MmK2 B+
bi #BHBiv M/ KBiB; i2 Qp2 }UBSMBbDS- HDANRK MQM@+QMp2t- 2Qr2p
Bi "2/m+2biQ b2KB/2}MBi2 T°Q;  KUa.SV B7 ®BbBR.MHH 2T 2b2]1
}t2/- M/iQ bT b2 +Q/BM; T Q#H2KGB BIP2QBI+iBQ/M TWPBb 7 +]i
bm;;2bibiQ TT QtBK i2 Bib bQHMIiBQM rBi? M Bi2  iBp2 Hi2 M iBM
r2 HBbi BM HFRBBIKBh- S QKBEBD M a.Si? i+ M #2 bQHp2/ rBi?

Qz i?2 b?2H7 MMK2 B+ HiQQHb 7Q° +QMp2t QTiBKBX iBQM rBi? T
>Qr2p2 - Bi Bb TQbbB#BH2 iQ XOKBMi 82 QZHDK b [m /  iB+

T Q; K-r?B+? + M #2 bQHp2/ 2p2M KQ 2 2{+BPMBNMBK BBl /- S Q#]
LS@? /- #mi Bib bQHMIBQM + M #2 TT QtBK i2/ pB i?2 Q" i?Q;QM H
UPJSV H;Q BBRKBX2X p2'b iBH2iQQH 7Q  bT b2 +Q/BM; T ' Q#H2KL
+QKTH2tBN BRE)X



iXe LmK2 B+ H _2bmHib i8

jXe LmK2 B+ H _ 2bmHib

jXeXR hQTQHQ:B+ H aH2TB Mb

q2 bb2bbi?2 T2'7QK M+2 Q7 iQTQHQ;B+ H aH2TB Mb /B+iBQM |
bT b2 bB;M H 2T 2b2Mi iBQM- M/ 2/;2 ~Qr /[2MQBbBM;X g2 "2Hv Q
b2iiBMAd@7HQMbB/2 BM; i?2 HQ+ HB[x22p2B pQ VFity) © M
[cogdx + y);sin(x Yl (X;y)2B1[ B, ; r?22 2Bb i?2 BM/B+ iQB7YmMNW+iBQM -
B, "2 +HQb2/# HHb Q7 ~ /Bmb ydd +=2Wi22BMT2+iBp2HvX h?2 p2+iQ°
}12H/ Bb i?2M /Bb+"2iBx2/ rBi? 2?2t ;QM H ;"B/- M/ BBKTHB+B H +Q
4 Kk& 4 ekN-49y8V #vi 2 iBM; 2 +?2 2?2t ;QM b MQ/2-rBi? 2/;2b 7Q
T B Q7 2?2t :QMb i? ib? "2 DbB/2- M/i'B M;H2b 7Q 2 +?2 b2i Q7 i?°2
b? "2 +Q 'M2'X 6BM HHv-i?2 p2+iQ  }2H/ Bb xQRp2Ni2/iQ M 2/;2
i FBM; i?2 ~Qr QM 2 +?2 2/:2 iQ #2 i?2iQi H~Qr T2 ' T2M/B+mH " iQ i?2
bB/2 #2ir22M ?Xt BO Ml K HBx2/iQ ? p2 mMBi MQ KX

h?2 /B+iBQM v Q7 iQTQHQ;B+ H dHA KB+ QMBB2ENEMI b BM
+QM+2Mi’ iBQM b2ib-/2}M2/ b i?2 m@PDT MRR2#HQT2QQ/ Q7 2 +?
2/;2-BM Q' /2 iQ b iBb7vi?2 +QMMXIiBQMb RQMB2Q*QKTQM2Mi Bb
T 2b2MiX
aT b2 bB;M H 2T 2b2i2 }BlQMp@HmM i2 ?2Qr bT b2 Bb i?2 2T 2b2Mi iE
Q7 QM i?2 T°QTQb2/ /B+iBQM vX g2 2KTHQV Q i?Q;QM H K i+?BM;
r?B+? b22Fb i?2 bT "b2bi HBM2 ~ +QK#BM iBQM Q7 i?2 aH2TB Mb
"22/BHV b RHQIBM; (

k = argmin jjkjjo bm#D 2 +kxi QD ckk?® UjXeXRV

AM 6BXXr2 BHHmMbi(iRQ?K Q7 i?2 Q#ipBM2b i?2 2 "Q  iQH2  M+2
- +QKT "BM; i?2 6Qm B2 # bBW-Ri?M*Q722IKQZIQOKHQ;B+ H aH2TB M|
/IB+iBQM “B2b Q#i BM2/ 7& Xb QK2 p WInb2l2 7/ XKk 67R; X" QT Qb 2/
aH2TB Mb /B+iBQM v b?Qrb bmT2'BQ T2 7Q K M+2IRBi? "2bT2+i i
#2BM; #H2 iQ }M/ bT b2 2T 2b2Mi iBQMb 2p2M 7Q" bK HH2 /B
K=4X h?2 +QKTH2i2 aH2TB Mb /B+iBQM v H2 /biQ i?2 #2bi T2 7Q K
Q7 H ;2 °/B+iBQM v bBx2 IM/2+Q¥THRMB B/IXBM ; @+ Q M/
2tT2°'BK2Mi-r2 2p Hm i2 i?2 2z22+iBp2M2bb Q7 iQTQHQ;B+ H aH2T
i bF Q7 2/;2 ~Qr /2MQBbBM:;X AM T “iB+mH - r2xi 82 i?2 b K2 2/
i?2 T°2pBQmb 2tT2 'BK2Mi M/ r2 // BM/2T2M/2Mi: mbbB M MQBb?2
R=x+n-r?222"%N (0; X LQr-r2 2tTHQBi : BM PJS- #mi brBi+?BM; i
Q#D2+iBp2 7TmM+iBQM M/UX2%@Rbb iBMKBMBKBxXx22 i?2 K2 Mb[m "2/
2°°Q-mM/2> bT "bBiv+QME@MVMBMK-QRi”?2?2 ;Q HQ7 2p Hm iBM;
?2Qr ;QQ/Bbi?2 Q#i BM2/ 'Rk BV RIHiEBKQ MBM ; i ?2 HK2 ANV I6EB; K H
iXir2b?Qri?2LQ K HBx2/J2 Mjx[mDcRj2pXRbmb i?2 aB;M HiQ
LQBb2 _iBQUalL_V- p2 ;2/Qp2 RyyBM/2T2M/2Mi bBKmH iBQMb- +(
M/ iQTQHQ;B+ H aH2TB MK /B4#VB@M BMZIFIQ i? ZkjpHm2b Q7
i?72 aL_ Bb /2}Mid/ =bjjxji’>=( 2 E)=1=( 2 E)X 6 QK 6jK;Bi Bb 2pB/2Mi
i? i iQTQHQ;B+ HaH2TB Mb H2 /b iQ #2ii2° 2biBK iBQM T2 7Q K N
aL_ Mijfkjjo X



jXe LmK2'B+ H _2bmHib je

6B;m 2 jXaKIX bBiv pb 2°"Q  iQH2® M+2X

6B;m 2 jdjXal pbalL_-7Q  /Bz2 2Mi /2MQBbBM; bi’ i2;B2bX

iXeXk hQTQHQ:B+ H .B+iBQM v G2 "MBM;

q2 bb2bi?2T2'7Q K M+2 Q7 i?2 T°QTQb2//B+iBQM ‘v H2 "MBM
bT b2 2/;2 ~Qr bB;M H 2T 2b2Mi iBQM i bFX AMT "iB+mH "-r2 +Q
+QKTH2t- BX2X “2:mH X2+BMHHM/BVH2MQ/2b U9yV- 2/;2b URyyV
i'B M;H2bjlkdekM/(r2 T Q+2bb 2/;2 ~QrbB;MDHBKEKNK2}M2/
QM BiX g2 ;2M2" i2 j/Bz2 2Mi b2ib Q7 bvMi?2iB+ i° BMBM; M/ i2b

rBi? 2 +?2i° BMBM; b2i +QKTmi2/ mbBM; /Bz2 2Mi ;2M2" iBM; /B+iBQl
r2 :2M2° i2 i BMBM; b2i M/ i2bi b2i mbBM;, BWXBW¥@/B+iBQM
U'272°°2/iQ b>Q/;2G TH +B MVc BBV T~ K2i'Bx iBQM rBi? TQHvVM
G TH +BANGHQ "2bTQMIMBMIBQ? QMBIVBM TH E2UQZ72 2/ iQ

b1/;2 G TH +B MVc BBBV i?2 T'QTQb2y¥ae@2 B2 B2QgNMQ B2b b BM
a2T > i2/ >Q/;2 G TH +B MVX h?2 1/;2 G TH +B M T > K2i'Bx iBQM "2
+QKT 'BbQM-#2+ mb2BiBbi?2M Bp2bi;2M2> HBx iBR@®B iQ +2HH +QK
7Q ;> T?b- bBM+2 Bi /Q2b MQi 2tTHQBIi >Q/;2 i?2Q vX S22 +? /B
+QM+ i2M i2 jbm#/B+iBQM "B2b-2 +? Q7 i?2K #PBN;- M Q /2 jTQ
J=3Vci>  BMBM; M/ i2bib2ib “2;2M2" i2/ #v HBM2 "Hv +QK#BMBM; °
K tBKmK kyV 7°QK i?2 /B+iBQM "B2b rBi? ° M/QK +Q&{+B2Mibc 2vT



jXe LmK2'B+ H _2bmHib jd

6B;m 2 X941 p2 bmb bT "bBiv- 7Q  /Bz2 2Mi T ~ K2i Bx iBQM bi™ i2;B2bX h°
;2M2° 12/ 7°QK 2/;2 G TH +B MX

6B;m 2 jX&8X¥1 p2 bmb bT "bBiv-7Q  /Bz2 2Mi T ~ K2i'Bx iBQM bi™ i2;B2bX h°
;2M2° 12/ 7°QK >Q/;2 G TH +B MX

M/ "2 +?2Qb2M BM ; 22K2Mi rBi? i?2 mM/2 HvBM; ;2M2 iBM; /B+iB

. o P m Gp®m -
IX@<@<er2 BHHmMbI" i2i?2 #27? pI@SEQ?ﬁ?ZMEgb?%

Ur?2G» Bb i?2 H2 "M2/ /IB+iBQBb vV?2MBT "b2 bB;MZH 2T °2b2Mi iBC
Q7 im2i? i2bi bB;M H Q#i BM2/ pB oRABY g2 Q/mi®2 bT b2 bB;M H
2T 2b2Mi iBEMODXUBXKXRAKT "2i?2 7Q 2K2MiBQM2/ T °~ K2i'Bx iBQMb
ivT2 Q7 ;2M2° iBM; /IB+iX@N "v LEEBYX<BBR ;X b2 BBXF B ; X

+ b2 BBBVV- M/ i?2 "2bmHib "2 p2° ;2/ QM ky "2 HBx iBQMb Q7 i?2/
i?72i° BMBM; M/ i2bib2ibVX g2 HbQ '2TQ 'ii?26Qm B2 # b2HBM2iQ
/p Mi ;2b Q#i BM2/ #v i?2 /B+iBQM v H2 "MBM; bi® i2;B2bX b i?2 "2
7 QK 6BX0@X@Xei?2 T ° K2i'Bx iBQM +Q "2bTQM/BM; iQ i?2 i'm2 m}
:2M2° iBM; /IB+iBQM v Hr vb T2 ' 7Q K r2HH #mi- MQi #Hv- i?2 T C
>Q/;2G TH +B M T ' K2i'Bx iBQM Bb #H2 iQ KBiB; i2i?2 KQ/2H KB
i?2 + b2b-b?QrBM; i?2 #2bi T2 ' 7Q°K M+2 M/ ;2M2° HBx iBQM + T #B
iQ HHi?2 +QMbB/2 2/ bi” i2;B2bX



iXe LmK2 B+ H _2bmHib i3

6B;m 2 jXeddl p2 bmb bT "bBiv- 7Q /Bz2 2Mi T °~ K2i'Bx iBQM bi™ i2;B2bX h°
;2M2° 12/ 7°QK a2T " i2/>Q/;2G TH +B MX

jXeXj _2 HrQ H/ TTHB+ iBQM

g2 +QMbB/2 i?2:2°K ML iBQM H _2b2 "+? M/ 1l/m+ iBQM L2irQ"
#vi?2 :2°K M .6L@o02 2BM U.6LV- #2BM; i?2 +QKKmMB+ iBQMb BM
2K Mvob #° Q /2 b+B2MiB}+ +QKKmMMBivX h?2 # +F#QM2 M2irQ " F
6B; KU VX g2 KQ/2H i?2 M2irQ'F b +2HH +QKTH2t Q7 Q'/2" k UMC
TQHV;QMbV b b?QPMUBIM % B;%2 +QKTH2t +QMbBbib Q7 8y MQ/2b- 2
M/ JN TQHvV;QMbX h?2 /i i° {+ Bb ;;°2; i2// BHv Qp2  62# m "v kyy
/i K2 bm 2K2Mib 2 2tT 2bb2/ BM J#Bifb2+ M/ +QHH2+i2/ QM 2 +7?
? p2 +QHH2+iBQM QY 2R® ¥FR;BQHWUB+iBQM v H2 "MBM;-r2 mb2 |
bB;M Hb b i’ BINBM; BIZIRk bB;M Hb Y2biDRH2 7Q° hQTQHQ;B+ H
aH2TB Mb-r2 ; BM #mBH/ i?2UBRNB QM "mMbPRIB iQ }M/ i?2
bT ‘b2 2T 2b2Mi iBQM Q7 i?2 i2bi bB;M HbX b 2p Hm iBQM K2i ' B+- 1
LQ 'K HBx2/J2 Ma[m "2/ 1 "Q ULJXINVX?RM i#R;XJal p2 bmb

U WW?2 T?vbB+ H .6L L2irQ ' F U#W%?2 +Q "2bTQM/BM; +2HH +QKTH2t

6B;m 2 jh®R :2°'K ML iBQM H _2b2 "+? M/ 1/m+ iBQM L2irQ"F U.6LV



iXe LmK2 B+ H _2bmHib iN

6B:m 2 jXI%1 p2 bmb bT “bBiv- +QKT "BM: /Bz2 2Mi /B+iBQM B2b QM "2
Ii X

i?2 bT "bBiKEH2pQKT "BM; 6Qm B2 - >Q/;2H2ib- aH2TB Mb U+QKTH
H2 "M2/ /B+iBQM ‘vX bi?2 2 /2  + M b22-i?2 T°QTQb2/ bH2TB M
bmT2 BQ T2 7Q K M+2 rBi? "2bT2+i iQ i?2 hQTQHARBM/H q p2H2ib U
i72 6Qm B2 # bBb- #mii?2 T'QTQb2/ /B+iBQM "vH2 "MBM; H:;Q Bi-
“2bmHiX h?Bb Bb 2tT2+i #H2- #2+ mb2 Bi 2biBK i2b i?2 mM/2 HVBM:
KQ/2H- ?2Qr2p2 - hQTQHQ:B+ H aH2TB Mb + M #2 H2p2" :2/ 2p2M B7
p BH #H2X



9y

*?2 Ti2 9

hQTQHQ:B+ H ii2MiBQM L2m
L2irQ FbDb

h?2 K BM +QMi'B#miBQMb Q7 i?Bb +? Ti2" "2 # b2/ QM i?2 7TQHHQTE
'2M2° HBx2/ aBKTHB+B H ii2MiBQM L2irQ Fb

*X " iiBHQ Q 2i HX

aBKTHB+B H ii2MiBQM L2m" H L2irQ Fb

GX :BmbiB " iiBHDI QHX

9XR AMi'Q/m+iBQM

aBM+2 i?2B" BMiRQRERBQ™M?(L2m" H L2irQ Fb U:LLbV ? p2 /2KQMG@
bi> i2/ 2K "F #H2 "2bmHib BM H2 "MBM; i bFb BMpQHpBM; / i /2}
/QK BMX >2°2-i?2 p2' b iBHBivQ7 M2m" H M2irQ Fb Bb +QK#BM2/ rl
#Qmi /i "2H iBQMb?BTb- 2tT 2bb2/ BM i2 Kb Q7 ;> T? iQTQHQ;v
QM :LLb Bb 2ti2MbBp2- rBi? p "BQmb TT Q +?2b 2tTHQ 2/- T'BK °
bT2+i RE®Re)j] M/ MOQM@bT2+i" RekRé®Q M Mmib?2HH-i?2 B/2 Bb

iQ H2 "M 7 QK /i /2}M2/ Qp2 ;> T?b #v +QKTmiBM; T BM+BTH2/
Q7 MQ/2 72 im 2b i?°Qm;? HQ+ H ;;°2; iBQM rBi? i?2 BM7Q K iB(
M2B;?#Q b- /2}M2/ #v i?2 mM/2 HvBM; ;- T? iQTQHQ;vX h?Bb bBK

+QM+2Ti? b H2/iQ 2t+2TiBQM HT2'7Q°K M+2 BM K Mv i bFb bm+"-
+H bbB}+RiBQRE)¢ Re)d M/ HBMF T 2RBBIiBIDM K2 72rX

ii?72 b K2 iBK2-i?2BMi Q/m+iBQM Q7 ii2MiBQM K2+? MBbKb ?
2M? M+2/i?2 T2 ' 7Q'K M+2 Q7 /22T H2 "MBM; i2+?MB[m2bX AMB
?2 M/H2 b2[m2M+2 @B R d)yo FI2p2 K2+? MBbKb HHQr7Q  p "B #H2(@
BMTmib M/ 7Q+mb QM i?2 KQbi "2H2p Mi T “ib Q7 i?2KX ii2MiBC(
UBM+HmM/BM; h® Mb7Q K2'bV ? p2 rB/2 "  M;2 Q7 TTHB+ iBQMb- 7"
2T 2b2Mi RBIRMDBOK +?BM2 i° MbNIB@WM K +?BM2 RAKIBM ; (
KmHiB@H #2H BK ;2 RH)bbBB2ilBM 4Q “2bmHib BM K Mv Q7 i?2b2

SBQM22°'BM; rQ'Fb ? p2 ;2M2" HBx2/ ii2MiBQM K2+? MBbKb iQ
D T?2RERIRAX >Qr2p2°- b K2MiBQM2/ BM i?2 BMi'Q/m+iBQM Q7
/[2bTBi2 i?2B" rB/2bT 2 / mb2- ;" T?@# b2/ 2T 2b2Mi iBQMb + M |
T B'rBb2 BMi2" +iBQMbX b "2bmHi- ;> T?bK v MQi 7TmHHvV + Tim 2



9XR AMi"Q/m+iBQM 9R

T 2b2Mi BM +QKTH2t BMi2 ' +QMM2+i2/ bvbi2Kb-r?2"2 BMi2® +iBQMb
bBKTH2 T B rBb2 "2H iBQMb?BTbX

a2H7@ ii2MiBQM b+?2K2b 7Q iQTQHQ;B+ HUbBKTHB+B HV M2m
T QTQb2IPM HbQ- BM +QKTHZ2i2Hv T ° HH2H M/ BM/2T2M/2Mi 7 b’
BMYHIT QTQb2/ M ii2MiBQM K2+? MBbK 7Q  bBKTHB+B H M2m ™ H
i?72 QM23B M (

h?2 T°'BK v Q#D2+iBp2 Q7 i?Bb +? Ti2°> Bb iQ T°'QTQb2 :2M2" |
ii2MiBQM L2m™ H L2irQ Fb U:a LbV- MQpPp2H iQTQHQ;B+ H "+?Bi2+
K bF2/ b2H7@ ii2MiBQM K2+? MBbKb iQ T ' Q+2bb /i /2}M2/ QM bBK
1ti2M/BM; Qm™ T '2HBKB®)-v MQ ?BBIVMBM; QM i?2 .B" + QT2 iQ M,
Bib.B" + .2+QKTQReBIiBQM (a2 kBN Lb T Q+2bb bBKTHB+B H / i
i2°Qm;?2 U/ i @/ MBBRQIVQTB+ +QMpQH@QTRQMBRANMBIIZ BMQMbB/2" i?2
p BQmb M2B;?#Q ?QQ/b /2}M2/ #v i?2 bBKTHB+B HIiQTQHQ;vX LQ
DQBMi T°Q+2bbBM; Q7 /i /2}M2/ QM /Bz2 2Mi bBKTH2t Q /2 b i? 'Qm
K2+? MBbK BM/m+2/ #vi?2 .B> + QT2 iQ -i?mbK FBM; Bi#Qi?i?2Q".
M/ +QKTmi iBQM HHv 2{+B2MiX bT b2 T°'QD2+iBQM QT2 iQ"
/12bB;M2/iQ T Q+2bb i?2 ? "KQMB+ +QKTQM2Mi Q7 i?2/ i - BX2X iQ
Bib iQTQHQ;B+ H BMp "B Mib U?QH2bVX 6 QK i?2Q 2iB+ HT2'b
ra Lb "2T2 Kmi iBQM 2[mBp "B Mi M/ bBKTHB+B H@ r 2X AMi2"°
H ";2Hv 2ti2M/ i?72 T'2HBKBM "v a B)TBIMQ2+KRKIY @K {(+?Bi2+im 2
/2bB;M-i?2Q 2iB+ HDmbiB}+ iBQMb M/ "2bmHib- M/ /Bz2 2Mi T Q+
#2 TTHB2/iQX 6BM HHv-r2 BHHmbi i2 ?2Qr :a Lb +QKT "2b 7 pQ"
p BH #H2 K2i?Q/b r?2M TTHB2/iQ b2p2° HH2 "MBM; i bFb bm+?
T 2/B+iBQM QM Q+2 M/ B7dgchUuBB\FBBHbBM; / i BKTmi iBQM BM +Bi
+QKTH2d2b3)c UBBBV JQH2+mH ~ ;" Tde i BbhbB B KBQIMt(T 2/B+iBQM
BM +Bi iBQM +QKEXH2t2b (

gBi? "2bT2+iiQ i?2 aQ HBi2 im 2-i?3RHQbM/BMQ #Fbi "2 (
i?72°2 "2bB;MB}+ Mi/Bz2 2M+2b rBi? Qm"~ TT Q +?X aT2+B}+ HHYv
T+?Bi2+im 20?2 ir2 T°TQTQb2 b #mBH/BMUWAHHARF MG2:a L U+7X
b22M b MQp2H- T'TBM+BTH2/- HQr@+QKTH2tBiv- bT2+B}+ + b2 Q7 i
T+?Bi2+im3BRXQ¥Qr2p2 -i?2°2 "2irQ K BM/Bz2 '2M+2b, BV h?2 "+
BMR/Q2b MQi H2p2" ;2 Mv ii2MiBQM K2+? MBbKc BBV 1p2M r?2M
i?72irQ +QMpQHmMIBQM H "+?Bi23Hm Qbbb MQIrQRFBMv(i?2 .B™ +
QT2 iQ MQ i?72? "KQMB+ T°'QD2+iBQMX b "2bmHi-i?22 Bb M
i?2B" + b2-H2 /BM;iQ H ;2" MmK#2 Q7 T " K2i2'bi? i- br2rBH
Hi2°" BM i?2 MmK2 B+ H 2tT2 "' BK2Mib- /Q2b MQi M2+2bb "BHv H2
T2 7Q K M+2X _2; '/IBM;392ir@ FMBMQ( b T QTQb2 bBKTHB+B H ii2N\
K2+? MBbK-r?B+? ?2Qr2p2 /22THv /Bz2 b 7'QK Qm™ TT Q +?X AM
JSLL "+?Bi2+inB\@-BM2AKTHQV +QMpQHMIBQM H "+?Bi2+im 2 ;"QmM
i?72Q VX Pm  KQ/2H ? M/H2b i?2 BMi2 TH v #2ir22M /Bz2 2Mi bBKTH:
KmHIB@?QT T Q+2bbBM; Qp2  i?2 +QKTH2tdb M2B;?#Q ?2QQ/b M/
Q71?7272 KQMB+ /i +QKTQM2MiX HbQ-r2 /2p2HQT /BbiBM+i ii2N
7Q /Bz2 2Mi /D +2M+B2b- b QTTQDb2/iQ i?2 bBMXHBMi HHNBQM 7 m N\
2p2M B7 Qm  K2i?Q/ + M #2 + bi BMiQ i?2 ;2M2" HiQTQHQ;B+ H iz
BMNy UDmbi b Mv :LL + M #2 b22 b T "iB+mH ~ + b2 Q7 i?2 K2bb

RAKTH2K2Mi iBQM bi,ff;Bi?m#X+QKfHmM+B i2bi Ndf:2M2" HBx2/@aBKTHB+B H@ ii2MiBQM@



9XR AMi"Q/m+iBQM 9k

7° K2rQuRVY- Qm  T'BM+BTH2/ /2 Bp iBQM # b2/ QM 7Q K H ;mK?2
H2 /biQ mMB[m2 “+?Bi2+im 2 M/ MQp2H i?2Q 2iB+ H M HvbBL
/2 Bp #H2 RYRK (

2K "F eX2/2+B/2/iQ T 2b2Mi:a L b M  +?Bi2+im 2 QT2 iBM; QM b
+QKTH2t2b iQ "2bT2+i i?2 QI)Bi:BEW H?TTI2  Bb # b2/ QMX >Qr2p2°-
‘a Lb + M #2 2 /BHvV 2ti2M/2/ iQ +2HH +QKTH2t2b- :Bp2M i?2 +QK
/2b+ BTiBQM- b b22dKB#Ba2+iBQM

bBMi?2 T'2pBQmb +? Ti2 b-r2 bbmK2 rXHX;X iQ rQ'F QM Q"
+QKTHXE2b#mi 1?72 T 2b2Mi2/ “+?Bi2+im 2 2 /BHv 2ti2M/b iQ +Ql
“#Bi° v Q' /2 X h?2 QMHV 2t+2TiBQM BM i?Bb +?0QB4GMN 7 2tTQbBIB
r?2B+?2 r2 T'Qp2 i?2 i?2Q 2iB+ HT QT2 iB2b Q7 i?2 “+?Bi2+im 2-i
T 2b2Mi BM KQ'2 ;2M2  H 7 b?BQMX

9XRXR aBKTHB+B H +QKTH2t }Hi2 b

'2M2° HBXxBM: i?2 TSdeQ+R2QHRp2" ;2i?2 .B> + QT2 iQ> M/ i?2
B> +/2+QKTQbBiBQMiQ BMi"Q/m+2 M 2ti2M/2/ /2}MBiBQM Q7 bBKT|
i?i2/b b,

X DS ,
Hxe= wo DT+ wW D l+ Pt U9XRXRYV
e e s
b (@ (W ¢
X6 X6

r?2 & = hwid);:::;wgd)IT 2 RI-wW = hw(lu);:::;w‘(]“)IT 2R MmwMM 2R

2 i?2 }Hi2 r2B;JiB-N®Eb i?2 }Hi2'b Q' /2 c@®?22K 2IB2Mib

bT "b2 QT2  iQ i? i TT QtBK i2bi?2 Qi?Q:QM HT QD2+iQ" QMiQ i?
F2Dyx, - i?mb i?2 bmKK iBRMBFEM7 QK R M/ MQi 7 QK y- /Bz2 2MiH\
7°QRded- iQ pQB/i? ii?2? "KQMB+ +QKTQM2Mi T bb2bi?2 Qm;? i?;
M/ B Qi iBQM H }Hi2 <& BBIR2QM (DK ZDix,) = ~ 2., F2Ly) -

(2 + M /2020 #HQ+F /B QM HK i'Bt rBi? i?2 7TQHHQIBM: bi'm+im";

3
® 0 o0
©=%90 &, o0&; U9XRXKV
0 0 &

rBi®e 2 RV« Nk #2BM; bT b2 QT2 iQ  i? i TT QtBK i2b i?2 Q'i?Q
T QD2+iQ QMiQ i?2 ? RQMBAMIT+2B+mHKkX-KRKEQKKQMB +

bB;M Hb + M #2 "2T 2b2Mi2/ b HBM2 " +QK#BM iBQM Q7 # bBb Q7 2
i?2 F2 MRHEKOQRQr2p2 - bBM+2 i?2°2 Bb MQ mMB[m2r viQ B/2MiB7v #
bm#bT +2-i?2 TT QtBK iBQM + M #2 /'Bp2M #v /@?Q+ + Bi2'B iQ
# bBb- BNBM{@X PM+2 /2}M2/ T @L2+DKBOb2/ #v 2B;2Mp2+iQ"b
Qy +Q "2bTQM/BM; iQ i?2 x2 Q 2B;2VM\y, HM-2i Q7 mHMHEBP MBH Biv
T'QD2+iBQM QT E2LQ BOMBP2M #B 8] X AM ;2M2° H-i?2Q i?Q;QM H
T°QD2@i@®b /2Mb2 K i'Bt-#mi BM T +iB+ H TTHB+ iBQMb bT "b2
+H2 "HvKQ 2 TT2 HBM; 7' QK i?2 +QKTmi iBQMXRDEBWM{IQ7 pB2rX h?



9XR AMi"Q/m+iBQM 9j

r2 #mBH/ bT b2 TT QORK?I BQMDI®ADb /Bbi ' B#mi2/ BKTH2K2Mi iBQM
2 /b R

Ov=1 Lc’; UIXRXjV
r?2'@< < Z(L)x Ai+ M #2 b?2QrM i? i i GRXR@MDQvVb
MAX k
i?72 7TQHHQIBM;RA)Q T2 iv (
Jim O, = Qu: U9XRX9V

SH2 b2 MQiB+2 i? i iDXRKEL BW2M #v i?2 bm#b2[m2Mi TTHB+ iBQ

bT b2 K i'B+2b U/2T2M@BIM; QM2 THV+B?8+? HH 2MDQV MB+2

HQ+ HBiIivT ' QT2'iB2bi? i 2M #H2 /Bbi B#mi2/ BKTH2K2Mi iBQMX
6" QKOXR/XH?2 bBKTHB+B H +QKTH2t }Hi2 ' BMyxQ¥2 iBQM Bb ;E

HxXxg: 1?2 Rx, = Xokxikxo Bb i?2 BMTmi by M Wokihky, Bb i?2

QmiTmi bB;M H-rBi? "2bmHIiBM; BMTmifQmiTmi UAfPV "2H iBQMb i? |

bBKTH2 /B 2+i +QK3@®y,iBQMV (

bk:Zc J dJ??e 1 g
Yo= Wép) Lo Pxo+ ng)+1 Lo "Baxa+ wV@oxo
p:l p:O
b9<=2c de@e 1 b9(=20
d) , (d d d
yi=  wy) L Pxg+ widy L PBTxo+ — wi) LY Pxy
p:l p:O p:l
dJ;ge 1
+ Wgrjill L PBoxp+ wWOyx;
p=0
b*:Zc dJ;ge 1
y2=  wy Lo Pxp+ wiy Lo PBIxg U9XRX8V
p:l p:O
+ wM O ,x,: U9XRXeV

h?2 AfP "2H iBQNRXBR U2bTQM/ iQ TTHVBM; +2°i BM bT2+B}+ }Hi
TQHVMQKB Hb Q7 i?2 G TH +B Mb QM 2 +? Q'/2° Q7 i?2 BMTmi bl
T "iB+mH - 97X RXKSP2 }Hi2 2/ bB;M H?Q@ i22 Bb i?2 bmK Q7
bBKTHB+B H }Hi2 i? i T'Q+2bb2b i?2 BMTrki b B;BKAHBAB? R b K2 ¢
}JHiI2  i? iT ' Q+2bb2b i?2 ; kK+B2MBIKIHI®P2B H bB;M HUB7 p BH #H2V
bBKTHB+B H }Hi2 i? i T'Q+2kb2bhiBE FBHBORA i?"2;M H UB7 p BH #
JQ 2Qp2 - +2'i BM }Hi2 r2B;?ib "2 b? "2/, i?2 +Q2{+B2Mib Q7 i?2 }H
T Q+2bbBM: b K2 Q' /2  bBKTHB+B H bB:M Hb M/ +Q "2bTQM/BM; i
ivT2UmTT2 Q" HQr2 VvV "2 wifH bews2/ Ww2ieXb K2 T2' 2 +2 Q /2 V-

M/ bQ “2i?22 +Q2{+B2Mib Q7 i?2}Hi2 b BM +? ;2 Q7 T Q+2bbBM; Qi?
bB;M Hb M/ +Q "2bTQM/BM; iQ i?2 b K@i TMMB M izT2 Ui?2

i?72 b K2 T2 2 +2 Q /2 VX LQi #Hv- i?Bb 2T 2b2Mib T BM+BTH2/
r2B;?2i@b? "BM; K2®? MBOAKQ+2bbBM; Q7 bBKTHB+B H@bi m+im 2
Bb r2HH 2+Q;MBx2/ T  +iB+2 BM i?2 /2bB;M Q7 /22T H2 "MBM; KQ
+QKTmi iBQM H /p Mi ;2b M/-BM i?Bb + b2- Hb®XbT2+i° HBMi2 T



9Xk :2M2° HBx2/ aBKTHB+B H ii2MiBQM L2m™ H L2irQ Fb

9Xk :2M2° HBx2/ aBKTHB+B H ii2MiBQM L2m~ H L

AM i?Bb b2+iBQM-r2 T°Q+22/ #v }'bi BMi'Q/m+BM:; ;2M2  HBx2/ t
+QMpPQHMIBQM H M2irQ F U:a**LV /2bB;M- M/ i?2M r2 2[mBT Bi rBi-
K2+? MBbKb iQ /2pBb2 i?2 T'QTQb2/:a L “+?Bi2+im 2X 6BM HHv- r
+QKTmi iBQM H +QKTH2tBiv- Bibi?2Q 2iB+ HT QT2 iB2b- M/ i?2
bBKTHB+B H M2m' H “+?Bi2+im 2bX

9XKkXR :2M2  HBx2/ bBKTHB+B H +QKTH2t +QMpQHmMIiBQM H

g2 MQr /2bB;M :a**L ‘+?Bi2+im'2-r?Qb2 H v2'b "2 +QKTQb2/Q
bi :2b, BV # MF Q7 bBKTHB+B H +QKRM3MYyHI B\BMQ BMB@rBb2 MQM
HBM2 "BivX G2i mbFbbBKRHBHB H +Q KZyk 22 RIS, THD

"2 ;Bp2M b BMTIM@IMQHAN2" Q7 i?2 :a*2dy=rf@ép o', 2 RN Fr-
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M/Zyc jV ;> T? +H bbB}+ iBQM Q3 hM/iOW2bBKTH2t T 2/B+iBQM BM
+Bi iBQM +QKRBRN2bh212 ¢ "bi irQ i bFb-i" D2+iQ v T '2/B+iBQM M/ J.
M iBp2Hv /2bB;M2/ rBi? bBM;H2@Q /2  bB;M Hb U7 QK 2/;2 bB;M |
"2 bQM- M/ HbQiQ? p2 7 B +QKT 'BbQM rBi? Qi?2° bBM;H2@Q " /2
r2 2KTHQvV :a L rBi? Dmbi QM2 KQ/mH2 QT2 iBM; QM i?2 “2[mB 2/ bB:
"2/m+BM; BiiQi?2a L "33BKRAM 2 (T? +H bbB}+ iBQM i bF Bb Q B;E
/2bB;M2/7Q" ;" T? /i UMQ/2 bB;M HbV #mi- 7TQHHIBMBE?2 +QMbB



9Xj LmK2'B+ H _2bmHib 8R

h #H2 9XRX02+iQ v +H bbB}+ iBQM i2bi ++m" +vX

"+?Bi2+im’2 avMi?2iB+ 6HQr UWV |P+2 M ."B7i2'b UWV
JSaL ({9 N8XkR X3 djXyXd
a*LL B8y Ryy yXy N3XYRyYR
ah @N Ryy yXy NdX¥XyR
:a L (Harm =0) Ryy yXy NdX¥&Xyk
ta L Ryy yXy NN XyXyR

TQbbB#H2 iQi +FH2 Bi #v H2 "MBM; ?B;?2 @Q /2 bB;M Hb M/ H2
Q7 bBKTHB+B H +QKTH2t2bX 6BM HHv- i?2 bBKTH2t T 2/B+iBQM |
rBi? bB;M Hb Q7 /Bz2 ' 2Mi Q /2 bX JQ 2Qp2 -7Q i?2H biirQi bFb r:
"2bmHib Q#i BM2/ rBi? HQr2 @+QKTH2tBiv p2 bBQM Q7 :a L U/m¢
reB+?r2 /2 Bp2/ bi "iBM; 7 QK bBKTHB+B H +QKTH2t }Hi2 b i? i/Q
B + /2+QKTQbBIBQRNR£BMIBM2 Dmbi TQHVMQKB Hb Q7 i?2 .B" + QT
Dx,Cc :a L@DQBMi ? b? H7 Q7 i?2 T  K2i2'b M/ Bib /2" Bp iBQM +
TT2M/BtX S2° 2 +?2 i bF-i?2 "2bmHib "2 +QHH2+i2/ BM i #H2b- r?2
BM #QH/ i?2 KQ/2H "2 +?BM; i?2iQT ++m  +vX br2 rBHH BHHmbi" i
2bmHib b?Qr ?2Qr i?22 T°QTQb2/ "+?Bi2+im 2 QmiT2 ' 7Q Kb +m "2 Mi

9XjXR h> D2+iQ v S'2/B+iBQM

h D2+iQ'vT 2/B+iBQMi bFb? p2#22M /QTi2/iQ bQHpP2 K Mv T Q#
# b2/ b2 pB+2b-2X;X "Omi2 RIMAKBM/72BEBW( i?2 KBbbBM; TQ iBQM
:Bp2M i’ D2RBRX AMbTBRR)j#V?Q rQ FOBMI(2tTHQBiI2/ bBKTHB+B H
M2m™ H M2irQ'Fb 7Q i D2+iQ'v T 2/B+iBQMX AM i?2 b2[m2H- r2
Q7P iQ ? p2 7 B® +QKT "BbQMX
avMi?2iB+ 6HQr} bi i2bi Qm™ "+?Bi2+im"2 QM i?2 bvMi?2iB+ ~Qr
7°QKgX h?2 bBKTHB+B H +QKTH2t Bb ;200 ZQBM it o MBTHB M HV i
"M/QK BM i?2 mMBi b[m “2- M/i?2M .2H mM vi°'B M;mH iBQM Bb
i?72 /QK BM Q7 i?2 i  D2+iQ°B2bX h?2 b2i Q7 i D2+iQ°'B2b Bb ;2M2" i
+QKTH2t b?QrMIBM BB;Xi° D2+iQ v bi "ib 7°QK i?2iQT H27i +Q " M2°
i2°Qm;? i?2r?QH2 K T mMiBH i?2 #QiiQK "B;?2i +Q M2 - T bbBM; +F
#QIiQK@H27i ?QH2 Q" i?2iQT@ B;?i 2QH2X h?mb-i?2 H2 "MBM; i |
Q7 i?2irQ ?QH2b Bb i?2 +HQb2bi QM2 QM i?2 T i?X
P+2 M ."B7i2db,HbQ +QMbB/2° 2 H@rQ H// i b2i BM+HmM/BM; Q-
i +Fb M2 "J/ ; b+ "7 QK kyRBjXQhRYRK T bm* 7 +2 Bb /Bb+ 2iBx2/ BM
bBKTHB+B H +QKTH2trBi? ?QH2BM i?2 +2Mi 2-r?B+? 2T 2b2Mil
BbH M/X h?2 /Bb+"2iBx iBQM T Q+2bb Bb /QM2 #v iBHBM; i?2 K T BMi
; BIX 1 +?2 2?22t ;QM "20@2bRWIMIBI2t Up2 i2tV- M/ B7i?2°2Bb MQMx2'Q
7°QK QM2 ?2t ;QM iQ Bib bm " Qm\@ BBIK MR2B;B20Q 20+ Bb TH +2/ #2ir221
i?72KX HHi?2 j@+HB@DBKORA2?2 2 +QMERBIBBXTA242Ui'B M;H2bV Q7
i?72 bBKTHB+B H +QKTH2X >oREMAWNBM7EBHMQrBM; i?2 2tT2 BK2Mi H b
QHE-i?2H2 "MBM;i bFBbiQ /BbiBM;mBb? #2ir22Mi?2 +HQ+FrBbh2 M
KQiBQMb Q7 ~Qrb "QmM/ i?2 BbH M/X h?2 ~Qrb #2HQM:BM; iQ 2 +
i2bi b2i mb2 > M/QK Q°'B2Mi iBQMbX

"Qi? 2tT2°'BK2Mib "2 BM/m+iBp2 H2 "MBMXRR QFKRKBX AM h #H
i?72 ++m° +v Q7 i?22T°QTQb2/:a L "+?Bi2+im 2 ; BMbii?2 JSalL °



9Xj LmK2'B+ H _2bmHib 8k

h #H2 9XIB®ObBM; . i AKTmi iBQM i2bi ++m~ +vX
WIBBDTP 727 510, y R K i 9 8
Ny i8k R9d9 k38 8yRN 888N 989d

aLL d¢9 NR yXj NR yXk NR yXk NR yXk NR yXk Ny yX9

a*LL 8y NR yX9NR yXk NR yXk NR yXk NR yXk NR yX

RyW a*LL uUQm NY yXj NR yXj NR yXj Nj yXk Nk yXk N9 yXR
ah @GN R3 yXyjR yXy k3 yXRj9 yXR8j] yXR88 yXRx

ca L NR yX9N8 RXNN8 RXNNd RXeN3 yXNN3 yXd

aLL @9 3R yXe 3k yXj 3R yXe3k yXj 3R yXe3dk yX¢&

a*LL 8y 3R yXd3k yXj 3R yXd3k yXj 3R yXd3j yXj

kyw a*LLUQm BR yXe 3] yXd3R yXe33 yX93e yXd3N yXe
ah @GN R3 yXyjy yXy kN yXRj8 yXR8y yXR83 yXR

ta L 3k yX3NR kX93k yX3Ne yX9Ne RXjNd yXN

aLL d9 dk yXedj yX93R yXe3k yXj 3R yXedj yX§&

a*LL By dk yX8dj yX93R yXd3k yXj 3R yXdd9 yXj

jyw a*LL UQm 8K yXede yXe 3R yXe3k RXk3y yXd3e yX3
ah @N RN yXyjj yXRk8 yXRjj yXy9d yXR8j yXR

ra L d8 kXR3N kXR3k yX3N9 yX9N8 yX8Ne yX8

aLL 49 ej yXde9 yXj 3R yXe3k yXj 3R yXee8 yXj

a*LL By ej yXee9 yXj 3R yXd3k yXj 3R yXde8 yXKk

9y W a*LLuUQm eV yXded RXR3R yXedN RXyd9 RXR3j] yXN
ah BN ky yXy kN yXy kk yXy 9] yXR8R yXR8y yXR

ca L ed RXN38 kX33k yX3NR yXNNj RXRN8 RXle

aLL ¢9 89 yXd88 yX83R yXe3k yXj 3R yXe8e yXj

a*LL B8y 89 yXe88 yX93R yXd3k yXj 3R yXd8e yXj

8yw a*LLuUQm 8% yXNey RXR3R yXedR RXje3 RXjdN kX
ah @N RN yXyjy yXRkk yXyjk yXR9] yXy93 yXH

ca L eR RXNdAN 9Xj 3k yX333 RX8Nk yXdN9 RX

- ~

7 QK g-i?2 a*L "+?Bi2+im 2 Ub K2 ?2vT2 T > K239 bMl @2 bV 7 QK (
“+2Bi2+im BN QK7QR "2/ bahX"Qi?ah M/:aL2tTHQBi bBM:H2@
ii2MiBQMX g2 #2HB2p2i? i i?2 i?22a)Mr2 2 PRi2PQD2M Bb i?2 KQb|
TT'QT B i2 QM2 BM i2 Kb Q7 +QKTH2tBiv M/ bi'm+im 2- #2BM: Bi b
a LX 6Q i?2 JSal "+?Bi2+im 2-r2 mb2i?2 K2i BHXH®R /v "2TQ i2/
i72°2 /2 + MMQiB+2 IX@RI KA Qb2/ :a L “+?Bi2+im 2 +?B2p2b i7
#2bi "2bmHib KQM; HHi?2 +QKT2iBiQ b BM #Qi? i?2 bvMi?2iB+ M/
i? MFb iQ i?2 ii2MiBQM K2+? MBbK M/ HbQ iQi?2? '"KQMB+ T QD
BMi bFb BMpQHpBM; ?QH2bX

9XjXk *Bi iBQM *QKTH2t AKTmi iBQM

JBbbBM; /i BKTmi iBQM UJ.AV Bb H2 "MBM: i bFi? i +QMbBbi
KBbbBM; p Hm2b BM /i b2iX :LL+ M #2 mb2/ iQ3)j+#FMR i?Bb i bF
“2+42MiHV i?2 rQOERBM 2 ? M/H2/ i?2 J.A T'Q#H2K mbBM; bBKTH
+QKTH2t2bX g2 7QHHQr i?2 2tT2 BX23i B K 2BiB Mi:b2QWn(K#2" Q7
+Bi iBQM Q7 +QHH #QK+HBQMi 2#Qit2@M2° +Q@ mi?Q b?BT +QKT}
/QK BMX AM i?Bb + b2-i?2 mi?Q b "2 2T (Rb2MOD/B K MRL2b- M/
2tBbib B7 i?2 BMpQHp2/ mi?Q b ? p2 HH DQBMiHv +Q mi?Q 2/ i H2

i* Mb/m+iBp2 H2 "MBM: i bF-r?2 R @IRBKBE:N2HD D 7?2 MImMK#2° Q7
+Bi iBQMKFLi2Mi?Q bX g2 2KTHQvV 7Qm @H v2'b:a L “+?Bi2+im"
i72IM HHv2 +QKTmi2b DbBM:;H2 QmiTmi 72 im 2 i? i rBHH #2 mk
i?X@bBKTH2t H #2HbX :a L 2tTHQBib bBM;H2@?2 / ii2MiBQMXq2 ?
? pBM; ? 'KQMB+ T°QD2+iBQM Bb #2ii2° 7Q  i?Bb i bFX AM i?Bb



9Xj LmK2'B+ H _2bmHib 8j

T'QD2+iBQM im Mb BMiQ PMITT +M M2A+BBON KTmi2/ +QMbB/2 BM
+Bi iBQM p Hm2 +Q "2+i B7 Bib5%bQFK %2 B neBd HBrivi2 XXAM h #H 2

r2 BHHmbi® i2i?2K2 MT2'7Q°K M+2 M/ i?2 bi M/ "/ /2pB iBQM Q7 C
7Q /Bz2 2Mi bBKTKH20;Q/2Vb B2  ;BMI10Q/B2Z2 2Mi K bFb 7Q"
KBbbBM; /i X g2 +QKT "2 i?2 "2bm#9b aBL? 88M(BM/(a h

Ub K2 +QMbB/2" iBQMb b T 2pBOmb7rDATEBBX2MIiVoBKTH2t Q /2 b
M/ T2 +2Mi ;2b Q7 KBbbBM; /i X hQ 7 B'Hv 2p Hm i2 i?2 #2M2}ib
K2+? MBbK-r2 HbQ +QKT '2i?2T'QTQb2/:a L “+3Bi2+im 2 rBi?
Q7 i?2b K2bBx2 M/ ?2vT2 T ° K2i2'b-/2MQi2/ #v a*LL UQm bVX b
7°QK h #bk&a L +?B2p2b i?2 #2bi T2 7Q K M+2 T2 2 +?2 Q/2° M/ T2
Q7 KBbbBM; /i -rBi? ?2m;2; BMb bi?2Q /2> M/i?2 T2 +2Mi ;2 ;°Qr
i?2BKTQ'i M+2 Q7 BM+Q'TQ" iBM; T'BM+BTH2/ ii2MiBQM K2+? MBb
"+?Bi2+im 2bX AMbm+? + b2- HbQa hT2 7Q KbTQQ Hv-/m2iQ Bil
ii2MiBQM K2+? MBbK M/ i?2 7 +ii? i/Q2b MQi 2tTHQBi i?2 ? "KQMB
i?72/i UQ mb27mH bFBT +QMM2+iBQMbVX

h #H2 9XWKX i b2ib ++m” +vX h?2 }'bi T "ib?Qrb ;" T? F2"M2H K2i?Q/b-r?
b2+QM/ bb2bb2b :LLbX

J2i?Q/ S'Qi2BMb L*AR
_QqE 8N XeyXR Lf
:EUF4jV dRX¥j ek XBX]j
SE djXdyXd 3 kXX g
gGE d8XyXR 3eXRX3
*LL eRXjRXe 8 e RX
i*LL d8X8 yXN doyx§g
AL deXe X8 d 9 XjXd
AL de Xk X3 3 k XRIX
SS:Lb ddXRXd 3jXRXR
L:L dRXdR Xy 3 kORX |
;alL deXe8Xy 3jX8 kX
aAL de XjXj 3k X d&XR
ta L deXdRX9 de X&j
a L@CQBdWiXk jX8 deX8kX]j

h #H2 9Xa®KTH2t T 2/B+iBQM [1*7Q  i2M "mMbX

J2i?Q/ k@aBKTH2t j@aBKTH2t
> "KJ2 M ekXkXd ejXRXe
JGS e3X®RXe eNKXKk
6 d3XdRXk  3jXKKj
a*6 NkX&R X3 NORNY
*6@a* NeyM3 NdyXd
LL NjXNRXy Ne)}x§g
aLL NkXRX3 N8 Rk
SalLlL N8 XR X]j N3 XK §
a*LL NeX®RX8 N3¥XXY
"mM+? N 3X¥8 N3X¥&§
a**LL N3XyYX8 NNX9yX
‘a L N3XdyX] NNX9yXd
‘a L@CQBWBX3yXj NNXk/X9




9Xj LmK2'B+ H _2bmHib 89

9XjXj :° T? *H bbB}+ iBQM QM hl. i b2ib

AM i?Bb b2+iBQM- r2 2p Hm i2 i?2 T2 ' 7Q°K M+2 Q7 i?2 :a L ~+
r2HH@FMQrM KQH2+mH ~ #2M+?K "Fb- bTR8BY+6HWV i?2 hl. i b2i
2tT2 BK2Mi- B7 i?2 /i b2i +QMi BMb 2/;2 72 im 2b-r2 Q#i BM i?2 |
i'B M;H2 #v p2° ;BM; i?2 p Hm2b Q#b2 p2/ QM Bib i? 22 bB/2bX A7 i
? p22/;272 im2b-r2 /2 Bp2i?2 2/;2 72 im 2b #v p2  ;BM; i?2 p H
Qp2 i?2B° BKTBM;BM; p2 ' iB+2b- M/ bm#b2[m2MiHv p2" ;2i?2 2/;2
i'B M;H2 72 im 2bX q2 BM+HmM/2 irQ /i b28h BM1@mMaMIT2 BK2Mib,
L*AR bi?2v "2i?2 QMHv irQ ? pBM; bB;M Hb /2}M2/ i H2 bi Qp2 i?2
S PhlALa/ i BT BK "BHvV +QMbBbib Q7 K + QKQH2+mH2b-r?2"
2T °2b2Mi b2+QM/ "vbim+im 2 2H2K2Mib M/ "2 MMQi i2/ #v i?2]
"2 +QMM2+i2/ #v M 2/;2 B7i?22v "2 M2B;?#Q BM; QM i?2 KBMQ +
i?72v "2 QM2 Q7 i?2i?°22 M2 “2bi M2B;?#Q b BM bT +2X h?2 i bF BMj
r?2i?2° T Qi2BM Bb M 2MxvK2 Q"  MQIiX3nu7® tmbRbB QM2B{2MiB7vBM;
+?2KB+ H+QKTQmM/bi? i +i ; BMbiMQM@bK HH HmMmM; + M+2~ M/ (

hQ +QKT "2 :a L rBi? Qi?2 aQ i2+?MB[m2b BM ;" T? 2T 2b2Mi iB
r2 miBHBx2 i?2b2 7Q 2K2MiBQM2// i b2ib- /QTiBM; i?2b K2 2 /Qn
K2i?Q/b /2b+ BN BM2(+B}+ HHv-r2 2KTHQV Ry@7QH/ + Qbb@p HB/
M/ "2TQ i 1?2 ?B;?2bi p2° ;2 p HB/ iBQM ++m” +v + Qbb i?2 7QH/b
i?72T°QTQb2/ "+?Bi2+im 26b T2 BQiK BHH2HbDAMI A E#X22T2 7Q K M+2
Q7:aLb ; BMbib2p2 H ;" T? F2'"M2H K2i?Q/b M/ :LLb Ui?2 "2TQ i2/
7°QK h #H2d9®X ©h?2 "2 /2> + M MQiB+2i? i:a L +?B2p2b iQT T2 7Q
QM S Qi2BM . i b2i-#mi MQi QM L*ARX h?Bb Bb #2+ mb2 L*AR ? b N
i'B M;H2b T2 ;" T?-T" +iB+ HHv 7Q +BM;i?2:a L "+?Bi2+im 2iQrQ
y UMQ/2bV M/ RU2/;2bV KQbi Q7 i?2 iBK2X

9XjX9 aBKTH2t S 2/B+iBQM

aBKTH2t T'2/B+iBQM Bb i?2 i bF Q7 /2i2 ¢&BN)BEab,BERZ H’BR+2b-2i Q7
;BpEM1 MQ/2b-rBHH 7Q°'K +HQb2/ FbBKTH2t-i?mb T 2/B+iBM; i'B
Q' /2" "2H iBQMb?BTbX h?Bbi bFBb M2ti2MbBQM Q7 HBMF T 2/B+iB(
#vReX g2 mb2 i?2 b K2 +Bi iBQM + QK T2 K3M)Q K 222 BQ M -
Kk@bBKTH2t T°2/B+iBQM K2 Mb 7Q 2+ bii B /B+ +QHH #Q iBQMb
+QHH #Q° iIBQMb T ' 2b2Mi BM i?2 i'B /b-BX2X-T 2/B+iBM; B7 i'B M;
Bib MQ/2b Q" 2/;2b bB;M HbX AM i?2 + b2 Q7 M a* Q7 Q /2 irQ- r:
iQH2 "M72 im2b Q7 MQ/2b M/ 2/;2b7Q  QT2M i'B M;H2bX am#b?
2KTHQvV2/iQ T 2/B+ir?2i?2° i'"B M;H2 rBHH #2 +HQb2/ Q" "2K BM |
i?7°22MQ/2 Q" 2/;272 im2bX //BiBQM HHv-r2 T2 7Q°'K HbQ j@b
i?mb 7Q 2+ biBM; i2i° /IB+ +QHH #Q° iBQMb-BX2X-T 2/B+iBM; B7
MQi ;Bp2M Bib MQ/2b- 2/;2bQ i'B M;H2b bB;M HbX q2 2p Hm i2 i?2
TT ' Q +? ; BMbii?2 aQ K2i?Q/b 2T Q 3iRX BANU h SE-2 k 2 Q( |
i?72 #2bi "2 IM/2 7 i?2*m ' p2 U I*V "2bmHib- Q#i BM2/ BM #Qi? + b:
2ti° +i2/2/;2 72 im2bX Pm™  }M/BM;b BM/B+ i2i? ii?2:a LbQHmMIBQ
Qi?2 K2i?Q/bBMi?2 k@bBKTH2t T 2/B+iBQM i bF-r?BH2 +?B2pBM
BMi?2 j@bBKTH2t T '2/B+iBQM i bFX
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*? Ti2 8

6°QK G i2Mi :° iQ G i2Mi
NQTQHQ; VAM72 2|v| 2

h?2 K BM +QMi'B#miBQMb Q7 i?Bb +?2 Ti2" "2 # b2/ QM i?2 7TQHHQTE

6°QK G i2Mi :> T? iQ G i2Mi hQTQHQ;v AM72°2M+2, .Bz2 2MiB #H
*QKTH2t JQ/mH?2
*X " {iBH-QA® aTB Ri2 HHIXB

8XR AMi'Q/m+iBQM

h?2 K DQ'Biv Q7 :LLb bbmK2 i?2 ;> T? iQTQHQ;v iQ #2 }t2/ U M.
7Q i?22i bF i? M/-i?2°27Q°2i?27Q+mb Bb mbm HHv QM /2bB;MBM
"+?Bi2+im"2brBi? i?2 BKQ7BKT QpBM;i?2 K2bb ;2@T bbBM; T Q+2
b2°B2b Q7R@FFMHYHi "i2/iQ BMp2biB; i2i2+?MB[m2b 7Q G i2Mi:"  T? A
UG:AV-r?2 2 i?2 BMimBiBQM Bb i? i/ i + M ? p2 bQK2 mM/2 HvBI
UH i2MiV ;> T? bim+im 2- K BMHv BM + b2br?2°2 QMHv TQBMi +HQT
#mi HbQ r?2M i?2 ;Bp2M ;" T? Bb bm#QTiBK H7Q i?2 /QrMbi 2 K
T 'iB+mH " BMi2 2bi QM p B2ivQ7 TTHB+ iBQMWMMNRMNk+? b /Bb2 b2
# BM M2irQ ' F KQ/2HBM; 7 QK JRAHRNOAmBHIB N ; M2irQ Fb Q7
TiB2Mib 7Q° miQK iB+ M/ T2 bQM\RB8Z2ZRAHKMQMBD (bvbi2Kb
RNe +QKTmi2 pRBYEBYBMM/ KBbbBM; / i BKRRNX iBB@BMI BM; G: A
TT ' Q +?2b #2HQM; iQ irQ #NQ/r MHBMb2i, ; ' hP2K2 TT Q +?2b
bbmK2 i?2 BMTmi ;> T? Bb T ' QpB/2/ #mi BKT2 72+i BM bQK2 b2Mb
KQ/B7v BiiQ BKT ' Qp2i?2 K2bb ;2@T bbBM;X o "BQmb ;> T? "2rB"'BM;
i?Bb + i2,QNYYYky)dMFMQrM BMTmi ;JZ?2Q/b BM i?Bb +H bb H2 "M
i?72;° T?2bi'm+im2BM /vM KB+ 7 b?BQM-rBi?Qmi M2+2bb "BHv bbr
ii?2 #2;BMMBM; Q7 i  BMBM;X aQK2 TT Q +?2b bmmHKRvVIi?2 H i2Mi
+QMM2U+KTH2i2V- 2X; X- RIMBI/QIIRMIBQM HKmHIB@ ;2Mi T 2/B+i
KQ/2HKly¥X- r?2°2 b Qi?2° TT Q +?RD TR 7VZMK;  T? BM72 ' 2M+2-
Qz2'BM; +QKTmi iBQM H M/ H2 "MBM; /p Mi ;2bX LQi #H2 bT "bz
"2 G.a@:LHyB- .vM KB+ :*Likyop{ M/ p "B Mib QR 3B 3)X
"2H i2/ #mi /Bz2 2Mi T Q#H2K Bb L2m~ HkyR-H HBQMBHKBM7RPQ2M + 2 |
BM72  H i2Mi ;" T?b-#mi mbm HHv BM M mMbmT2 pBb2/ 7 b?BQM- rE
bvbi2Kb M/ i?2B  iBK2 /vM KB+bX ii?2 b K2 iBK2-i?2}2H/ Q7 hQT



8XR AMi"Q/m+iBQM 8e

6B;m 2 8XRXT QTQb2/irQ@bi2T T°Q+2/m 2 7Q G i2Mi hQTQHQ;v AM72
"2;mH " +2HH +QKTH2t2bX h?2 .Bz2°2MiB #H2 *2HH *QKTH2t JQ/mH2 L
i?7 i} biH2 "Mb ;" T?/2b+"B#BM; i?2 T B 'rBb2BMi2® +iBQ@b KQM; /i T
.Bz2 '2MiB #H2 :" T? 8R/hWH-2 M/ i?2M Bi H2p2® ;2bi?2 ;" T? bi?2R@bF2H
Q7 "2;mH ~ +2HH +QKTH2t r?Qb2 k@+2HHb UTQHV;QMbV-/2b+ B#BN
KQM; /i TQBMib- "2 H2 "M2/ pB i?2 SQHV;QM AM72 2M+2 JQ/mH2 US
iQTQHQ;vBbi?2M mb2/ BM irQ K2bb ;2@T bbBM; M2irQ Fb- i MQ/2 U:" T
LLV M/ 2/;2 U*2HH *QKTH2tL2m™ HL2irQ F-**LLV H2p2Hb iQ bQHp2 i?:
i bFX h?2r?QH2 "+?Bi2+im"2Bbi° BM2/BM M2M/@iQ@2M/ 7 b?BQMX

G2 "MBM; Ujtk-GVb(i “i2/iQ ; BM BMi2 2bi- KQiBp i2/ #vi?2 7 +ii? ik
bvbi2Kb "2 +? ° +i2°'Bx2/ #v ?B;?2 " @Q /2  BMi2 +iBQMb i? i + MI
#v i?2 BMi'BMbB+ HHv T B'rBb2 bi'm+im 2 Q7 ;> T?bX hQTQHQ;B
UhLLbV 2tTHQBiIi iQQHb M/ Q#D2+ib 7°QK U H;2# B+ViQTQHQ;V if
rv' 2H iBQMb?BThb- 2 X8k \b)B KRB+ H+QK#BM iQ B Hj}JRKTH2t2b (
>Qr2p2° - h.Gi2+?MB[m2b mbm HHvBM+Q TQ  i2 ;" T?bBM ?B;?2 @
K2 Mb Q7 /2i2 ' KBMBbiB+ HB7iBM; K Tbh- bbB;MBM; ?B;?2 @Q /2 +2F
+v+H2b Q7 i?2 ;" T?-i?mb BKTHB+BiHv bbmKBM; i? ii?2b2 Ui bF@ ;N\
+QKTH2t2b "2 QTiBK H7Q i?2 /QrMbi*2 Ki bFX AM //BiBQM- r?:
;0 T?2 Bb MQi p BH #H2-i?2b2 bi” i2;B2b b+ H2 TQQ HvVv BM i?2 bBX
“2[mMB'BM; M 2t? mbiBp2 U+QK#BM iQ'B HV b2 "+? Qp2' HH TQbbB
MM72 bB#H2 7Q  2p2M K2/BmK@bBx2/ b2ib Q7 /i TQBMibX

AM i?Bb +? Ti2 -r2 BMi'Q/m+ B ii2M+ QR FQHIQV WGIVRV2 M + 2
#v ;2M2° HBXxBM; G:A iQ ?B;?2° @Q /2" +QKTH2t2bX h?2 ;Q H Q7
H2 "MBM; ;> T?bi'm+im 2 /2b+ B#BM; T B'rBb2 BMi2® +iBQMb #mi
+QKTH2t /2b+ B#BM; KmHiB@r v BMi2" +iBQMb KQM; /i TQBMibX |
GhA-r2 BMi"Q/nmB#2i2®iB #H2 *2HH *QKTH2t JQ/mHRQp.2AYV
/22T H2 "MBM; "+?Bi2+im 2i? i/vM KB+ HHv H2 "Mb +2HH +QKT
/IQrMbi*2 Ki bFX h?2 .*J BKTH2K2Mib irQ@bi2T BM72°2M+2 T Q+2/t
i?72 +QKTmi iBQM H#m'/2M, }1@bH2HNGM Q72?2 +QKTH2t UBX2X-
pB MQp2H BKT Qp2/ p2°'bBQM Q7 i?2 .Bz2 2MiBR88832M/ T? JQ/mH2 |
i22M H2 "MBM; r?B+? ?B;?22 ° @Q /2" +2HHb UTQHV;QMbV b?2QmH/ #2 E
"Qi? bi2Tb H2p2 ;2 K2bb ;2@T bbBM; U i MQ/2 M/ 2/;2 H2p2HbV M/
i2+?MB[m2 # b2/ @MMiiK2t +H bb Q7 7TmM+iBQMb-r?B+? HHQrb Qp2
HBKBi iBQM Q7 i?2 Q' B;BM H .:J-+ T #H2 Q7 H2 "MBM; QMHvV "2;:m
g2 ;2M2° HBx2 i?2i° BMBM; T'Q+2R®)32QQ7 B i?2 (*J BM M
2M/@iQ@2M/ 7 b?BQMX h?2 .*J Bb i2bi2/ QM b2p2° H?QKQT?BHI
/i b2ib M/ BiBbb?QrMiQ QmiT2 ' 7Q°K Qi?2" aQ i2+?MB[m2b- Qz.
BKT Qp2K2ZMPbr?2M i?2 BMTmi ;> T? Bb A @B/TIB+HInHIQiX+m " +v
; BMb QM ?2i2°QT?BHB+ #2M+?K "FbrBi? T'QpB/2/ BMTmi ;> T?b BM/
H2 /biQ "Q#mbi T2 ' 7Q 'K M+2 2p2M r?2M i?2 BMTmi ;> T? /Q2b MQi}



8Xk J2bb ;2 S bbBM; L2m™ H L2irQ Fb 8d

8Xk J2bb ;2 S bbBM; L2m H L2irQ Fb

AMi?2 T 2pBQmb +? Ti2 -r2? p2BMi Q/m+2/:a LbrBi? 7mHHv K
>Qr2p2 - KQ'2;2M2° H7 K2rQ FiQ/2MQi2 hQTQHQ;B+ HL2m ™ H L2i
[12bB; M2/ 7Q kiuNW 2tBbib- M/ BiBb T "iB+mH "Hv mb27mH r?2M i?2°
iQ /Bp2 BMiQ bT2+B}+ "+?Bi2+im 2 U+QMpQHmMIiBQM H- ii2MiBQ
2tT 2bbBQM Bb bm{+B2MiX g2 272  iQ i?Bb T " /B;K b hQTQHQ;B+
L2m™ H L2irQ Fb UhJiSd&dyWX H v2 UQ "QmM/V Q7 hJSLL Bb K /2
Q7 i? 22 bi2Th,

AMi® @L2B;?#Q ?QQ/ ;;"2BpRUMXM2B;?#MN(*Q®/ M BM@
Tmi 72 im 2 p2Xi)@ RF» U +QHH2+FBOQBI; K 7Hb ¥ @72H H
M2B;?2#Q ?2QQ/@/2T2M/2Mi K2bBb; W BAVM@I BQKITmMi2 6K2bb ;2bd 7 QK
HHi?2 M2B;R{F)X BIM2 K2bb ;2b 2 i?2M ;;‘%; i2/1?2°Qm;? MvUTQbL
T2 ' Kmi iBQM BMp "B MiV BMi® @M2B;?#Q ?QQWIMK-2K2iBMQM QT2 |
K t- XXXV b
EC(Xk;in(i);Xk;in(j)):

i2Nc( )
AM ;2M2° H-i?2 K2bb ;2 7mM+iBQM +QmH/ /2T2M/ HbQ Q7 //BiBC
iQ i?72 +2Qb2M M2B;?2#Q°?QQ/b- 2X:X BM i?2 + b2 Q7 2/;2 bB;M HL
N (X1in (i);X1in (1)) +QMH/ /2T 2M/ HbQ QM2iAD R i 22bQ Hv; QM
Q7 r?B+? 2{; 2/} "2 bB/2bX
AMi2 @L2B;?#Q ?2QQ/ ;; 2Bp BN MIX2i Q7 M2B NN, @Q /b
U2XNXNyg 7Q° 2/;2 bB;M HbV-i?2 ;;°2; i2/ BMi® @M2B;?#Q ?2QQ/ K2
i?72 T°2pBQmb "2 7m’i?2° ;;°2; i2/ +‘th&MZB;’?#Q‘?QQ/b i?7°Qm;
T2 'Kmi iBQM BMp "B MiVBMi2 @M2B;?#Q ?2QmWQ/ ;;°2; iBQM QT2 iC

k S (Xiin ()5 Xiin (4))
Ne2CN j2N o( K)

*2HH IT/ iZe2 QmiTmi 72 imX@+Q@Q@ +FHH2 }M HHv Q#i BM2/
i77Qm;? M mT/ il% 7kmiME|-BB/IQI\/b BMTmii?2 BMTmK2(i))mM2 p2+iQ°
1?72 5,72, 12/ K2bby;ZR j2N¢( k) EC(Xk;in(i);Xk;in(j)),

. . O M N . . .
Xkout () =k Xigin (1); k S Xicin ()5 Xisin (7)) UBXKXRV
NG2CN 2N o( ¥)

HHi?2 K2bb ;2 M/ mT/ i2 7mM+iBQMb "2H2 "M #H2 7TmM+iBQMbX S°
+ M #2 2 bBHv "2r Bii2zM WBXKIBUMEHmM/BM; :a**Lb 7 QKk&R+iBQM
M/ :a Lb 7°QK a29XBQ@ MM i?Bb +? Ti2 -r2 rBHH mb2 i?2 hSJLL 7° K2r
#2+ mb2r2 /QMd6i M22/iQ 2tTHB+Bi Mv bT2+B}+ "+?Bi2+im 2X

8Xj .Bz2 2MiB #H2 G v2 7Q G i2Mi hQTQHQ ;v AMT7:

q2 T°'QTQb2 MQp2H H v2 - /2TB+i2/ i®BAP/HA\W 22 EBMH @BV m " 2
6B:m8%k+t QKT BbBM; Q7 b2 B2b Q7 KQ/mH2b KQM; r?B+?i?2 KQbi B
i?72Bz2 2MiB #H2 *2HH *QKTHIM-JiQ2mHRI 7mHHv /Bz2 2MiB #H2 KQ/n



8Xj .Bz2 2MiB #H2 G v2  7Q " G i2Mi hQTQHQ;v AM72 2M+2

6B:m 2 8KRX .*J M/i?2 T°QTQb2/ “+?Bi2+im 2X

i? i T2 ' 7Q Kb GhA-BX2X H2 "Mb +2HH +QKTH2t /2b+ B#BM; i?2
BMi2" +iBQMb KQM; BMTmi/ i TQBMibX h?2 .*J Bb 2[mBTT2/ rBi? |
H;Q Bi?K i? i- ii?2 #2bi Q7 Qm  FMQrH2/;2-Bbi?2 } bi ;" T?f+QK"
i2+?MB[m2i? i HHQrb iQ ;2M2  i2 i QTQHQ;B2b r?Qb2 M2B;?#Q ?QQ
}t2/ T°BQ B #mi+ M #2 7°'22Hv H2 M2/ BM M2M/@iQ@2M/ 7 b?BQ
h?2 T°"QTQDb2/ H v2 i F2b b BMTmi i?2XRQ 22RY2Fim MK i Bt
;Bp2b b QmiTmii?2 mT/ i2/ MQ/X ol 2MN2F& iNBLi?2 BMT72" "2/
H i2Mi +2HH GQ KTHRIBQM HHv-i?2 H v2 + Mi F2 IGBMTmi HbQ ;
hQ K F2i?2H v2 b2H7@+QMbBbi2Mi BM KmHIB@H v2 b2iiBM;-i?2
iQi?2mT/ i2/ MQ/2 72 iXpo KM/IB22 R@bF2H2iQM @G, TRV
g2 2KTHQV irQ@bi2T BM72 2M+2 T °Q+2/m 2 iQ F22T i?2 +QKTmi i
im +i #H2- BX2X i?2 .*J KQ/mH2} ' bib KTH2b i?2 R@bF2H2IQM Q7 i?2
UTQbbB#HvV BM DTE$Nr2M-BXIZX?2M Bib KTH2b i?2 TQHV;QMb KQ
i?72 BM/m+2/ +v+H2b ;2M2" i2/ #v i?2 b KTH2/ 2/;2bX h?2 } bi bi2T B
pB i?72 MQ@2Biz2 2MiB #H2 :° T? JQMAH2BH2 i?2 b2+QM/ bi2T
Bb BKTH2K2Mi2/ pB i?2 MQp2H SQHV;QM AM72 2M+2 JQ/mH2 USA.
KQM; HHi?2TQbbB#H2 TQHV;QMb-i?mbi BpB HHVRZ)2 HBXxBM; i?
rQmH/ ? p2 H2/iQ BMi~ +i #H2 +9£TH2tBiv— 2X;X 2p2M ii°'B M;H2b
rQmH/ ?2 p2 ?2 / +QKTH2tBiv QU IE) QU@R®Q#2BM; HH 2/;2b
+ M/B/ i2iQ #2 b KTH2/X AMi?2 7TQHHQrBM;-r2 /2b+ " B#2 BM /2i BH
T QTQb2/ H v2'X

8XjXR h72@.Bz2 2MiB #H2 :" T? JQ/mH2

h?2 @.:J Bb MQp2H p 'B iBQM Q7 i?2 .:J M/ BiBb 2bTQMbB#H?2
i?72 R@bF2H2iQM U;" T?V Q7 i?2 H i2Mi +2HH +QKTH2tX PM2 Q7 i~
i?72 .:J (R3)3Bb i?2 +QMbi° BMi Q7 BM72 'BM; QMHvV “2;:mH " ;> T?b
T Q#H2K #v T'QTQbBM; MQp2H b KTHBM; T2@#H/tmFiAd #b2/ QM i?
Q7 TmM+kBR@MBH2MiHV BMi"Q/m+2/ BM i?2 LGS +QKKmMBiv iQ Q#
HB;MK2Mib M/ x2 Q QmiTmi T Q# #B HBNVB BiIaRI? )22/

2MiK t 7TmM+BQRF! 9 Bb /2}M2/ b,

enT (S) =argmax hu;siga + H (u); UBXjXRV
u2 d



8Xj .Bz2 2MiB #H2 G v2  7Q " G i2Mi hQTQHQ;v AM72 2M+2

6B;m 2 8KPR2 @.Bz2 2MiB #H2 :" T? JQ/mH2 UH27iV M/ i?2 SQHV;QM AM7?2
U'B;?iVX

r?2'29=fu2R%:u Okuk;=1g Bb i@@/BK2MbBQM H T ' Q# #BHBiv bBKTH2
H Bbi?2 hb @RI QAYX(6Q=1- 2[m iBERXMYXR+Qp2 b i?2 bi M/ */
bQ7iK t- r?BH27TOQHMIBQMb + M #2 bT b2 rBi? /2;X22 /2T2M/BN
AM T +iB#+2M #2 BMBiB HBx2/ i "2 bQM #H2 p Hm2 U2X;X- RX8V
> /B2Mi /2bkR)MI (

AM@.:J-r2} bi +QKTmi2 mtBHB XML (X diw) 2R\ d -
r?2°2() Bb H2 "M #H2 7TmM+iBQM- 2X;X :Gh BB TM@AM\BB2B H ;- T?
Q' MJGS Qi?2'rBb2X ii?Bb TQBMi- bBEKBH }BQb2vM+?PBRQM
bBKBH "BiB2b KQM; MQ/2 2K#2//BM;b "2 +QKTmi2/ M/ +QHH2+i

zi = f b B(Xo:aux (1); X0,aux (J)) gj 2 RN -i;j =1;::5;N X
h?2 UbT "b2V 2/;2 T'Q# #BHBiB2b "2 i?2M Q2MBK R/ MQ/2@rB¢k
BX2X 1?2 p2€iQex (LN (z)) 2 RN-i =1;::::N "2 +QKTmi2/c H v2°®

MQ K HBXNIBEROMPKTHQV2/iQ ? p2 #2ii2° +QMi"QH QM i?2 bBKBH "B
M/- +QMb2[m2MiHv- KQ 2 bi #BHBiv BM i?2(iij)BMBMBBI "Q+2/m 2>
BM+HmM/2/ BM i?2 BM7R()2/ QX T??BB T " Q+2/m 2 H2 /b iQ /B 2+i2/
S T?2 0?2 i rQmH/ #2 BM+QKT iB#H2 rBi? i?2 +2HH +QKTH2t bi ' m+im
a2+iBQMXI?Qb2 R@bF2H2iQM Bb M mM/B 2+i2/ ;> T?ci?2 BM72" 2/
Bb +QMp2'i2/iQi?2 +HQb2biGaM/BI' Egi2BX2X 2 +? BM72 "2/ 2/;2
Bb +QMbB/2°2/ b #B/B ' 2+iBEX H2F;Mi@mM#APBMIi 2bb i?2 7 +i

i?7 1 +QKTmiBM; 2/;2 T'Q# #BBORIMBiXb pB2iAR2iQ bT "b2 M/ MQM@ 2;mt
> T?br?2Qb2 bT "bBivH2p2H + M #2 +QMi"QHH2/ UQ " K2 "M2/V imM
/2i BH2/ TB+iQ'B H /2b+ ®T:iBBMbPRQiM2BM BB H®274V X

_ 2K "F kK?2 +?QB+2 Q7 TT@eBNKIi?BM MQ/2@rBb2 7 b?BQM M/ |
/B 2+iHv QM p2+iQ  +QMi BMBM; HH i?2 TQbbB#H2 bBKBH "BiB2b U
H2/iQ M mM/B 2+i2/ ;" T?VBb/m2iQi?27 +ii? i-BMi?2H ii2" + b2.
Q#b2 p2/i? i@2MiK t +QMbBbi2MiHV H2 /biQ ?2 pBHV /Bb+QMM2+i:
72r ?2m# MQ/2b Ui?2°27Q 2- HbQ H2 /BM; i QT2 7Q K M+2 /' QTbVX

i i?Bb TQBMi- i?2 BMi2 ' K2/B XpMQRN 72 im226QKTmi2/
rBi? QM2 Q  KQ'2 mbm H K2bb ;2@T bbBM; UJSV "QmM/b Qp2  i?2 B

|
" !
Xoint (1) = o Xoiin (i); 0 Xoin (i) Xo0in (1) UBXjXkV
j2Nyu( )
(22 2() MINe() "2 H2 "M #H2 7mM+iBO WY M/2; IBQM QT2 iQ X
8XjXk ITHB7i JQ/mH2

hQ 7mHHV 2tTHQBIi i?2 TQi2MiB H Q7 +2HH +QKTH2t2b- Bi Bb MQi t
MQ/2 H2p2HX 6Q  i?Bb "2 bQM- BMi2 K2/B i2 2/;272 im 2b "2 H2



8Xj .Bz2 2MiB #H2 G v2  7Q " G i2Mi hQTQHQ;v AM72 2M+2

rBi? JS "QmM/ Q7 i?2 7Q K,

. M B . . .
Xgint (1) = 1 T Xoint (J) UBXjXjV
ji2B( 1)

r?72°2() Bb UTQbbB#HvVV H2 "M #H2 7mM+iBQMX h?2°27Q 2-i?2 B
Xyt (i) Q7 2/;2 pBM; b 2M/TQBMIMMQ22H2 M2/ UQ " +QKTmi2/V b
7mMM+iBQM Q7 i?2 BMi2 K2/Boi(iM OME R (W)X 2 b

8XjXj h?2 SQHV;QM AM72 2M+2 JQ/mH2

h?2 SQHV;QM AM72 2M+2 JQ/mH2 USAJV Bb MQp2H KQ/mH2 "2bT
i?72 TQHV;QMb Q7 i?2 H i2Mi +2HH +QKTH2t #v b KTHBM; bm#b2i Q7
i?72 BM72 "2/ R@pEK2H2IiQM

hQ i?Bb BK- mtBHB v 2/;2 72 im ' 2b "2 +QKTmi2/ 7°QK i?2 m
72 im 2b rBi? JS "QMWMXMrBR+? r2 /2MQi2 BM i?Bb +QMi2ti rBi?
Xtax = 1(Xoawx)2RE % 7Q° MQi iBQM +QMbBbi2M+vX

i i?Bb TQBMi-r2 M22/ bBKBH "'Biv7mM+iBQM 7Q " i?2 2/;2 2K#2/
iQi?2b K2BM/m+2/ +v+H2X q2 /2+B/2iQ mb2i?2bmK Q7 i?2T B rBb
7Q° i'B M;H2 K /2 #viiP&22i?22bbBKBH "Biv Bb +QKTmi2/ UrBi? bH
#mb2 Q7 MQi iBQMV b,

b BOK1;aux (1); X 1;aux (] )X 1;aux (V)) = b BKg:aux (1) X2:aux (J )

+ b BKy;aux (1) X1aux (V) + b BKg;aux (1 ) X 1:aux (V) :
U8XjXxov

AM ;2M2° H-i?2 bBERBIKABIvBBM/ m+2/ +v+iH2 K4 H2Mi?BM b
(kkﬁ i2 " Kb- ?QrEp& Bb mbm HHv p2'vbK HHBMi2;2" M/i?2 +QKTI
+ M#2 i'BpB HHv /Bbi B#mi2/X

h?2 bBKBH “BiB2b 2 +QHARRFi2f BMR2BR+?PQMmMK#2 Q7 BM/m+2/
+v+H2b- M/ i?2 TQHV;QMb T Q# #BHBiBah (LN @RXR™Xi2/ b
q2 b, =N ;E;Pg-r?2R2 "2 i?2 BM/m+2/ +v+H2b rBi? TQbBiBp2 T Q# #
MiPj=P P UTQDbPBIKHR V X

h?22 mT/ i2/ 2/;2 7Xqigq 2RF For "2 +QKTmi2/ rBi? QM2 Q  KQ 2 JS
‘"QmM/b b,

) . 0 M N ; i i
Xtouw(i) = 1 Xuint (i); 17 Xaint ();Xgine (1) 5 UBXjX8V
Nc2fN ¢;Nugj2N¢( 1)

r22°% Bb M2B;2#Q°2QQ/b ;' 2; iBRMIQTL)iQMY() "2
H2 "M #H2 7TmM+iBQMbX /2i BH2/ TB+iQ B H/2b+ BTiBQM Q7 i?2 ¢
8XU B:?iVX

2K “F j%?2 K2bb ;2@T bbB M@ XQWwd/ BEBKWYY b bT2+B H
+ b2V "2 BMbi M+2b Q7 K2bb ;2@T bbBM; M2m  H M2irQ Fb Qp2  +2
JS b+?2K2b + M #2 /2}M2/ 7Q"° +2HH UbBKTHB+B H- +QK#BM iQ B
*272  iQRY) 7Q° KQ 2 /2i BHbX q2 2KTH Q)o@ X PR bi BM
2 bQMb, i?2}'bi QM2 Bb i? i mbBM: KQ 2 bQT?BbiB+ i2/JS "QmM/|
+2HHDb Q7 ?B;?2° Q /2  i? MTQHV:QMb Q  /2bB:MBM; KQ 2 BMi2MbE



8X9 LmK2'B+ H _2bmHib eR

KQM; /Bz2 2Mi +2HH Q /2 bV rQmH/ ? p2 H2 /iQ +QKTmi iBQM H |
b2+QM/ QM2 Bb i? i KQpBM; iQ ?B;?2° Q /2  +2HHb HbQ BMi Q/m-
i72Q°2iB+ H Bbbm2b UBM i2 Kb Q7 i?2 bi'm+im 2 Q7 i?2 +QKTH2tV
i +FHXRKX q2 TH M iQ BMp2biB; i2i?2b2 /B 2+iBQMb BM 7mim 2 rQ F

8XjX9 .QrMHB7i JQ/mH2 M/ PmiTmi *QKTmi iBQM

i i?Bb TQBMi-i?2 QmiTmiX/2RN2Fim 2D H2 "M2/ UQ" +QK@
Tmi2/V7°QK i?2 mT/ i2/ 2K2uw/2RMmF2b M/ i?2 BMi2 'K2/B i2 MQ/2
72 imX3#4 2 RN Fie b,

h i
Xoout(1) = Xojint ()  Xo:down (i) ; ugXjXeV

1?22 iX3down 2 RN Fo "2 Q#i BM2/ rBi? JS 'QmM/ Q7 i?2 7Q K,
!

Xodown (i) = o o Xtout(]) UusXjXdvV
j2CcB( ?)

rBi?o() #2BM; UTQbbB#HVV H2 "M #H2 7mM+iBQMX h?22°27Q 2- i
Xoou() Q7 MR/2 H2 "M2/ UQ  +QKTmi2/V bi?2 +QM+ i2M iBQM Q7 Bib
72 im 2b M/ 72 im 2b Q#i BM2/ /QrMHB}iBM; i?2 mT/ i2/ 72 im 2b
r?B4Bb M 2M/TQBMiX

g2 T°2b2Mi +QKT "BbQM BM i2 Kb Q7 +QKTmi iBQM H +QKTH2
*J M/ i?2 .:J R3)3BM TT2MABt

8XjX8 h” BMBM; Q7 i?2 .Bz2 2MiB #H2 *2HH *QKTH2t JQ/mH:

h?2T°QTQb2/b KTHBM; b+?2K@2MBR/tQRA2DMQiI HHQri?2 ;" /B2Mi
Q71?2 /QrMbi 2 Ki bFHQbb iQ ~Qr #Qi? i? Qm;? i?2 ;" T? M/ TQHv;
#> M+?2b Q71?2 .*J-/m2iQi?27 +ii? ii?2vBMpQHp2 QMHV mtBHB v
2MiK tQmiTmib "2 bm#bi MiB HHv Dmbi r v Q7 BM/2tBM; i?2 2/;2b |
T'2b2Mi BM i?2 BM72 "2/ +QKTH2tX hQ 2M #H2 i bF@Q B2Mi2/ 2N\
i?72 .*J-r2 ;2M2° HBx2 i?2 TT QRBERQR MJ/(2bB;M M //BiBQM H
HQbb i2 ' Ki? i 2r /b 2/;2b M/ TQHV;QMb BMpQHp2/ BM +Q "2+i -
+H bbB}+ iBQM i bFbV Q" BM 6;QQ/6 T 2/B+iBQMb UBM "2; 2bbBQ
2/;2b M/ TQHvV;QMb i? iH2 /iQ KBb+H bbB}+ iBQM Q" ?B;? 2 "Q T 2
TT2M/BXRQ  i?2 /2i BHbX

8X9 LmK2 B+ H 2bmHib

AM i?Bb a2+iBQM- r2 2p Hm i2 i?2 2z2+iBp2M2bb Q7 i?2 T'QTQ
b2p2° H ?22i2 " QT?BHB+ M/ ?QKQT?BHB+ ;" T? #2M+?2K "FbX :  T?
T'BM+BTH2i? i MQ/2b rBi? bBKBH "~ H #2Hb "2 KQ 2 HBF2HvV iQ #2 +
C T?2f*2HH *QKTH2t *QMpPpQHMIBQM HL2m  HL2irQ Fb U:*Lb M/ ***L|
"2HV QM i?2 ?QKQT?BHV bbmKTiBQM- M/ T2 7Q K M+2 /°QTb "2 ivT
22i2 QT?BHB+BRXREN ;b (

Pm K BM ;Q HBb iQWAQMiAQTQHQ;vpBMi?2Z ZBIZ2 2MiB #H?2
+2HH +QKTH2t KQ/mMH2 U.*JV HHQrb H2 "MBM; ?B;?22° @Q /2" "2H it



8X9 LmK2'B+ H _2bmHib ek

h #H2 8XRMKQT?BHB+@; T? MQ/2 +H bbB}+ iBQM #2M+?2K "FbX h2bi ++n
Qp2 Ry bTHBibX

*Q° *Bi2a22" Sm#J2/ S?vbB+b *a
JQ/2Hf>QKX H2p2H yX3R yXdo yX3y YXNj yX3y
o JGS 83 X NjKk3 8N XIBBR9 38 X8y k N9 XYNXR3 3dXRBX}89
FoEx d3X9dkXyN d8XKYIR 3eXeeNR NS8XXR3 N8YWRPK
oooJ@l ekX9BXk9 ekXpxdky 3jX3Kdy NO9Xy§98 deXeW3N
o .J@J dyX389Xjy e3X3ekXNBdX9j yX9yN8XkgXje NKkXKKRXyN
Tl d3X3yRX3%eX9dkX983dX]3yXNRIeX98yXR8X9yyX9y
*JU =1V d3XdjRXNHeXjk kXds3dXx9dyXddNeXkkyXkdN8Xj8yXjd
*L 3jXRRkXKN eNKXNyy 38XREyR NBXER 3dXRX89
Lk 3dX38RXI9R d3XZjee3NXeyyXdyNdX9RyXj9 N8Xy%j3
S h 3NX3RRXdd d3XRK3R 33XBXeRU3X3dyXjy NOXPXdy
ﬁ E*J d3X9jkXRR d8XKi98 3eXyeRNS8 NeXR&d N8 X¥X¢ge
T oL 33Xe]RXNR d8KER] 3dXWddd NeXk{k9 NjX$X8N
- s*LY***L 3eXyNRX3k d3XKjj 33X8WXed NeXMyy N8XyRON
- @1 3kXR®XK9 dkXRENk 3dy&ed N8Oy 3dXRaék
I@J 3eXejjXks d8X9KKX]N3dX3kyX8NNeXkRXIINKkX3gXNe
L*J 38Xd3RXARI3IXdkkX39 33Xy k NeXyNMIN8XdNyX93

*J U =1V 38XNRIX3ed3XeyjXRe33XeRyXeN NeXyXOeN8Xd3yX9N

TQBMib i? i H2 /iQ bB;MB}+ Mi BKH 'iQM2K 2 NI Pb B I 7.2 BaM-22
.*3 Bb ;2M2° HBx iBQM Q7 i?2 /Bz2 2MiB #H2 ;" T? KQ/mH2 U.:JV
+QKT 'BbQM i?2 Q' B;BM H BBBO+2RIiQV2/:J:J@1V M/ Bib "2+2MiHv
BMi'Q/m+2/ MQM@ 1 m+RIBM2/MMQiIDBQRMAIVX JQ 2Qp2 -r2 HbQ "2TQ
i?72 "2bmHib Q7 bBKTHB}2/p "B Mi Q7 Qm" KQUYN-UBMMQB24?b .*J U
i?72 ;> T? Bb 2tTHB+BiHv H2 "M2/ M/ HH i?2 TTQHBM)IMEB "2 i F2M-
SAJc BM i?Bb UHQr2' +QKTH@tBIv,W\B/RD-#Q2? i?2 2/;2b U2tTHB+BiH\
M/ i?2 TQHV;QMb UBKTHB+BiHVV BM72°2M+2 bi2ThX g2 HbQ i2bi
FL@***L-r?2°2i?22 +QKTH2t Bb MQi BKTmi2/ i HH-BX2X i?2BMTmi ;
*L M/ HHi?2 TQHvV;QMb "2 mb2/BM ***L- M/ p B Mi-/2MQi2/ rE
r?2°2i?2;° T? Bb BKTmi2/ mbBM; ELL 7i2° 2K#2//BM; i?2 MQ/2 72
MJGSf:*L- M/ HHi?2 TQHV;QMb 2 mb2/X 6BM HHv-r2 "2TQ i i?:
M/ :*L kR :*LkKR)e : h kRd M/ U+QMpQHMIBRW HWrhgL?@Q"
# b2HBM2b M/ +QKT "BbQMbX AM HH i?2 2tT2"BK2Mib-r2 miBHB
H2p2H M/ ***Lb 1i?2 2/;2 H2p2Hc i?2 /2i BHb #Qmii?2 "+?Bi2+im"
Q#i BM i?2 "2bmHib "2 ;Bp2MXBIM?2TON2W// BABR2+Q M2bi "2bmHib

"2 ?B;?HB;?i2/X

g2 7TQHHQri?2b K2 +Q°2 2tT2 BIPNQMH bRIimMm® B2 +H bbB}+ iBQN
i bFbc BM T "iB+mH "-r2}"bi 7Q+mb QM bi M/ *Q;-*B?2ai2B2ib bm+? b
kRB3SmM#J2%?vbBMB*a KRN r?B+? ? p2 ?B;? 27QKQT?BHvV H2p2Hb °~ M;BM
yXd9 iQ yXNjX g2 i?2M i2bi Qm  K2i?Q/ QM b2p2° H+? HH2M;BM; ?2
h2t bgBb+Q Ma[Bn\B =" 2MHF? K2H2(RQKHW- r?B+? ? p2 HQr 2QKQT?BHvV H2p2Ft
“'M;BM; #2ir22M yXRR M/ yXkjX h?2 “2bmHib 7Q" i?2 ?QKQT?BHB
/i b2ib "2 T'2b2Mi2/ BXMRW/BMHRWRbT2+iBp2HVX HH i?2 KQ/2Hb r2°
i2bi2/ BM irQ b2iiBM;b, bbmKBM; i?2 Q'B;BM Hr;;"TP”BM p BH #H2 L
h #H3XK M /8 XKk M/ KQ 2 +? HH2M;BM; + b2 BM r?B+? i?2BMTmi; T? |
iQ #2 mM p BrifQ#;H ZMaX

6’ QK h #BXHBM/8XkBi Bb 2pB/2Mi i? i i?2 .*J 2t?B#Bib +QMbBbizZ
bmT2 BQ T2 ' 7Q K M+2 +QKT "2/iQ Hi2"M iBp2 K2i?Q/b + Qbb #Qi
?22i2°QT?BHB+ /i b2ib- #Qi? rBi? M/ rBi?Qmi T°QpB/2/ BMTmi ; T-*



8X8 GBKBi iBQMb M/ 6mim 2 .B 2+iBQMb ej

h #H2 8XkH2 QT?BHB+@ ;" T? MQ/2 +H bbB}+ iBQM #2M+?K FbX h2bi ++1
Qp2 Ry bTHBibX

h2t b gBb+QMbBM a[mB "2H *? K2H2QM
JQ/2Hf>QKX H2p2H yXRR yXkR y Xkk y XKj
o JGS ddXdByXk9 38Q@NNN jyX»e88 9yXjejd
F E* 39XRIKRRXjd 3dBRR8 jB8XRBj3 8kXIKRkyk
woJ@1l ByXy8XjR33Xyy8Xe8 [jIOXk&j9 93XN¢eR
o .J@J 3RXedXy83NXjj RX3N j8Xy¥j8 93XN¢eR
TR 38XdRdX3d 3dX0MN98X88 kXkImBjXe] jXyd
*J U =1V 39XNeRyXk9 3exXkkj8Xk8 kXkk8jXedjXRN
R L 9RXeeRRXdk 9dXKkyle Kk9OXRXMBe jkX@x8j
i*Lk d8X8ydX3R doxXXd3 jjXyRXde 9NX®Byk
:h eeXdkRRXkk eyX&Kkjj8Xyd kXRj 8yXjd§Rk
": E*J 3jXNKRRXR8 3 98ONKIR JOXRAIMjXRK kXyk
o *gL e8X3deXjj e9X&XKRk jkXxpRd8 9jXRBE8R
R B N 39X9j NXRR 39X¥Pk PPJ PPJ
- oJet eyX88Xyj dyX®JYXIN kNKBIe 99XKRS
SJ@d ek XdNXjR deX¥Xke jyX*XKj3 98XkXee
.*J 39X3dRyXyS8eXjj 8XR9 jOXKEEN 8jXpysyy

*J U =1V 39XNe8Xey38Xje 8Xy88XRj kXkd3jXde jXdk

Qm  K2i?Q/ +?B2p2b iQT T2 7Q K M+2 rBi?Qmi M BMTmi; T? 7Q°
/i b2ib M/ rBi? MBMTmi; T?7Q i?72?QKQT?BHB+ /i b2ibX g2 +7?B
"2bmHib +QMbB/2 'BM; i?2 BMTmi ;" T? 7Q  ?22i2 QT?BHB+ /i b2ibX
KQ/2H iQi?206r QM;6 BMTmi ;" T?bUBMi?2b2Mb2i? ii?2iQTQHQ ;v /(
bi'm+im 2 Q7 i?2MQ/2 72 im 2bV-i?2 Qp2  HHT2'7Q K M+2 Q7 i?2 .
VB2H/BM; 2K "F #H2 BKT Qp20R2 KIQb At22 /BIM;TT Q1B¥K i2HvV

7Q gBb+QMbBM +QKT RIK hI@RTQ 2- Q#b2 pBM; i?2 "2bmHib -
#Qi? ?QKQT?BHB+ M/ ?2i2°QT?BHB+ /i b2ibr?2Mi?2BMTmi ;" T? B
TT 2+B i2 ?2Qr .*J 2tTHQBib i?2 p BH #H2 6;QQ/6 ;- T?b BM i?2 }"
#2BM; H2bb b2MbBiBp2 iQ i?2 6r QM;6 QM2b BM i?2 H ii2 ' X Pm™ T
?2i2 ' QT?BHB+ / i b2ib bm;;2bib i? ii?72 H2 M2/ H i2Mi +QKTH2t ?
R@bF2H2iQM U;" T?2V i? i 2M #H2b i?2 BMpQHp2/ :*Lb M/ ***Lb iC
++m° +B2bX hQ +Q "Q#Q 12 i?Bb BvIWA D2PUBbi?BMBBHMIBQM Q7
i?72 Hi2MiiQTQHQ;v/m 'BM; i?2i° BMBM; 7Q  i?2 h2t b/ i b2i HQM;
12;°22 IBbi'B#miBQM- i?2 T2 +2Mi ;2 %7 bMKTH2 P Q&R V;TB\HL
H2m2i? i r2 MQi2 "2 099BMW i?2 }M HBM72 "2/ ;" T? DI1QX i?2 BMBIiB |
JQ 2Qp2 -i?27 +ii? i KQbi Q7 i?2BM72 "2/ TQHV;QMb #2HQM; iQ i’
i?72 T 2iiv?B;?2bT 2/ Q7i?2/2;°22/Bbi B#miBQM 7m’ i?2  +QM} K |
Q7 i?22T QTQb2/ "+?2Bi2+im*200 MMX{TIM2N\e/MBQ-i #H iBQM bim/B2b-
THQib- M/ BMi2 T 2i #BHBiv ?BMib QM i?2 BM72" "2/ +QKTH2t2bX

8X8 GBKBi iBQMb M/ 6mim 2 .B 2+iBQMb

hQ Qm> FMQrH2/;2- .*J Bb i?2 } bi /Bz2 2MiB #H2 TT' Q +? 7Q  H
BM72 2M+2X h?2 T'QKBbBM; "2bmHib QT2M b2p2  H p2Mm2b 7Q" 7
J2i?7Q/QHQ;:BHIPRQM;? +2HH +QKTH2t2b "2 p2 v ~2tB#H2 iQTQHQ
Qi?2° BMbi M+2b Q7 GhA +QmH/ H2p2 ;2 2vT2 ;" T?b Q +QK#BM
U**bWY- r?B+? "2 #H2iQ ? M/H2 #Qi? ?B2" "+?B+ H M/ b2i@ivT2
BMi2" +iBQMbX a2+QM/- 2K BMBM: rBi?BM +2HH +HQKTH2t2b- /Bz
HB7iBM; RyJ-bQ KQ/2H bR3NZIR Q7 BMi2 2bi 7Q  7mim 2 rQ FX h?I



8X8 GBKBi iBQMb M/ 6mim 2 .B'2+iBQMb e9

U VMMTH#i=100- U#YTQ+?%By=90- U+¥YTQ+? RGy
h=0:11 h=0:40 20-h =0:99

6B:m 2 8XPEHMIBQM Q7 i?2 H i2Mi +QKTH2t 7Q  i?2 h2t b/ i b2i- HQM; rE
H2p2H M/ MQ/2b /2;°22 /Bbi B&miBQMXMLHEZBBMmM 20 @M H 2
Wmax =4V

2ti2M/BM; Qm™ 77 K2rQ F iQ B/RiI2+i(2/ +QKER2€bH/ ;Bp2
Tm'i?2 BMbB;?ibX 6BM HHv- QM2 TQi2MiB HHv BMi2 2biBM; /B 2
a?2 7L2m” HL2irQ'FbBM Q /2 iQH2 M+2HHmMH " b?2 p2b/2}M2/ QM
+QKTH2t2bX

*QKTmi iBQMMH2 KQbi Q7 Qm™ 2tT2 ' BK2Mi Hp HB/ iBQM Q7 i?2 .*
QM i Mb/m+iBp2i bFb-r2 +QmH/ HbQRIKRHIMBIW/IrQBHE QO B /(

i BHQ i?2 .*JiQ }i+? HH2M;BM; bT2+B}+ TTHB+ iBQMb b i?2 QM2
BMi"Q/m+iBQM 7Q"  G:AX JQ 2Qp2 -i?2Qm;? +QKTmi iBQM HHv i® +
T QTQb2/irQ@bi2T BM72 2M+2 T ' Q+2/m 2- . *J K v#2M2}i7°QK 7m’i?
iQ2z2+iBp2Hv b+ H2 QM p2'vH ;2 /i b2ibX h?2 K BM #QiiH2M2+Fb
M/ i?2 b2 "+?2 7Q  i?2 BM/m+2/ +v+H2b Q7 i?2 H2 M2/ ;" T?X TQbt
i?72 7Q K2 +QmH/ #2 M2B ;RBQ rBBKHRHIZDH ii2° +QmH/ #2 i +FH2/ #
H2p2  ;BM; biQ+? biB+ b2 "+?2 K2i?Q/b Q" KQpBM; iQ KQ 2 ~2tB#H2 |
2X;X **pbX 6BM HHv-Qm b KTHBM; bi® i2;v BKTHB+BiHv bbmK2b i? i
2/;2b M/ TQHV;QMb /Bbi B#miBQM "2[mB 2K2Mib- 2X;X b KTHBM
T 'iB+mH ~ +Q "2H iBQM bi m+im 2 M22/b iQ #2 BKTQb2/ QM i?2 +
BM+Q ' TQ iBM; KQ 2bQT?BbiB+ i2/ b KTHBEBNMkK2 PHB HBF2 AJG1
#2M2}+B HX
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*?2 Ti2 e

h M:2Mi "mM/H2 *QMpQHmMIiBQ
6BHi2 b- M/ L2m > H L2irQ Fb

h?2 K BM +QMi'B#miBQMb Q7 i?Bb +?2 Ti2" "2 # b2/ QM i?2 7TQHHQTE

h M;2Mi "mM/H2 6BHi2 b M/ L2m™ > H L2irQ Fb, 77 QK J MB7QH/b iQ *2]
a?2 p2b M/ " +F

*X " IiBHQ Q 2i HX

h M;2Mi "mM/H2 *QMpQHmMIBQM H G2 "MBM;, 7°QK J MB7QH/b iQ
a?2 p2b M/ " +F

*X " IiBHQ Q 2i HX

eXR AMi'Q/m+iBQM

Hi7QOm;? Bi Bb MQi i?2 QMHV "2 bQM- i?2 bm++2bb Q7 /22T H2 °
iQ *QMpPpQHMIBQM H L2m™ H LRKPRX FbLL*2 Ip2V £?B2p2/ 2t+2HH2Mi
T2'7Q'K M+2b BM rB/2 " M;2 Q7 TTHB+ iBQMb-bT MdBM; 7 QK BK
iQbT22+? MkKbBBH2- ii?2 b K2 iBK2- HB;?i2MBM; i?2 +QKTmi iB(
Q7 722/7Qr "/ TMHHV@+QMM2+i2/ M2m" H M2irQ Fb M/ BMi2; iBM
bT iB H 2bQHMIBQMb rBi? TQQHBM; QT2 iQ°bX *LLb "2 # b2/ QM b’
bT +2 /QK BM i? i BM/m+2 /2bB" #H2 T'QT2'iB2b BM i?2 +QMpQHmM
reB+? i?22 KQbi "2H2p Mi QM2 Bb i?2 T°QT2ivQ7 b?B7i 2[mBp "B M-
H2p2® ;2 i?2 "2;mH ~UQ7i2M K2i'B+V bi'm+im 2 Q7 i?2 bB;M Hb i?
bT iB HQ i2KTQ  Hbi'm+im 2X >Qr2p2°- bb22M BM i?2 "2bi Q7 i?
[2}M2/ QM B "2;mH " UMQM@1m+HB/2 MV /QK BMb "2 T2'p bBp2c
MQiBQMb Q7 b?B7ib BM *LLb ? p2 #22M / Ti2/iQ +QMpQHmMiBQM H A
U:LLbRé¢%kk) br2HH b TH2i?Q° Q7 Qi?2  bi'm+im ' 2b- 2X;X bBKTHB
(k-d8kkB- +2HH +QKRIVHKX)2bKR b 2R P QKQ;2M2Q mRIKKQ-Z2 D “(

H iiBHZB-(M/ K MB7 @Hibkg|jRX AMjjj- 7 K2rQ'F 7Q° H;2# B+

M2m® H M2irQ Fb ?2 b #22M T QTQb2/ 2tTHQBiIiBM; +QKKmi iBp2 F
MQM2 Q7 i?2b2 bim/B2b +QMbB/2° +QMpQHMIBQM H }HiIi2'BM; Q7 p2
h?2°27Q°2-BM i?Bb +? Ti2 r2 7Q+mb QM i M;2Mi #mM/H2b- K MB7Q]
i?22i0i M;2MibT +2b Q7 /QK BM K MB7QH/X h M;2Mi #mM/H2b "2
p2+iQ  #mM/H2b r?B+? "2 bT2+B HBx iBQM Q7 b?2 p2b- HHi?'220Q



eXR AMi"Q/m+iBQM ee

H2p2HDb Q7 :2M2° HBiv- K i?2K iB+ HHv +? ~ +i2 'Bx2 #Qi? URV r?2\
‘HQ# HHv M/ UKV iQTQHQ;B+ H Q#bi ' m+iBQMb i kX P@®7- b K2MiBC
T 2b2Mi 7Q+mb Bb QM i M;2Mi #mM/H2b b i?2v "2 iQQH 7Q /2b+'B
p2+iQ " }2H/b- m#B[mBiQmb /i bi'm+im 2b + BiB+ HBM i bFb bm+7~
M/ ~Q+FBM; KQ/2HBM;- b r2HH bikBH HBKIIQ DHBZBAH2((
JQ'2Qp2'-iQK F2i?2T'QTQb2/ T°Q+2/m 2b BKTH2K2Mi #H2-r2 7
M/ H2p2" ;2 i?2 HBMF #2ir22M i M;2Mi #mM/H2b M/ Q i?Q;QM H
U HbQ + HH2/ /Bb+'2i2 p2+iQ " #mM/H2bVX JQbi Q7 i?2 T 2pBQmb r¢
bB;M Hb-2X;X QM2 Q  KQ'2 b+ H " p Hm2b ii +?22/iQ 2 +? TQBMi Q7
T2+2Mi [2p2HQRRR MRIB-kj9 b?2Qr2/i? iT ' Q+2bbBM; p2+iQ /i /2}M2]/
QM i M;2Mi #mM/H2b Q7 K MB7QH/b Q" /Bb+ 2i2 p2+iQ  #mM/H2b +
#2M2}ibX h?2 rQeFBBWI (Q/m+2/ K2i?Q/ 7Q +QKTmiBM; T > HH2H i’
Q7 p2+iQ @p Hm2/ /i QM +m ' p2/ K MB7QH/ #v 2ti2M/BM; p2+i
Qp2° Mv 2;BQM iQ i?2 "2bi Q7 i?2 K MB7QH/ pB ;2Q%2bB+ +m p2b
T2b2Mi2/ M H;Q Bi?KiQ '2+QMbi'm+ii?2K ;M2iQT mb2bm'7 +2b 7°
Q#b2 p iIBQMbX h?2 KQbi BKTQ i Mic¢igIPb AR TmhB +&jd- - BM (

i?72 mi?Q b BMi Q/m+2/ M H;Q Bi?KB+ ;2M2" HBx iBQM Q7 MQM@
"2/m+iBQM K2i?Q/b # b2/ QM i?2 *QMM2+iBQM G TH +B M QT2 iQ
#Qi? K MB7QH/b M/ i?2B i M;2Mi #mM/H2b + M #2 TT QtBK i2/rBi?
b?2 p2b +QMbi™ m+i2/ 7°QK b KTH2/ TQBMib Q7 i?RjBE MB7QH/bX
7mi?2° ;2M2° HBx2/ iR2)'#bMRRIBQM(BM; 7 K2rQ'F7Q° TT QtBK iB
*QMM2+iBQM G TH +B Mb Qp2° K MB7QH/b pB i?2B° T'BM+BT H ;
#v T'QpBM; i?2 bT2+i" H +QMp2 ;2M+2 Q7 i?2 TT QtBK iBM; b?2
i?Bb +? Ti2 - r2 }'bi QMO HMIBQM QT2 iBQM Qp2Q7?2 i M;:2Mi #
_B2K MM K MB7QH/b pB i?2 *QMM2+iBQM G TH +B M QT2  iQ'X Pm"
7°QK i?2 p2+iQ  /BzmbBQM 2[m iBQM Qp2' K MB7QH/b- M/ ;2M2" H
K MB7 QKb (- T?MbkkY- b r2HH b bi M/ "/iBK2 +QMpQHmMiBQMbX G2
i?Bb QT2 iBOQM- rhBWZRithm®/H2 *QMp Q H mQ BrQ ® +12 1B H M2; oM i
#MmMM/H2 bBg2 HB  PRHLOAMIM2T?22[m2M+v 2T 2QZMiMBXW
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