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uap 'JtI~Jao JatIJsJod Japaf ~Jn~1 ua.'J~lpunJO uatIJs!utIJa~ua.'J uaua1J!J.'Jaq lapu~M. ua~a~s

m! Jasa!p ~!a:>{J~q.'JnFaA run s!u~uua)l a!p autIO 'ua1J~tIJs ua.'Junz~aSSn~JOA anau ~tIJ~N

Jaqn a!p 'ua.'JunJanaN apuatIJaJqutI~q .'J!g~mla.'JaJ uatIa~s~ua JatI~a 'odma.L ua~U~S~J

mau!a ~!m ~!azJap sa~n.'JqJ3 sap uo!~~lnd!u~w Jap a!.'J°loutIJaL a.'Junf a!p ~StIJ~M mapnz

'uapJnM ~lassnltIJs~ua run ~Ja!zy!~uap! auao uapuatIJaJds~ua a!p JOAnZ uuaM 'UapJaM

~tIJsJoFa uu~p ~SJa mnJapa!M uauug:>{ uauo!~:>{u1ld 'uapJaM ~a~!ala.'JJatI UO!~~u!qmo)l U!

auao JaJaJtIam Japo suao sau!a uauo!~:>{u1ld Jaulazu!a .'Junmm!~saa Jap tIJ~u ~SJa uu'B:>{

(1JO~s:>{J!M. JatIJs!~naz~mJ~tId u!a ~M~a) .'JunpuaMuy atIJs!utIJa~ua.'J a~aJ:>{uo:>{ au!3

'uJa~n~pa

nz zJn:>{ 'uauug:>{ nz ua.'J!~tIJ!s:>{JnJaq puatIJ!aJu!tI asf..l~uy ual~mJoJ Jap U! a!s mn '~S!

.'Jun~napaa aJtII 'JatIJsJod JatIJ!lz~~snz ~~~!J~~uamaldmo)l a!p run 3+d UOA Ja~:>{~J~tIO

ana!~uanbas Jaa :an°'H al~J~uaz au!a ~laMnapow Jap U! uala!ds s!x~Jds.'JuntIJsJod uatIJs!u

-tIJa~ua.'J Jap al~m:>{Jaw apuap!atIJs~ua !aMZ 'zuanbaS-3+d uatIJs!utIJa~ua.'J Jau!a uaJn~s

uaulazu!a a!p JnJ z~ntIJs~ua~~d UOA ~:>{a1Jas~JtI~J1tI°M. ua~a~J~MJa uap ~q!aJtIJsaq run Jn~

000'(; U!:>{s~w run uassaa UOA napow uatIJ~Ju!a mau!a Jn~ ~n~q asf..l~uy apua.'JloJ a!a

sassazo.Ids.'aunq3S.I°d gap .'aun.Ia!s!.Ia~){"R.I"RqO I.E

~un1q3-e.I1aH aq3S!1a.Ioaq~ E

'(OE 's '['(;0030] 'I.'JA) ~tIJ!S U! ~tIJ!U ~!azJap PU!S :>{JaMla.'Ja'H

satIJ!I~!atIu!a u!a run ua.'Junlpu~tIJaA Jap gnltIJsqy U!3 'ua.'JunpuYJ3 atIJs!utIJa~o!q aJ

-apu~ run auao Jn~ ua~ua~~d UOA aq~.'JJaA Jap !aq a!u!'} uatIJ!I~!atIu!a Jau!a tIJ~u JatI~p

uatIJns uapJgtIaq~ua~'Hd ual~uo!~~U Jap Ja~aJ~JaA 'uauo!.'Ja'H !aJp uap uatIJS!MZ apa!tIJs

-Ja~ufl JOA a!M tIJ~u uaJa!~s!xa tIJouuaa l'ua.'Junlpu~tIJaA Jasa!p uamtI~'H m! ua.'J~Jd ua~s
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'tqatstua 1 qJ~U 1dllilli! qJ!It!dZ

1 + 1 ~p 'Udp1dM. t1d!td1d1dtU! zudnbdS-3+d 1dU!d qI~q1dUU! t){Undt!dZ sI~ OSUdqd UU~){

1 'U~ UdUO!t~AOuuI 1dqJ!d1~IoJ1d Iq~zuy d!P ~!t!dzqJ!dI~ dlq~!l~Alq~Z d!P tq!~ 'dpmM. UdS

-soIqJSd~q~ qJ!d1~IoJ1d 1 UUdM. 'uu'e){ Udp1dM. t1q11Jd~qJmp uu~p mu 1 + 1 tt!lqJS 1dp ~O

'dtt!lqJSSUO!t~AOuuI udUldZU!d a!p 111J dlq~!l~Alq~Z sI~ udpud~IoJ lli! run 1d!q t1d!~unJ 1

0=7 1=7
(1) , ((:J(1 + 1) - a1)(d - 1)7d) =:{ = ((:J(1 + 1) - a1)(d - 1)p) =:{ + (d - 1):J- = f)

""W7 ""W7

:UdIIdtS1~p t~IoJ d!M. qJ!S tg~I 'tq!~ld d!U!'I-3+d

1dSd!P ~unztdSllin 1dp sn~ qJ!S 1dp 'f) udztnN dqJ!ItJ~qJSt1!M.S){IOA dtdt1~M.1d 1dO 'udII~J

-d~U~ :J1 UOA dq9H U! PU!S UdtSO)l 'Udp1dM. t1d!S!I~d1 a(1 - 1) UOA ~U~Jllin lli! d~~lt13

UdtUUO){ U!q~p S!H 'tIIdtSU!d ~IOJ13 U!d){ 3+d U! 1 dJntS 1dp Jn~ qJ!S UUdM. 'tdPUddq P1!M.

zudnbdS d!O 'UU~){ Udp1dM. t1d!S!I~d1 a - qJ!d1~IoJ1d tS! t!dq1Y d!P 'tZtdSd~sn~loA - lOAdq

'u~ :J tsqJ~unz t!lli~P tII~J dJntS 1dpd[ Jny 'uu'e){ Udp1dM. Ud1d!S!I~d1 dJntS 1dU!a t!dq1~

-s~unqJS1od 1dp gnlqJsqy llidqJ!d1~IoJ1d qJ~U 1ap 'l~p udztnN(-OttlllH) udqJ!ItJ~qJSt1!M.

-S){IOA UdP tIIdtS a ':J Ud~~ltdq 'udII~Ju~ dJntS 1dU!d ~ulllq11JqJmo 1dp !dq d!P 'UdtSO)l

d!O 'dpmM. udssolqJSd~q~ qJ!d1~IOJ1d d~!ldq1OA d!P UUdM. 'Udp1dM. UdUUO~dq uu~p tS1d

uu'e){ zudnbdS-3+d UdtdtqJ~ltdq 1dp qI~q1dUU! dJntss~unI){J!M.tU3 dndU dU!3 'd!u!Is~unI

-){J!M.tU3 udqJS!uqJatud~ 1dU!d qI~q1dUU! uo!t~nt!s d!P tdUqJ!dZUUd){ 1 ~unpI!qqy

'ldp!M. dJntS-3 + d 1dU!d Jn~ ~IOJ13 111J d t!d){qJ!IU!dqJS1q~M 1dp U! udpud~IOd lli!

qJ!S Uld~d!ds Udt~t!l~tUdllidldlliO)l dSd!O 'sllidlqO1d SdU!d ~unsg'I d!P 111J t!d){qJ!IU!dqJS

-lq~M.tlli~SdD d!P S'.t(}aol1~dS'-UO~lVW.tOJU~ dtUU~Ud~OS qJmp ~!t!dzqJ!dI~ S~U!P1dII~ tqgq1d

'UdtSO)l dqJ!Izt~snzqJn~ l~M.Z d!S tqJ~SlllldA 1d!H 't1q11J UdJmOssd'H UOA ~unpuaM.qJs1dA

1dU!d nz ~unqJs1oJldddoO 1dp qJ~U 'q~ dlliq~UUY udqJ!Iq11 d!loaqttudt~d 1dp U! 1dU!d

UOA qJ!Itndp dSAI~uy dpud~IoJ d!P qJ!S tZUd1~ dlliq~UUY 1dSd!P t!W 'uazu~~ld llidlqO1d

dqlds s~p run U!d 111J 1dqJS1Od 1dqJ!Ipd!qJS1dtUn azt~su~s~unsg'I dUdPd!qJS1dA qJ!S g~p

'~u~qudllilli~snz llidSd!P U! tdtndpdq 1dqJS1Od 1dqJ!Izt~snz 1'!?7~.tV1U(}W(}ldwo)f 't1d!S!I~!Z

-dds qJ!d1dqs~unpudM.uy udqJsy!zads UdU!d Jn~ tS!dlli S~U!P1dII~ tS! 'tZt!Sdq udD U!d Jn~

tUdt~d U!d s~p 'lli~dt1dqJS1Od 1dpO udlliqdu1dtUn U!3 'Udp1dM. t){J!Iq1dq11 tqJ!U qJOU

udt1ddx3 UOA qJn~ t!dZ1dP d!P 'Udt!d){qJ!I~9llis~unpudM.uy UOA Iq~Z dgO1~ dU!d UdUjJg1d

SnlliS!U~~lO uduldzu!a SaU!d lliOUdD dttdldllio){ s~p tqJd1 tS1d run uaD sdUldZU!d U!3

'uaqJSlldqdq d!~OIouqJdL d!P run UdUUd){ tt!lqJS UdA!t~AOUU! UdtZtdI UdP

gnlli 13 'U!dS ){!uqJdL 1dp pU~tS UdtSnau llidP Jn~ ~!PU~tS 1dqJS1Od U!d gnlli 'UdUUg){ nz
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'Ia~a'H a!p ~!az laZln){ l[;)'RU S~!alaq ua~Ualln){Uo)l ual[;)s!pu~Isn'R

UOA ua~UnI){;)!M~Uala~!aM run UO!~'R~!lliI aI'RUO!~'RUla~U! PU!S ll[alliIa!A 'uaplaM ~la!s!I'Ral

sapu'R'I sau!a qI'Rl[laUU! a~~!ll[;)SS~unJassaqlaA aIa!A ll[as lapo au'R gur 'Pl!M UallilliO){

nz'Rp llin'R){ sa g'Rp 'al['Ru a + d lal[;)S!ul[;)a~ua~ ~~~!I'RUO!~'RUla~uI a!p ~~aI SUa~~!la '~un~

-napag uu ~la!{laA a+d run lal[;)!Iu!al[;)Sll[uMun uaplaM ua~unJassaqlaA 'l[ 'P 'la~j!ala~

-sn'R la~IV lliapuallil[aunz ~!lli ua!~OIoul[;)aJ, uaplaM SUa~!aMZ 'uass'RI uaplaM ~!Ss~Ylaq~

a!~OIoul[;)aJ, auapuUl[lOA au!a a!p 'uaUO!~'R){!IddV-laU!)I run ua!~OIOul[;)aJ, -do~s-){;)'Rq a~

-UU'Rua~os ~!g~lliIa~al ual[a~s~ua sua~Sla 'apu~lf) alall[alli ual[a~saq ~Un){U~ll[;)Sag asa!p

l~d 'ual[asa~u'R ~){U~ll[;)Saq SI'R ~l[;)!SU!H lal[;)S!ul[;)a~ U! lapo lal[;)!I~!az U! lapaM~ua u!a

-lal[uloA UOA ~!lli'Rp Pl!M gazolds~unl[;)SlOd laG 'U'R zuanbas ua~a~l[;)'Rl~aq lap qI'Rl[laUU!

uajn~ssuo!~'RAOUUI ual[;)!I~9lli ~lli'RSa~SU! lap Il['RZ a!p ~q!~ X1Jw+ 'l[;)S!~S!I'RalUn S~U!plauU

~U!al[;)Sla '~z~aS~lOj l[;)!Ipuaun ~~!ll[;)S~lOd lapUan'RqJn'R lapUUU!ajn'R l[;)!S g'Rp 'l'Rq~!al~S

-aqun ual[;)!alaq a!~OIOul[;)aJ, uaIa!A U! a + d UOA la~){Ul'Rl[O aua!zuanbas lap ~S! l'RM Z

:JE - Cll ...

:Jl - Cl

:J-

I

){!ul[;)a~uaf) lap U! zuanbas-a+d a~la!s!I!~S :1 ~unpI!qqv



L

"[L6~JV] 1eq 'g 'Z q:>1s ~epuy ueJn~S-':3:+d ueulezu1e Jep ~unJe~n~P3 e~Je1111'e~ep eu13 ~

'[86aaZ] a!M.os 01 "S '[10~dS] ~E'l1 "S '[1mnH] "a "Z l~A) ':j.S! ua,yal':j.nzu~ qJ!IqJ~s':j.~':j.

uaqJ!alaqa!~OIouqJaL ua':j.s~!uaM. uap u! pun ':j.IIa':j.sl~p II~JI~!zads uau!a awq~uuy asa!p

g~p 'ua~aIaq ){!uqJa':j.uaD lap u! S!X~ld a!p qJn~ sI~ m':j.~la':j.!Isuo!':j.~AouuI a!p IqOM.°S

"Ua':j.ualln){UO)[ wau!a laq1}Ua~a~

I!a':j.loA !aIlaU!a){ laq1} sa':j.ua':j.~d sau!a z':j.nqJS uap auqo ':j.!w~P ':j.~1}JlaA lapuTj13 U!3 "uap

-uaM.nzu~ sa ":j.S! a~~'I lap U! pun ':j.lq~Jla ':j.){U~lqJSa~U!aun pun ':j.10JOS aJn':j.S laSa!p uass!M

s~p laqJS10~ aA!':j.){~ zuanbaS-3 + ~ ua':j.a':j.qJ~l':j.aq lap qJ!alaa W! lapaf 'apmM. uassoIqJS

-a~q~ qJ!al~IoJla aJn':j.ss~unI){J!M.':j.u3 au!a PI~qos 'g~p 'u~ a!s uawqau lqawIa!A "':j.qJ!U

az':j.~suy ua':j.uq~M.la a!p ua~!':j.qJ!S){J1}laq ~un':j.I~qw!aqaD mz ':j.!a){qJ!I~9W a!a "':j.S! qJ!I~gw

lapuTj13 ualap qJmp :I aJn':j.S laU!a a!~OIouqJaL a!p laq1} suass!M sap ~un':j.I~qw!aqaD

uuaM. 'sn~ ':j.qJ!U s~u!plaII~ ':j.){a,y3 uasa!p ':j.ga!IqJs ua':j.ua':j.~d UOA ':j.!aquasaM.qy a!a

"(OE 's '['lOO30] "I~A) Pl!M. uaqa!lqJSa~nz

':j.){a,yaap'eJIJOIa la~!':j.l~lap u!a uauap 'laq~quI lalq! ua':j.qJals~un~1}JlaA ua':j.la!uTjap ':j.!aM.

lqas ':j.!W a':j.ua':j.~d aI~al ){!uqJa':j.uaD lap qJ!alaa W! Uala!':j.S!Xa qJ!IqJ~s':j.~L "qJ!I':j.qJ!sua,yo

ua':j.ua':j.~d UOA ':j.){a,yaap'eJIJOIa laA!':j.~~au laSa!p ':j.S! 's':j.nd':j.nos~unqJS10~ uaqJ!I':j.J~qJS':j.l!M.

-':j.w~sa~ sap ':j.~':j.!':j.u~n'b pun ':j.~':j.!I~n'b Jn~ ~nzaa U! l~':j.uawaIdwo){ laqJS10~ aqJ!Iz':j.~snz

Ua){l!M. pun IIa!':j.uanbas 3+~ PU!S "':j.lapU!qaq lapuTj13 ualq! sI~ alapu~ qJmp ua~unI

-){J!M.':j.uala':j.!aM 11}J aapI ua':j.z':j.1}qJsa~ lap ~unpuaM.laA a!p ':j.ua':j.~d u!a g~p ":j.S! 11}J~p

pulllD aqJ!I':j.uasaM. laG "([oowa] ~M.':j.a "I~A) ':j.~nazla ':j.){a,yas':j.lq~JIqOM uaA!':j.!sod uau

-!a){ uazuanbaS-3 + ~ U! z':j.nqJs':j.ua':j.~d g~p 'ua~!az a!loaq':j.':j.ua':j.~d lap U! az':j.~suy ala~u1} r

wa':J.SÄS-3+~ W! ua!~a':J.-e.I':J.S (;.f:

~"01 = X!)w:llaq~p ':j.I!~ uapua~IOJ wI "ua':j.J~qJsua~!3 ua':j.lapI!qJsa~ S~u~~u!a uap ':j.!W

uazuanbaS-3 + ~ wn PIaJa!~oIouqJaL wasa!p U! qJn~ qJ!S sa ':j.Iapu~q Z':j.Ol':j. o':j.sap s':j.qJ!N

":j.zual~aq ~!':j.napu!a PIaJa!~oIouqJaL ua':j.a':j.qJ~l':j.aq wap U! ':j.S! uaJn':j.S laSa!p Iq~zuy a!a

'uauug){ UaplaM. ':j.la!s!I~al a~~1':j.13 gnIqJsqy ualap qJ~U pun ':j.S! l~qla!':j.ua':j.~d s!uqa~13

ualap ":j.~!':j.qJ!S){J1}laq uaJn':j.ss~unI){J!M.':j.u3 a!p mu s~u!plaII~ UaplaM. ~unIIa':j.s.l~a uaI~w

-lOJ lap uI "ua':j.':j.!lqJsIazu!3 pun uaJn':j.S UOA Iq~zIa!A au!a - sa':j.uaw'eJI!paw sau!a ~un':j.

-){l~WlaA mz S!q suaD sau!a ual1}dsJny mOA - ':j.g~Jwn uauo!':j.~wlOJUI laqJS!':j.aua~ a~~I

-pulllD lap Jn~ sa':j.uaw'eJI!paw sau!a ~unIIa':j.slaH mz gazolds~unI){J!M.':j.u3 a':j.w~sa~ laG
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l;}~!U;}M "1:Yd[fddpv:Y:J°lEI U;}A!+~~;}U U;}U!;} +!UI~P ;}+U;}+~d u;}l(:J~sml;}A u;}zu;}nb;}s-~ + ~

UOA ql~l(l;}UUI "Jl~p u;}z+nu +l(:J!U '+I~l( 1 ++!ll(:JS lnJ V 1;}l(:JS10~ s~p 'S;}+U;}+~d u;}A!snl){x;}

S;}P U;}~;}M U;}SS!MU;}~~lpuruf) ;}~!PU;}M+OU lnJ~p s~p l;} UU;}M 'U;}ll(nJl(:Jmp +l(:J!U 1 + 1

++!ll(:JSSUO!+~AouuI Pl!M ff 1;}l(:JS10~ "U;}){l!M PU1;}PU!UISUO!+~AOUU! ;}+!;}S U;}U!;} l;}P Jn~ U;}+

-l(:J;}lS~un~nJl;}A U;}PU;}l(:J!;}l+!;}M +!UI ;}+U;}+~d g~p 'u;}+I~l(nz+s;}J +S! PU;}SS~JU;}UIUI~Snz

"S;}S;}!P +Jl~l(:JS+U;} run U;}~;}~+U;} l(:J!I~loJ d~zu~.J,ddnl'lf:J.s'

-.s'n V d'lf:J~1.J,~1vU U;}+U;}+S!X;} ;}!~010ul(:J;}+0!8 U;}Ul;}POUI l;}P U! UI;}P +){l!M ;}!~;}+~l+S l;}S;}!P

1l(~M ;}!G "U;}ll(nJ SMOl( MOU)! u;}u;}n+){~ uo!sn!J!G U;}l;}SS;}q l;}U!;} nz ;}!S ~P 'U;}Jl~l(:JS+U;}

UI;}lqOld S;}S;}!P U;}uuQ){ Ud.J,d~1ud1vcf ;}!~;}+~l+S l;}P +~+!A!+){~l++V ;}l(ol( ;}U!;} "MZq u;}~unp

-1;}UIu~+U;}+~d ;}l(:J!;}lll(~Z ';}!~010ul(:J;}+0!8 u;}l~ln){;}loUI U;}Ul;}POUI l;}P U! +l(:J!U +1!~ l;}AO

-U!dS l;}U;}UIUIO){UOA ~unu;}+sloA ;}S;}!G "Pl!M +z+nu;}~ U;}l;}PU~ UOA S;} g~p 'Ul;}PU!l(l;}A

nz +S! l(:J!I~QUIun 1;}!J~l(:JS1~ UI;}U!;}S S;} ql~l(S;}M '+;}+l(:J~l+;}q +nf) S;)l(:J!I+U;}!JQ sl~ U;}SS!M

Pl!M U;}UO!+!P~-\L "+Ul(OM;}UU! 1~d:Y.J,vqdd~1'lf:J.s'.s'n V d'lf:J~1.J,~1vU ;}U!;} ;}!~010ul(:J;}+0!8 U;}Ul;}P

-OUI l;}P U! U;}SS!M UI;}n;}U g~p 'os +1~l(l;}Al(:J~S U;}+l;}Pl!l(:JS;}~ U;}P +q!;}ll(:JS;}q [10~dS]

"+l(:J!U +l;}!+S!X;} ';}A!+~Ul;}+IV ;}+l;}!l;}J~ld l(:J!11;}l(:J!S

UIl(! UOA ;}!P 'z1n'lf:J.s'1ud1Vcf 1~w 6unnV'lfW~d'lfdD "U;}Il(~M 6un.J,vqud[fo 1~w z1n'lf:J.s'1ud1vcf

run z1n'lf:J.s'1ud1Vcf dU'lfO 6unnV'lfW~d'lfdD U;}!~;}+~l+S !;}MZ U;}P U;}l(:JS!MZ mu +!UI~P UU~){

1;}PUY1~ U!~ "Pl!M U;}+I~l(;}~UI!;}l(;}~ s+l(:J!U run U;}Pl;}M +l(:J!I+U;}!JQ1;}A ;}!S g~p '+S! U;}+

-U;}+~d UOA 1!;}+lOA l;}PU;}P!;}l(:Js+U;} +l(:J!S l;}l(:J!I+J~l(:JS+l!M+UI~S;}~ sn~ U!~ "+UIUIO){ SMOl(

MOU)! S;}P ~uru~qU;}!JO mz ~yn~ls~u~Mz z+nl(:Js+u;}+~d UOA ;}UIl(~ul(:Jrudsu~uI l;}P +!UI

S;} g~p 'U~l~P +~;}!1 s~G "Pl!M +;}Pl;}UI;}~U~ +U;}+~d U!;}){ UU;}M '+S! l~qz+;}sl(:Jmp uu~P mu

~un+l~l(UI!;}l(;}f) g~p ';}l(:J~s+~L ;}!P +S! UO!+~+U;}UIn~lV ;}l;}+!;}M ;}!P lnJ PU;}P!;}l(:Js+u~

"U;}Pl;}M l;}A!+){~l++~ ~un+l~l(UI!;}l(;}f) +9~1 Ul;}PUOS '~unl(:Jslo~ ;}pu;}n~qJn~

~yn~ls~u~Mz +l(:J!U +!UI~P +1;}P1QJ z+nl(:Js+u;}+~d l;}~!U;}M ";}+U;}+~d l(:Jmp ;}!M +){;}!J;};}P

-'e}{:J°18 U;}l(:J!lul(~ UI;}U!;} nz l(:Jmp~p S;} +UIUIO){ '~un+l~l(UI!;}l(;}f) lnJ 1;}PUY1~ l;}S;}!P l(:J!S

+;}P!;}l(:Js+u~ 'ql;}M;}q++;}M UI! ;}!~;}+~l+S U;}A!+){~l++~ l;}U!;} nz ul(! lnJ Pl!M ~un+l~l(UI!;}l(

-;}f) run 1!;}+loAs~unl){:J!M+u~ U;}U!;} zu;}nb;}s-~ + ~ U;}+;}+l(:J~l+;}q l;}P ;}Jn+s U;}+sl(:J~u l;}P
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