
Od uhjuhvvlrqh phgldqd
Sdror UdgdhoolGlsduwlphqwr gl Phwrgl Txdqwlwdwlyl shu o*HfrqrpldXqlyhuvlwã ghjol Vwxgl gl Plodqr0Elfrffd



LqglfhSuhphvvd 54 Lqwurgx}lrqh 5
5 Ulfkldpl gl surjudppd}lrqh olqhduh 7514 Euhyl frqvlghud}lrql jhrphwulfkh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :515 Vrox}lrqh gl edvh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;516 Lo phwrgr gho vlpsohvvr 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43517 Od gxdolwã 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4;6 Od uhjuhvvlrqh phgldqd 53614 Od uhwwd 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5361414 Lo fdvr lq fxl vl �vvd xq sxqwr shu lo txdoh ghyh sdvvduh od uhwwd 1 1 1 5461415 Lo fdvr lq fxl qrq vl lpsrqjrqr uhvwul}lrql dood uhwwd 1 1 1 1 1 1 1 1 1 1 59

615 O*lshusldqr gl uhjuhvvlrqh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6461514 Od udssuhvhqwd}lrqh ghl uhvlgxl frph gl�huhq}d gl gxh txdqwlwã qrqqhjdwlyh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6461515 Od ghwhuplqd}lrqh ghl frh!flhqwl ghoo*lshusldqr gl uhjuhvvlrqh frph
sureohpd gl surjudppd}lrqh olqhduh 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 66Ulihulphqwl Eleolrjud�fl 6<
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SuhphvvdTxhvwr odyrur ì ulyrowr d vwxghqwl xqlyhuvlwdul fkh deeldqr slhqd sdgurqdq}d ghjol dujrphqwlwudwwdwl lq xq fruvr edvh gl vwdwlvwlfd h/ rowuh d frqrvfhuh od uhjuhvvlrqh pxowlsod/ deeldqr ohqr}lrql gl edvh ghoo*dojheud olqhduh1Vl prvwuhuã frph/ qhoor vwxglr ghood uhjuhvvlrqh/ vld srvvleloh xwlol}}duh xq fulwhulr gl dffrvwd0phqwr dowhuqdwlyr do phwrgr ghl plqlpl txdgudwl> lq sduwlfroduh vl dgrwwhuã/ frph fulwhulr gldffrvwdphqwr/ od plqlpl}}d}lrqh ghood vrppd ghl ydorul dvvroxwl ghl uhvlgxl1 Wdoh phwrgror0jld/ vhssxu lqwurgrwwd qhjol dqql *83/ ë vwdwd vlfxudphqwh phqr dssurirqglwd hg hvsorudwd gldowuh/ shu od qrwd gl!frowã gl gryhu rshuduh frl ydorul dvvroxwl> gl frqyhuvr/ od plqlpl}}d}lrqhghood vrppd ghl txdgudwl ghl uhvlgxl ulvxowd gl slü idfloh wudwwd}lrqh pdwhpdwlfd h sruwd dqrwhyrol dssolfd}lrql h ydqwdjjl qhoo*dpelwr ghoo*lqihuhq}d vwdwlvwlfd1Yhuvr od �qh ghjol dqql *:3/ frq o*duwlfror gl Nrhqnhu h Edvvhw ^8`/ od phwrgrorjld fkh yhuuãgl vhjxlwr looxvwudwd ë vwdwd jhqhudol}}dwd dood uhjuhvvlrqh ghl txdqwlol1
4 Lqwurgx}lrqh
Vl vxssrqjd gl glvsruuh gl ? rvvhuyd}lrql gl R n � yduldelol= t (f�c � � � c f� c � � � c fR1 Wdolrvvhuyd}lrql srvvrqr hvvhuh frvï udssuhvhqwdwh=) ' d+� � � � +� � � � +?o�(

fE?fR� '
5999997

%�� � � � %�� � � � %R�111 1 1 1 111 1 1 1 111%�� � � � %�� � � � %R�111 1 1 1 111 1 1 1 111%�? � � � %�? � � � %R?

6:::::8 �
Vl vxssrqjd lqrowuh fkh vxvvlvwd xqd uhod}lrqh gl glshqghq}d gl t gdooh R yduldelol f�E� ' �c � � � c R�> o*relhwwlyr ghood uhjuhvvlrqh ë gl lqglylgxduh xq prghoor fkh vld lq judgrgl ghvfulyhuh �do phjolr� od yduldeloh glshqghqwh t lq ixq}lrqh ghooh yduldelol hvsolfdwlyhf�c � � � c f� c � � � c fR G et ' sEf�c � � � c f� c � � � c fR�� +414,Lo prghoor +414, vduã wdqwr slü dgdwwr d udssuhvhqwduh od uhod}lrqh fkh ohjd t dooh R yduldelolhvsolfdwlyh/ txdqwr slü l ydorul iruqlwl gdoor vwhvvr lq fruulvsrqghq}d gl xqd rvvhuyd}lrqh=e+� ' sE%��c � � � c %��c � � � c %R��
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ulvxowhudqqr survvlpl dl ydorul rvvhuydwl +�� Lq dowuh sduroh/ vl yxroh fkh jol vfduwlo� ' +� � e+� � ' �c � � � c ? +415,vldqr lo slü srvvleloh survvlpl d }hur1Od vfhowd gho prghoor +414, gd xwlol}}duh qrq ë ryyldphqwh xqlyrfd> qho suhvhqwh odyrur vlfrqvlghudqr prghool olqhdul qhl sdudphwul=
e+� ' S�%�� n S2%2� n � � �n S�%�� n � � �n SR%R� ' R[

�'� S�%��� +416,
Vl rvvhuyl fkh ë vhpsuh srvvleloh suhyhghuh o*lqwhufhwwd shu lo prghoor +416, djjlxqjhqgr xqdyduldeloh hvsolfdwlyd �wwl}ld gl ydoruh frvwdqwh h sdul d 41O*relhwwlyr vduã txlqgl gl ghwhuplqduh l ydorul ghjol ljqrwl sdudphwul S�c � � � c S� c � � � c SR fkhfrqvhqwdqr gl plqlpl}}duh/ vhfrqgr xq txdofkh fulwhulr/ jol vfduwl=

o� ' +� � e+� ' +� � R[
�'� S�%�� � ' �c � � � c ?� +417,

Lo fulwhulr gl plqlpl}}d}lrqh ghjol vfduwl slü qrwr h gl�xvr ë lo phwrgr ghl plqlpl txdgudwlvhfrqgr lo txdoh vl lqglylgxdqr l ydorul ghl sdudphwul S� E� ' �c � � � c R� fkh uhqgrqr plqlpdod vrppd gho txdgudwr ghjol vfduwl wud ydorul rvvhuydwl +� h ydorul iruqlwl gdo prghoor e+�> losureohpd ë txlqgl=
4�?S�c��� cS� c��� cSR

?[
�'� E+� � e+��2 � +418,

Hvhpslr 414 Shu gxh yduldelol t hg f vl vrqr rvvhuydwl l ydorul ulsruwdwl qhood vhjxhqwhwdehood= f 4 6 7 9 <t 6 7 8 43 45 �
Vl yxroh ghwhuplqduh o*htxd}lrqh ghood uhwwd gl t ulvshwwr dg f vhfrqgr lo phwrgr ghl plqlpltxdgudwl1 D txhvwr sursrvlwr vl rvvhuyl fkh od uhwwd ë xq fdvr sduwlfroduh gho prghoor +416,rwwhqxwd shu R ' 2 h srqhqgr %�� ' %� h %2� ' � shu � ' �c � � � c ?� Vl wudwwd txlqgl glghwhuplqduh/ xwlol}}dqgr lo fulwhulr gl dffrvwdphqwr ghl plqlpl txdgudwl/ l sdudphwul S� h S2ghood uhwwd= e+ ' S�%n S2�Qhood �jxud 4 vrqr udssuhvhqwdwl l sxqwl E%�( +�� h od uhwwd d plqlpl txdgudwl1
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Iljxud 4= Od uhwwd d plqlpl txdgudwl
Lq txhvwr odyrur vl suhvhqwhuã xq fulwhulr gl dffrvwdphqwr dowhuqdwlyr d txhoor ghl plqlpltxdgudwl> lq sduwlfroduh/ vl yhguã frph ghwhuplqduh l sdudphwul S�c � � � c S�c � � � c SR gho prghoor+416, fkh uhqgrqr plqlpd od vrppd ghl ydorul dvvroxwl ghjol vfduwl o�1 Lo sureohpd vduã txlqgl=

4�?S�c��� cS� c��� cSR
?[

�'� m+� � e+�m ' 4�?S�c��� cS� c��� cSR
?[

�'� mo�m � +419,
Qho fdvr lq fxl yl vld xqd vrod yduldeloh hvsolfdwlyd/ vl wudwwhuã gl ghwhuplqduh l sdudphwulghood uhwwd gl uhjuhvvlrqh= e+ ' S�%n S2 +41:,fkh uhqgrqr plqlpd od vrppd ghl ydorul dvvroxwl ghjol vfduwl o�1 Lo surfhglphqwr ulvroxwlyrfkh vl looxvwuhuã ë vwdwr sursrvwr gd Nduvw ^7` h ulvxowd deedvwdq}d vhpsolfh1Txdorud yl vldqr gxh r slü yduldelol hvsolfdwlyh/ od ulvrox}lrqh ulfklhgh o*xwlol}}r gl whfqlfkhgl surjudppd}lrqh olqhduh> shu wdoh prwlyr/ qho vhjxlwr yhuudqqr euhyhphqwh ulfkldpdwl lfrqfhwwl irqgdphqwdol ghood whruld ghood surjudppd}lrqh olqhduh1
5 Ulfkldpl gl surjudppd}lrqh olqhduh
Hvhpslr 514 Xq*d}lhqgd gl wudvsruwl glvsrqh gl xq dxwrfduur fkh ylhqh qrupdophqwh xwlol}0}dwr shu wudvsruwduh gxh wlsl gl surgrwwl/ S� h S2/ frqih}lrqdwl lq fdvvh gho shvr gl xq txlqwdoh
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fldvfxqd/ pd gl glphqvlrql glyhuvh> rjql fdvvd gl phufh S� rffxsd 6� fc D h rjql fdvvd glphufh S2 rffxsd 6� �c D� Shu fldvfxqd fdvvd gl surgrwwr wudvsruwdwd/ o*d}lhqgd uhdol}}d xqxwloh ulvshwwlydphqwh gl � e�oJ shu lo surgrwwr �� h gl ec D e�oJ shu lo surgrwwr �2�Vdshqgr fkh od fdsdflwã ghoo*dxwrfduur ë gl 6� Df/ phqwuh od vxd sruwdwd pdvvlpd ë gl ^ efghwhuplqduh od ulsduwl}lrqh gho fdulfr lq prgr fkh yhqjd pdvvlpl}}dwr o*xwloh1Lo sureohpd frqvlvwh qho ghwhuplqduh lo qxphur gl fdvvh %� gho surgrwwr �� h %2 gho surgrwwr�2 gd wudvsruwduh lq prgr gd pdvvlpl}}duh o*xwloh gho vhuyl}lr gl wudvsruwr whqhqgr frqwr shuõghood fdsdflwã h ghood sruwdwd ghoo*dxwrfduur1Vl lqglfkl frq  ' � %�%2
� lo yhwwruh ghooh yduldelol ghflvlrqdol1 Od ixq}lrqh gd pdvvlpl}}duh+ixq}lrqh relhwwlyr, ì o*xwloh frpsohvvlyr 5 ' � %� n ec D %2 ' UA / gryhU ' � S�S2 � ' � �ec D � ì lo yhwwruh ghl frh!flhqwl ghood ixq}lrqh relhwwlyr1Qhood ghwhuplqd}lrqh gl %�h %2 ë qhfhvvdulr ulvshwwduh l ylqfrol srvwl gdo sureohpd> lq sdu0wlfroduh lo yroxph rffxsdwr gdooh fdvvh wudvsruwdwh qrq ghyh hvvhuh vxshulruh dood fdsdflwãghoo*dxwrfduur E6� Df� phqwuh lo shvr frpsohvvlyr ghooh fdvvh wudvsruwdwh qrq sxõ hvvhuh vx0shulruh dood sruwdwd ghoo*dxwrfduur E^ ef�� L gxh ylqfrol srvvrqr hvvhuh hvsuhvvl phgldqwh ohvhjxhqwl glvxjxdjoldq}h= %� n %2 9 ef +fdsdflwã,fc D %� n �c D %2 9 Df +sruwdwd, �

Lqrowuh hvlvwh xq ylqfror gl qrq qhjdwlylwã vxooh yduldelol ghflvlrqdol=%�c %2 A f�
Lqglfdqgr frq � ' � � �fc D �c D � od pdwulfh ghl frh!flhqwl ghl ylqfrol h frq M ' � efDf � loyhwwruh ghl whuplql qrwl/ ë srvvleloh ulvfulyhuh l ylqfrol frph vhjxh=� � 9 M A f �
Lq gh�qlwlyd lo sureohpd gl surjudppd}lrqh olqhduh sxõ hvvhuh frvï irupdol}}dwr=;?= 4@  5 ' UA vrjjhwwr d � 9 M A fr/ htxlydohqwhphqwh= ;AA?AA=

4@  5 ' � %� n ec D %2v1d1 %� n %2 9 effc D %� n �c D %2 9 Df%�c %2 A f
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O*hvhpslr 514 ë xq fodvvlfr sureohpd gl surjudppd}lrqh olqhduh1 Lq jhqhudoh vl kd xq sureoh0pd gl surjudppd}lrqh olqhduh txdqgr vl yrjolrqr ghwhuplqduh l ydorul ghoohyduldelol %�c � � � c %R wdol gd uhqghuh pdvvlpd +plqlpd, xqd ixq}lrqh relhwwlyr olqhduh/ gryhqgrvrgglviduh 6 ylqfrol olqhdul vxooh yduldelol vwhvvh> lq jhqhudoh vl kd txlqgl=4@  �rssxuh 4�? � 5 ' S�%� n S2%2 n � � �n SR%Rvrjjhwwd dl ylqfrol;AAA?AAA=
@��%�n @�2%2n � � � n@�R%R 9 EA� E'� K�@2�%�n @22%2n � � � n@2R%R 9 EA� E'� K2111 111 111 111 111@6�%�n @62%2n � � � n@6R%R 9 EA� E'� K6 � +514,

Xq sureohpd gl surjudppd}lrqh olqhduh ë ghwwr lq irupd vwdqgdug txdqgr ë gho wlsr=4@  5 ' S�%� n S2%2 n � � �n SR%R +515,vrjjhwwd dl ylqfrol;AAA?AAA=
@��%�n @�2%2n � � � n@�R%R 9 K�@2�%�n @22%2n � � � n@2R%R 9 K2111 111 111 111@6�%�n @62%2n � � � n@6R%R 9 K6 +516,

%� A fc � ' �c � � � c R� +517,Xq sureohpd gl surjudppd}lrqh olqhduh ë ghwwr lq irupd fdqrqlfd txdqgr ë gho wlsr=4@  5 ' S�%� n S2%2 n � � �n SR%R +518,vrjjhwwd dl ylqfrol;AAA?AAA=
@��%�n @�2%2n � � � n@�R%R ' K�@2�%�n @22%2n � � � n@2R%R ' K2111 111 111 111@6�%�n @62%2n � � � n@6R%R ' K6 � +519,

%� A fc � ' �c � � � c R� +51:,H* srvvleloh glprvwuduh fkh rjql sureohpd gl surjudppd}lrqh olqhduh/ dqfkh frq yduldelolqrq qhfhvvduldphqwh qrq qhjdwlyh/ sxõ hvvhuh ulvrowr ulfrqgxfhqgrvl dg xq sureohpd glsurjudppd}lrqh olqhduh lq irupd vwdqgdug r lq irupd fdqrqlfd1
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514 Euhyl frqvlghud}lrql jhrphwulfkhQhood surjudppd}lrqh olqhduh ulvxowd gl sduwlfroduh xwlolwã od udssuhvhqwd}lrqh jud�fd ghosureohpd vxo sldqr/ qho fdvr lq fxl yl vldqr vror gxh yduldelol ghflvlrqdol1 Lq sulpr oxrjrë qhfhvvdulr lqglylgxduh lo grplqlr ghood ixq}lrqh relhwwlyr frvï frph gh�qlwr gdl ylqfrolsrvwl gdo sureohpd1 Vl lqwurgxfh shuwdqwr lo frqfhwwr gl uhjlrqh dpplvvleloh1 Od uhjlrqhdpplvvleloh/ shu xq sureohpd gl surjudppd}lrqh olqhduh lq irupd vwdqgdug/ +515,/ +516, h+517,/ sxõ hvvhuh gh�qlwd frph=
- ' i 5 U-R G � 9 M( A fj � +51;,

Lq dowuh sduroh - ë o*lqvlhph ghl yhwwrul  5 U-R fkh vrgglvidqr l ylqfrol gho sureohpd1Vl ulsuhqgd o*hvhpslr 514 h vl udssuhvhqwl jud�fdphqwh od uhjlrqh dpplvvleloh +�jxud 5,1 Lylqfrol vrqr lqglfdwl ulvshwwlydphqwh frq L h LL h vrqr udssuhvhqwdwl gdooh olqhh frqwlqxh> oholqhh wudwwhjjldwh h sdudoohoh lqglfdqr oh uhwwh gl olyhoor ghood ixq}lrqh relhwwlyr shu glyhuvlydorul gl 5/ lq�qh od iuhffld lqglfd lo yhuvr gl dxphqwr ghood ixq}lrqh relhwwlyr1 Od uhjlrqhdpplvvleloh ë gdwd gdo sroljrqr frqyhvvr gh�qlwr gdl yhuwlfl D/E/F h G1 Vl rvvhuyd fkh/ wudw0wdqgrvl gl xq sureohpd gl pdvvlpr/ ë srvvleloh dxphqwduh lo ydoruh ghood ixq}lrqh relhwwlyr�qwdqwr fkh od vwhvvd kd dophqr xq sxqwr lq frpxqh frq od uhjlrqh dpplvvleloh1 Lo sxq0wr gl rwwlpr fruulvsrqgh do ydoruh pdvvlpr gl 5 shu lo txdoh od ixq}lrqh relhwwlyr ulvxowddyhuh dophqr xq sxqwr �lq frpxqh� frq od uhjlrqh dpplvvleloh> qhoo*hvhpslr wdoh sxqwr ëudssuhvhqwdwr gdo yhuwlfh F1Vl sxõ glprvwuduh fkh od uhjlrqh dpplvvleloh - ë xq vrwwrlqvlhph frqyhvvr gl U-R�Sduwlfroduh lpsruwdq}d ulyhvwrqr/ shu txdqwr vl yhguã lq vhjxlwr/ l sxqwl hvwuhpl gl -�
Gh�ql}lrqh 514 Sxqwr hvwuhprXq sxqwr h 5 - ë ghwwr sxqwr hvwuhpr gl - vh qrq sxõ hvvhuh hvsuhvvr frph frpelqd}lrqholqhduh frqyhvvd gl dowul gxh glvwlqwl sxqwl gl -�h 5 - ë txlqgl xq sxqwr hvwuhpr vh h vror vh ;  � h  2 5 -/ ;b G f 	 b 	 �c vl kdh ' b � n E�� b� 2 , h '  � '  2�
Ulsuhqghqgr o*hvhpslr 514 vl sxõ djhyrophqwh yhul�fduh fkh l sxqwl hvwuhpl vrqr l yhuwlfl D/E/ F h G1
O*lqglylgxd}lrqh jud�fd gho sxqwr gl rwwlpr ulvxowd ryyldphqwh phqr djhyroh qho fdvr glR ' � yduldelol ghflvlrqdol +vl dyuheeh xqd udssuhvhqwd}lrqh jud�fd lq U-�, h glyhqwd lpsudw0lfdeloh shu R : ��Shu xqd wudwwd}lrqh frpsohwd ghoo*dujrphqwr vl ulqyld dooh lqglfd}lrql eleolrjud�fkh ^5`/ ^9` h^:`1
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Iljxud 5= Od uhjlrqh dpplvvleloh
515 Vrox}lrqh gl edvhVl frqvlghul xq sureohpd gl surjudppd}lrqh olqhduh lq irupd fdqrqlfd +518,/ +519, h +51:,fkh/ ulvfulwwr lq irupd pdwulfldoh/ ë=4@  5 ' UA +51<,vrjjhwwd dl ylqfrol

� ' M +5143,
 A f +5144,Frq � pdwulfh gl ruglqh 6� R/ U 5 U-Rc  5 U-R h M 5 U-61 Lqglfdqgr frq ��c�2c � � � c�Roh R frorqqh ghood pdwulfh �/ ulvfulyldpr od +5143, frph=%��� n %2�2 n � � �n %R�R ' M� +5145,Lq uhod}lrqh dood pdwulfh � ghl frh!flhqwl ghl ylqfrol vl dvvxph fkh 6 9 R h fkh vld srvvlelohlqglylgxduh 6 frorqqh gl � olqhduphqwh lqglshqghqwl41 Vldqr ��c �2c � � � c �6 jol lqglfl ghooh

4Lq dowuh sduroh vl dvvxph fkh od pdwulfh D deeld udqjr p1 H* srvvleloh glprvwuduh fkh ë vhpsuh srvvlelohulfrqgxuvl dg xq sureohpd gl surjudppd}lrqh olqhduh lq irupd fdqrqlfd frq txhvwh sursulhwã sduwhqgr gdxq sureohpd lq irupd vwdqgdug1
;



frorqqh gl � vfhowh lq prgr fkh vldqr olqhduphqwh lqglshqghqwl1 H* srvvleloh �ulruglqduh� ohfrorqqh gl � lq prgr fkh oh sulph frorqqh vldqr oh 6 olqhduphqwh lqglshqghqwl> oh uhvwdqwlR�6 frorqqh vrqr rud oh xowlph qhood �pdwulfh � ulruglqdwd�1 Vl lqglfkl frq � od pdwulfhrwwhqxwd dffrvwdqgr oh 6 frorqqh olqhduphqwh lqglshqghqwl gl � G� ' d��� ��2 � � � ��6o( +5146,oh frorqqh gl � irupdqr xqd edvh shu U-6� Vl lqglfkl frq ( od pdwulfh rwwhqxwd dffrvwdqgroh uhvwdqwl R�6 frorqqh> srvvldpr ulvfulyhuh od pdwulfh � frph � ' d�111(o�Or vwhvvr �ulruglqdphqwr� h�hwwxdwr vxooh frorqqh ghood pdwulfh � ghyh hvvhuh rshudwr vxoyhwwruh ghooh yduldelol ghflvlrqdol  lq prgr fkh oh yduldelol fruulvsrqghqwl dooh frorqqh ghoodpdwulfh � vldqr oh sulph qho yhwwruh  c phqwuh oh uhvwdqwl/ txhooh dvvrfldwh dood pdwulfh (/vldqr oh xowlph1 Vl rwwlhqh txlqgl lo yhwwruh ghooh yduldelol ghflvlrqdol frph dffrvwdphqwr glgxh yhwwrul=
 ' d �111 (oAgryh  � ' d%�� %�2 � � � %�6oA ë ghwwr yhwwruh ghooh yduldelol gl edvh phqwuh  ( 5 U-R36 ë loyhwwruh frvwlwxlwr gdooh uhvwdqwl R�6 yduldelol qrq gl edvh1D txhvwr sxqwr srvvldpr ulvfulyhuh od +5143, frph=

� 'd�111(o�  � (
� ' � � n( ( ' M� +5147,

Ulfrugdqgr od phwrgrorjld gl ulvrox}lrqh ghl vlvwhpl gl htxd}lrql olqhdul/ rwwhqldpr od vrox}lrqhjhqhudoh gho vlvwhpd +5147, frph vhjxh=
 ' �  � (

� ' � �3�M��3�( ( (
� � +5148,

Qhood +5148, oh R�6 yduldelol ghflvlrqdol gho yhwwruh  ( vrqr yduldelol olehuh1Vh qhood vrox}lrqh jhqhudoh +5148, vl srqh  ( ' f vl rwwlhqh od vrox}lrqh sduwlfroduh ghwwdvrox}lrqh gl edvh=
 ' �  � (

� ' � �3�Mf � � +5149,
Vh od vrox}lrqh gl edvh +5149, ë d frpsrqhqwl qrq qhjdwlyh/ flrë vrgglvid lo ylqfror +5144, doorudë ghwwd vrox}lrqh dpplvvleloh5 gl edvh1 Lqrowuh od vrox}lrqh gl edvh +5149,/ hyhqwxdophqwhdpplvvleloh/ ë ghwwd qrq ghjhqhuh vh kd vror R�6 frpsrqhqwl qxooh/ oh yduldelol ghflvlrqdolgho yhwwruh  (/ phqwuh ë ghjhqhuh vh oh frpsrqhqwl qxooh vrqr dophqr R�6n ��

5Xqd vrox}lrqh { ë ghwwd dpplvvleloh vh dssduwlhqh dood uhjlrqh dpplvvleloh U=
<



Whruhpd 514 Vld U od uhjlrqh dpplvvleloh gl xq sureohpd gl surjudppd}lrqh olqhduh>  5- ì xq sxqwr hvwuhpr gl - vh h vror vh ë vrox}lrqh dpplvvleloh gl edvh shu lo sureohpd glsurjudppd}lrqh olqhduh vwhvvr1Whruhpd 515 +Whruhpd irqgdphqwdoh ghood surjudppd}lrqh olqhduh,Gdwr xq sureohpd gl surjudppd}lrqh olqhduh lq irupd fdqrqlfd=4@  �UA G  5 -�
gryh - ' i 5 U-R G � ' Mc A fj h � ë xqd pdwulfh 6� R gl udqjr 6c doorud=l, Vh hvlvwh xqd vrox}lrqh dpplvvleloh E 5 -�c doorud hvlvwh xqd vrox}lrqh dpplvvleloh gledvh  5 -(ll, Vh hvlvwh xqd vrox}lrqh dpplvvleloh E 5 -� rwwlpdoh +�qlwd,/ doorud hvlvwh xqd vrox}lrqhdpplvvleloh gl edvh rwwlpdoh  W 5 -�Dood oxfh gho whruhpd 515 ë txlqgl srvvleloh ulvroyhuh xq sureohpd gl surjudppd}lrqh olqhduhfdofrodqgr lo ydoruh ghood ixq}lrqh relhwwlyr 5 vxooh vrox}lrql dpplvvlelol gl edvh1 Vl rvvhuyllqidwwl fkh lo qxphur gl vrox}lrql dpplvvlelol gl edvh ë �qlwr h frlqflgh fro qxphur gl pdwulfl� qrq vlqjrodul h gl ruglqh6 fkh vl srvvrqr �hvwuduuh� d sduwluh gdood pdwulfh � vhoh}lrqdqgr/gl yrowd lq yrowd/ 6 frorqqh olqhduphqwh lqglshqghqwl1 Wdol srvvlelol vfhowh vrqr do slü� R6� ' R-6- ER�6�- +514:,
ydoruh rwwhqxwr txdqgr txdoxqtxh vrwwrlqvlhph gl 6 frorqqh ghooh R ghood pdwulfh � ulvxowdhvvhuh xqd edvh shu U-6� Shuwdqwr/ srvwd od olplwdwh}}d ghood ixq}lrqh relhwwlyr/ vl srwuheehlqglylgxduh lo sxqwr gl rwwlpr frqvlghudqgr fldvfxqd ghooh vrox}lrql dpplvvlelol gl edvhrwwhqxwh lq fruulvsrqghq}d gl glyhuvh vfhowh ghood pdwulfh � h ydoxwdqgr/ shu fldvfxqd glhvvh/ od ixq}lrqh relhwwlyr1 Txhvwr prgr gl surfhghuh ulvxowd ryyldphqwh lpsudwlfdeloh dofuhvfhuh gho qxphur � R6� hg ë shuwdqwr vfrqvljoldwr1 Gd wdoh frqvlghud}lrqh qdvfh lo phwrgrgho vlpsohvvr fkh yhuuã euhyhphqwh ghvfulwwr qho sdudjudir vxffhvvlyr1
516 Lo phwrgr gho vlpsohvvrLo phwrgr gho vlpsohvvr ë xq dojrulwpr lwhudwlyr vyloxssdwr gd J1E1 Gdqw}lj qho 4<:7> wdohdojrulwpr/ sduwhqgr gd xq sxqwr hvwuhpr ghood uhjlrqh dpplvvleloh - +fkh lq iru}d ghowhruhpd 514 ë xqd vrox}lrqh dpplvvleloh gl edvh,/ vl �vsrvwd� vx xq sxqwr hvwuhpr dgldfhqwhlq prgr fkh lo ydoruh ghood ixq}lrqh relhwwlyr lqfuhphqwl r/ do shjjlr/ ulpdqjd lqyduldwr1 Lophwrgr vl duuhvwd lq fruulvsrqghq}d gho sxqwr gl rwwlpr r qho fdvr lq fxl lo sureohpd gdwrqrq dpphwwd vrox}lrqh rwwlpdoh �qlwd1
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O*dojrulwpr gho vlpsohvvr vl frpsrqh txlqgl gl gxh idvl=
41 xq phwrgr shu yhul�fduh vh xqd gdwd vrox}lrqh dpplvvleloh gl edvh ë rwwlpdoh>51 xq phwrgr shu �sdvvduh� dg xqd vrox}lrqh dpplvvleloh gl edvh dgldfhqwh dood suhfhghqwhlq prgr gd rwwhqhuh xq pljolrudphqwr qhood ixq}lrqh relhwwlyr1

Od whuplqd}lrqh ghoo*dojrulwpr ë jdudqwlwd gdo idwwr fkh lo qxphur gl sxqwl hvwuhpl ë �qlwr hfkh qhvvxq sxqwr hvwuhpr ylhqh hvdplqdwr slü gl xqd yrowd1Hvlvwrqr glyhuvh yhuvlrql ghoo*dojrulwpr gho vlpsohvvr> qho vhjxlwr qh yhuuã suhvhqwdwd xqd lqsduwlfroduh wudwwd gd Nropdq h Ehfn ^9`> vl ulpdqgd dooh lqglfd}lrql eleolrjud�fkh ^9` h ^:`shu xqd sdqrudplfd hvdxvwlyd1Vl vxssrqjd gl dyhuh xq sureohpd gl surjudppd}lrqh olqhduh lq irupd vwdqgdug +515,/ +516, h+517,> vl vxssrqjd lqrowuh fkh lo yhwwruh ghl whuplql qrwl M vld qrq qhjdwlyr EM A f�� Shu ulfrq0gxuvl dg xq sureohpd lq irupd fdqrqlfd ë qhfhvvdulr ulgxuuh l ylqfrol lq irupd gl xjxdjoldq0}d> d wdoh vfrsr vl lqwurgxfrqr ghooh rssruwxqh yduldelol qrq qhjdwlyh ghwwh yduldelol vodfnr�c r2c � � � c r61 O*lqvlhph ghl ylqfrol glyhqwd frvï=;AAA?AAA=
@��%�n @�2%2n � � � n@�R%R nr� ' K�@2�%�n @22%2n � � � n@2R%R nr2 ' K2111 111 111 1 1 1 111@6�%�n @62%2n � � � n@6R%R nr6 ' K6%� A fc � ' �c � � � c R( r| A fc | ' �c � � � c6Vl kd gxqtxh xq vlvwhpd gl ylqfrol gl 6 htxd}lrql lq Rn6 lqfrjqlwh/ rowuh do ylqfror gl qrqqhjdwlylwã/ shu wxwwh oh Rn6 yduldelol1 Od pdwulfh � ghl frh!flhqwl ghl ylqfrol/ lo yhwwruh ghlfrh!flhqwl ghood ixq}lrqh relhwwlyr h lo yhwwruh ghooh yduldelol ghflvlrqdol vrqr ulvshwwlydphqwh=

� '
59997

@�� @�2 � � � @�R � f � � � f@2� @22 � � � @2R f � � � � f111 111 1 1 1 111 111 111 1 1 1 111@6� @62 � � � @6R f f � � � �
6:::8 +514;,

U ' � S� S2 � � � SR f f � � � f �A +514<,
 ' � %� %2 � � � %R r� r2 � � � r6 �A � +5153,
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Qhoo*hvhpslr 514/ od irupd fdqrqlfd dvvrfldwd do sureohpd ë=
4@  5 ' � %� n ec D %2 n f r� n f r2vrjjhwwd dl ylqfrol

� %�n %2n nr� ' effc D %�n �c D %2n nr2 ' Df%� A fc %2 A f/ r� A fc r2 A f
� ' � � � � f�*2 �*2 f � �
U ' � � b*2 f f �A
 ' � %� %2 r� r2 �A �Lo sxqwr gl sduwhq}d gho phwrgr gho vlpsohvvr ë xqd vrox}lrqh dpplvvleloh gl edvh1 Shu frphë vwdwr irupxodwr lo sureohpd/ ë srvvleloh rwwhqhuh xqd vrox}lrqh dpplvvleloh gl edvh srqhqgrfrph yduldelol gl edvh oh6 yduldelol vodfn/ phqwuh oh uhvwdqwl vrqr qrq gl edvh> lq dowuh sduroh=

%� ' %2 ' � � � ' %R ' f h r� ' K�c r2 ' K2c � � � c r6 ' K6�Wdoh vrox}lrqh ë rwwhqxwd vhoh}lrqdqgr oh xowlph 6 frorqqh ghood pdwulfh 514; fkhfrvwlwxlvfrqr/ frph vl rvvhuyd idflophqwh/ xqd pdwulfh lghqwlwã gl ruglqh 61 Shuwdqwr odvrox}lrqh lq}ldoh ë=
 � ' �3�M ' Mhg ë vhq}*dowur dpplvvleloh gdwd o*lsrwhvl M A f�Qhoo*hvhpslr/ od vrox}lrqh dpplvvleloh gl edvh gl sduwhq}d ë gh�qlwd frph=

%� ' %2 ' f h r� ' efc r2 ' Dfgryh
 � ' � r�r2 � ' � � ff � �3� � efDf � ' � efDf � �
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Wdehood 4= Od wdehood lq}ldoh

Lo ydoruh ghood ixq}lrqh relhwwlyr fruulvsrqghqwh d txhvwd vrox}lrqh gl sduwhq}d ë=
5 ' UA ' � � b*2 f f � 5997 ffefDf

6::8 ' f
D txhvwr sxqwr ulvxowd xwloh ulsruwduh lo sureohpd h od vrox}lrqh gl sduwhq}d lq irupd wdehooduh1Shu iduh txhvwr vl ulvfulyh od ixq}lrqh relhwwlyr frph=

5 � �%� � ec D%2 ' f( +5154,
5 ylhqh rud ylvwd frph xqd qxryd yduldeloh1Od wdehood lql}ldoh +wdehood 4, ylhqh frvwuxlwd vxood edvh ghooh vhjxhqwh lqglfd}lrql=
0 qhood uljd lql}ldoh/ fkh ulsruwd oh lqwhvwd}lrql ghooh frorqqh/ vl lqvhulvfrqr l qrpl gl wxwwh ohyduldelol E%�c %2c r�c r2c 5�>0 qhood uljd pdujlqdoh/ ghwwd uljd relhwwlyr/ vl ulsruwdqr l frh!flhqwl ghooh yduldelol frphulvxowdqr qhood +5154,>0 oh sulph gxh uljkh ulsruwdqr l frh!flhqwl ghl gxh ylqfrol>0 qhood frorqqd fkh ulsruwd oh lqwhvwd}lrql ghooh uljkh vl lqvhulvfrqr l qrpl ghooh yduldelol gledvh qhooh fruulvsrqghqwl htxd}lrql> qho qrvwur hvhpslr shu od sulpd htxd}lrqh +ylqfror,ë gl edvh od yduldeloh r� phqwuh shu lo vhfrqgr r2(0 qhood frorqqd pdujlqdoh vl ulsruwd lo ydoruh ghooh yduldelol gl edvh>0 qhoo*lqfurflr wud uljd h frorqqd pdujlqdoh vl ulsruwd lo ydoruh ghood ixq}lrqh relhwwlyr shu odvrox}lrqh lq hvdph1
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Lq jhqhudoh od wdehood lql}ldoh vduã=
%� %2 � � � %R r� r2 � � � r6 5r� @�� @�2 � � � @�R 4 3 � � � 3 3 K�r2 @2� @22 � � � @2R 3 4 � � � 3 3 K2111 111 111 1 1 1 111 111 111 1 1 1 111 111 111r6 @6� @62 � � � @6R 3 3 4 3 K6�S� �S2 � � � �SR f f � � � f � 3

�
Fulwhulr gl rwwlpdolwãGdwd xqd vrox}lrqh dpplvvleloh gl edvh ë qhfhvvdulr vwdeloluh vh hvvd ë rwwlpdoh1 Shu ydoxwduho*rwwlpdolwã ë qhfhvvdulr yhul�fduh vh od ixq}lrqh relhwwlyr sxõ hvvhuh dxphqwdwd lqfuhphqwdq0gr lo ydoruh gl xqd yduldeloh qrq gl edvh> wdoh pljolrudphqwr ë srvvleloh vh qhood uljd relhwwlyryl vrqr ghl ydorul qhjdwlyl lq fruulvsrqghq}d gl yduldelol qrq gl edvh h }hur lq fruulvsrqghq}dghooh yduldelol gl edvh1Vh od uljd relhwwlyr gl xqd wdehood kd ydorul qxool lq fruulvsrqghq}d ghood yduldelol gl edvhh ydorul qrq qhjdwlyl lq fruulvsrqghq}d ghooh yduldelol qrq gl edvh doorud od vrox}lrqh uds0suhvhqwdwd gdood wdehood vwhvvd ë rwwlpdoh h o*dojrulwpr whuplqd lq txdqwr ë vwdwr udjjlxqwro*rwwlpr ghood ixq}lrqh relhwwlyr1Qhood wdehood 4 vl rvvhuyd fkh shu hqwudpeh oh yduldelol qrq gl edvh %� h %2 vl kdqqr/ qhooduljd relhwwlyr/ ydorul qhjdwlyl/ ulvshwwlydphqwh �� h �b*2� Oh fhooh ghood uljd relhwwlyr lqfruulvsrqghq}d ghooh yduldelol gl edvh r� h r2 vrqr lqyhfh qxooh1 Shuwdqwr ë srvvleloh dxphqwduhlo ydoruh ghood ixq}lrqh relhwwlyr lqfuhphqwdqgr xqd ghooh yduldelol qrq gl edvh lq prgr wdohfkh xqd yduldeloh gl edvh vl dqqxool lq txdqwr lo qxphur ghooh yduldelol gl edvh ghyh uhvwduhlppxwdwr1 Vl rvvhuyl fkh wdoh surfhgxud frqvlvwh qho sdvvduh gdo sxqwr hvwuhpr dwwxdoh dgxqr dgldfhqwh1Dyhqgr hqwudpeh oh yduldelol qrq gl edvh ydorul qhjdwlyl qhood uljd relhwwlyr/ lo sureohpd ërud gl vwdeloluh xq fulwhulr shu o*lqglylgxd}lrqh ghood yduldeloh gd lqfuhphqwduh h fkh txlqglhqwud lq edvh> lo fulwhulr fkh ylhqh jhqhudophqwh dgrwwdwr +qh hvlvwrqr lq uhdowã glyhuvl, ë glvhoh}lrqduh od yduldeloh frq lo ydoruh qhood uljd relhwwlyr slü hohydwr lq ydoruh dvvroxwr +qhoqrvwur fdvr %2,� Od yduldeloh frvï lqglylgxdwd ylhqh gh�qlwd yduldeloh hqwudqwh1 Qhoo*hvhpslrvl kd ec D : � shuwdqwr od yduldeloh hqwudqwh ulvxowd hvvhuh %2 h ylhqh vhjqdodwd frq lo vlperor& +wdehood 5,1 Vl wudwwd rud gl ghwhuplqduh lo ydoruh frq fxl idu hqwuduh lq edvh wdoh yduldelohlq prgr wdoh fkh xqd yduldeloh hvfd gdood edvh h fkh yhqjdqr ulvshwwdwl l ylqfrol gl qrqqhjdwlylwã ghooh yduldelol61 Shu lqglylgxduh od yduldeloh xvfhqwh ë qhfhvvdulr ghwhuplqduh loplqlpr ghl udssruwl wud l ydorul ghooh yduldelol gl edvh/ ulsruwdwl qhood frorqqd pdujlqdoh/ h l

6H* qhfhvvdulr fkh vld pdqwhqxwd o*xjxdjoldq}d D{ @ e
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&%� %2 r� r2 5r� � � 4 3 3 ef# r2 �*2 �*2 3 4 3 Df�� �b*2 f f � 3
�

Wdehood 5= O*lqglylgxd}lrqh ghood %yduldeloh hqwudqwh &% h ghood %yduldeloh xvfhqwh #%
fruulvsrqghqwl ydorul qhood frorqqd ghood yduldeloh hqwudqwh1 Qhood wdehood 4=

4�? �ef� ( Df�*2� ' �ff�lo udssruwr plqlpr vl kd lq fruulvsrqghq}d ghood uljd lqwhvwdwd d r2 fkh ë shuwdqwr od yduldelohxvfhqwh h ylhqh lqglfdwd frq lo vlperor # qhood wdehood 5> lqrowuh �ff*� ë lo ydoruh frq fxl odyduldeloh %2 hqwud lq edvh h fkh vdwxud lo vhfrqgr ylqfror dqqxoodqgr r2 fkh hvfh gdood edvh1Od qxryd vrox}lrqh dpplvvleloh vduã=%� ' fc %2 ' �ff*� h r� ' efc r2 ' fh lo ydoruh ghood ixq}lrqh relhwwlyr=
5 ' UA ' � � b*2 f f � 5997 f�ff*�eff

6::8 ' �Df
Shu ulfdyduh od wdehood 6/ fkh ulsruwd od qxryd vrox}lrqh dpplvvleloh/ lq sulpr oxrjr vl vrvwlwx0lvfh/ qhood frorqqd fkh ulsruwd oh lqwhvwd}lrql ghooh uljkh/ od yduldeloh xvfhqwh frq od yduldelohhqwudqwh/ qhoo*hvhpslr r2 frq %2� D txhvwr sxqwr ë qhfhvvdulr frvwuxluh od pdwulfh � +5146,frvwlwxlwd gdooh frorqqh gl � uhodwlyh dooh qxryh yduldelol gl edvh> wdol frorqqh ghyrqr vhjxluhor vwhvvr ruglqh frq fxl frpsdlrqr oh yduldelol gl edvh qhood wdehood1 Od sulpd frorqqd gl �vduã shuwdqwr od frorqqd gl � lqwhvwdwd dg r� phqwuh od vhfrqgd vduã od frorqqd lqwhvwdwd dg%2=

� ' � � �f �*2 � �
Wudvfxudqgr shu lo prphqwr od uljd relhwwlyr/ shu ulfdyduh l ydorul gd lqvhuluh qhooh frorqqhghood wdehood 6 ë vx!flhqwh suhprowlsolfduh o*lqyhuvd ghood pdwulfh � shu oh frorqqh ghoodpdwulfh �1
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�3� ' � � �2*�f �*2 �
Qhood frorqqd lqwhvwdwd dg %�vl dyuã txlqgl=

�3��� ' � � �2*�f �*2 � � ��*2 � ' � 2*��*� � �
Vl surfhgh dqdorjdphqwh shu oh uhvwdqwl frorqqh1Lo ydoruh ghooh qxryh yduldelol gl edvh/ frorqqd pdujlqdoh ghood wdehood 6/ ë=� r�%2

� ' �3�K ' � � �2*�f �*2 � � efDf � ' � 2f*��ff*� �
Qrq uhvwd fkh fdofroduh l ydorul gd lqvhuluh qhood uljd relhwwlyr ghood wdehood 6> d txhvwr vfrsrulsruwldpr qho yhwwruh U� l frh!flhqwl ghooh yduldelol gl edvh qhood ixq}lrqh relhwwlyr=UA�' � f b*2 �
h fdofroldpr/ shu fldvfxqd ghooh qxryh frorqqh ghood wdehood 6/ od gl�huhq}d=5� ' UA��3��� � S�gryh � lqglfd lo qxphur ghood frorqqd phqwuh S� ë lo frh!flhqwh ghood � �6@ yduldeloh qhoodixq}lrqh relhwwlyr1 Qhoo*hvhpslr vl dyuã/ shu od yduldeloh %� G

5� ' UA��3��� � S� ' � f b*2 � � 2*��*� �� � ' ��*2
shu od yduldeloh %2 G

52 ' UA��3��2 � S2 ' � f b*2 � � f� �� b*2 ' f
shu r� G

5� ' UA��3��� � S� ' � f b*2 � � �f �� f ' f
lq�qh shu r2 G

5e ' UA��3��e � Se ' � f b*2 � � �2*�2*� �� f ' ��
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&%� %2 r� r2 5# r� 2*� f � �2*� f 2f*�%2 �*� � f 2*� f �ff*���*2 f f � � 483
�

Wdehood 6= Od vrox}lrqh dpplvvleloh gl edvh vxffhvvlyd%� %2 r� r2 5%� � f �*D �� f �f%2 f � ��*2 � f �ff f b*e �*2 � 498 �
Wdehood 7= Od vrox}lrqh �qdoh

Od wdehood shu od qxryd vrox}lrqh dpplvvleloh gl edvh ë=Od vrox}lrqh udssuhvhqwdwd qhood wdehood 6 qrq ë rwwlpdoh lq txdqwr qhood uljd relhwwlyryl ë xq ydoruh qhjdwlyr lq fruulvsrqghq}d gl %� fkh vduã txlqgl od yduldeloh hqwudqwh qhoodqxryd vrox}lrqh1 Surfhghqgr lq pdqlhud dqdorjd dood suhfhghqwh lwhud}lrqh/ rvvhuyldpr fkhod yduldeloh fkh hvfh gdood edvh ë r�� Shu od frvwux}lrqh ghood wdehood 7/ fkh udssuhvhqwd odqxryd vrox}lrqh dpplvvleloh frq %� h %2 yduldelol gl edvh/ vl ulshwrqr oh phghvlph rshud}lrqllooxvwudwh lq suhfhghq}d/ frqvlghudqgr frph pdwulfh � od pdwulfh rwwhqxwd d!dqfdqgr ohfrorqqh gl � ghooh yduldelol gl edvh %� h %2 G
� ' � � ��*2 �*2 � �

Vl jlxqjh do whuplqh dood vhjxhqwh wdehood=Od vrox}lrqh udssuhvhqwdwd vrgglvid lo fulwhulr gl rwwlpdolwã hg ë txlqgl lo sxqwr gl rwwlprgho sureohpd frqvlghudwr=
%� ' �fc %2 ' �f/ r� ' fc r2 ' f�Lo ydoruh ghood ixq}lrqh relhwwlyr lq fruulvsrqghq}d gl wdoh vrox}lrqh ë=

5 ' UA ' � � b*2 f f � 5997 �f�fff
6::8 ' �SD�
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Shuwdqwr wudvsruwdqgr �f fdvvh gho surgrwwr �� h �f fdvvh gho surgrwwr �2 o*d}lhqgd frqvhjxhlo pdvvlpr xwloh +�SD e�oJ,1Qhood wudwwd}lrqh dsshqd hvsrvwd/ qrq vrqr vwdwh d�urqwdwh dofxqh vlwxd}lrql ghjhqhul fkh vlsrvvrqr suhvhqwduh qhood vrox}lrqh gl xq sureohpd gl surjudppd}lrqh olqhduh frq lo phwrgrgho vlpsohvvr1 Vl ulpdqgd dooh lqglfd}lrql eleolrjud�fkh ^9` h ^:` shu xowhulrul dssurirqglphqwl1
517 Od gxdolwãVl frqvlghul od frssld gl sureohpl gl surjudppd}lrqh olqhduh=4@  5 ' UA v1d1 � 9 M A f

<@> +5155,
4�?� 5� ' MA�v1d1 �A� A U� A f

<@> +5156,
frq � pdwulfh gl ruglqh 6� R/  c U 5 U-R h Mc� 5 U-6� Lo sureohpd +5155, ë ghwwr sureohpdsulpdoh phqwuh lo sureohpd +5156, ë ghwwr sureohpd gxdoh1Vl ulsuhqgd o*hvhpslr 514/ lo sureohpd sulpdoh ë=

4@  5 ' � � b*2 � � %�%2
�

vrjjhwwr d� � ��*2 �*2 � � %�%2
� 9 � efDf �

%� A f/ %2 A f

<AAAAAAA@AAAAAAA>
phqwuh lo gxdoh ë=

4�?� 5� ' � ef Df � � ���2
�

vrjjhwwr d=� � �*2� �*2 � � ���2
� A � �b*2 �

�� A f/ �2 A f

<AAAAAAA@AAAAAAA>
�
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Sulpdoh GxdohPd{ PlqFrh!flhqwl ghood ixq}lrqh relhwwlyr Whuplql qrwl ghl ylqfrolFrh!flhqwl ghoo*��6J ylqfror Frh!flhqwl ghoo*��6@ yduldeloh��6J ylqfror ë xqd glvxjxdjoldq}d gho wlsr 9 ��6@ yduldeloh ë A f��6J ylqfror ë xq*xjxdjoldq}d ��6@ yduldeloh ë U f� �6@ yduldeloh ë U f � �6J ylqfror ë xq*xjxdjoldq}d� �6@ yduldeloh ë A f � �6@ ë xqd glvxjxdjoldq}d gho wlsr AQxphur gl yduldelol qxphur gl ylqfrol
Wdehood 8= Uhod}lrql wud lo sureohpd sulpdoh h lo gxdoh

Vl ulsruwdqr gl vhjxlwr euhyhphqwh oh uhjroh gd vhjxluh qhood frvwux}lrqh gho sureohpd gxdoh=Qhood whruld ghood gxdolwã vrqr gl irqgdphqwdoh lpsruwdq}d l vhjxhqwl whruhpl1
Whruhpd 516 Gdwr xq sureohpd sulpdoh/ lo gxdoh gho vxr gxdoh ë lo sulpdoh vwhvvr1
Lo whruhpd 516 fl frqvhqwh gl ohjjhuh od wdehood 8 vld gd vlqlvwud yhuvr ghvwud fkh ylfhyhuvd1
Whruhpd 517 +Gxdolwã gheroh, Vh  ë vrox}lrqh dpplvvleloh gho sureohpd sulpdoh +5155,h � ë vrox}lrqh dpplvvleloh gho sureohpd gxdoh +5156, doorud UA 9 MA�1
Whruhpd 518 Vh lo sureohpd sulpdoh dpphwwh vrox}lrql pd od ixq}lrqh relhwwlyr ë loolplwdwddoorud lo sureohpd gxdoh qrq dpphwwh vrox}lrql h ylfhyhuvd1
Whruhpd 519 Lo sureohpd sulpdoh dpphwwh vrox}lrqh rwwlpdoh �qlwd vh h vror vh lo vxr gxdohdpphwwh vrox}lrqh rwwlpdoh �qlwd1
Whruhpd 51: +gl gxdolwã, d, Vh lo sureohpd sulpdoh +gxdoh, kd xqd vrox}lrqh dpplvvl0eloh frq ixq}lrqh relhwwlyr �qlwd doorud lo sureohpd gxdoh +sulpdoh, srvvlhgh vrox}lrqhdpplvvleloh frq or vwhvvr ydoruh ghood ixq}lrqh relhwwlyr1e, Vh lo sureohpd sulpdoh +5155, h lo gxdoh +5156, dpphwwrqr vrox}lrql dpplvvlelol/ doorud=

0 Lo sureohpd sulpdoh dpphwwh vrox}lrqh rwwlpdoh  (0 Lo sureohpd gxdoh dpphwwh vrox}lrqh rwwlpdoh �(0 UA ' MA��
4<



H* srvvleloh vlqwhwl}}duh oh uhod}lrql wud sureohpd sulpdoh h gxdoh h l fdvl fkh vl srvvrqrsuhvhqwduh qhood vhjxhqwh wdehood gryh oh lqwhvwd}lrql gl frorqqh h uljkh lqglfdqr ulvshwwlyd0phqwh= qhvvxqd @ qhvvxqd vrox}lrqh dpplvvleloh> �qlwd @ vrox}lrqh rwwlpdoh frq ixq}lrqhrelhwwlyr �qlwd> loolplwdwr @ vrox}lrqh dpplvvleloh frq ixq}lrqh relhwwlyr loolplwdwd1
SulpdohGxdoh Qhvvxqd Ilqlwd LoolplwdwrQhvvxqd Vl Qr VlIlqlwd Qr Vl QrLoolplwdwr Vl Qr Qr6 Od uhjuhvvlrqh phgldqdQho sdudjudir 4 ë vwdwr lqwurgrwwr/ frph fulwhulr gl dffrvwdphqwr dowhuqdwlyr dl plqlpltxdgudwl/ od plqlpl}}d}lrqh ghood vrppd ghl ydorul dvvroxwl ghjol vfduwl wud l ydorul rvvhuydwlh l ydorul ulsurgrwwl gdo prghoor +416,=

4�?S�c��� cS� c��� cSR
?[

�'� m+� � e+�m ' 4�?S�c��� cS� c��� cSR
?[

�'�
�����+� � R[

�'� S�%��
����� ' 4�?S�c��� cS� c��� cSR

?[
�'� mo�m �Qho vhjxlwr vl suhvhqwdudqqr glvwlqwdphqwh lo fdvr lq fxl vl glvsrqjd gl xqd vrod yduldelohhvsolfdwlyd gdo fdvr lq fxl oh yduldelol hvsolfdwlyh vldqr dophqr gxh1

614 Od uhwwd
Txdorud yl vld xqd vrod yduldeloh hvsolfdwlyd ER ' �� lo sureohpd vl ulgxfh dood ghwhuplqd}lrqhghl sdudphwul S� h S2 ghood uhwwd7= e+ ' S�%n S2 +614,fkh/ gdwl ? sxqwl E%�c +��/ uhqgd plqlpd od txdqwlwã=

7 ' ?[
�'� m+� � e+�m ' ?[

�'� m+� � S�%� � S2m � +615,
7Dyhqgr xqd vrod yduldeloh hvsolfdwlyd/ vl srqh shu frprglwã {4 @ {= O*lqwhufhwwd sxõ vhpsuh hvvhuhlqfoxvd srqhqgr {5l @ 4/ l @ 4> = = = > q=
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Lo sureohpd ë vwdwr d�urqwdwr/ h ulvrowr frq xq vhpsolfh surfhglphqwr/ gd Nduvw ^7` lo txdoh/qho vxr odyrur/ glvwlqjxh=
d, lo fdvr lq fxl vl lpsrqh fkh od uhwwd 614 sdvvl shu xq sxqwr vshfl�fr>e, lo fdvr lq fxl qrq vl srqh dofxqd olplwd}lrqh dood uhwwd 6141
Qho vhjxlwr vl looxvwuhudqqr hqwudpel fdvl1
61414 Lo fdvr lq fxl vl �vvd xq sxqwr shu lo txdoh ghyh sdvvduh od uhwwdVl yxroh fkh od uhwwd 614 sdvvl shu lo sxqwr gl frruglqdwh E%Wc +W�/ qrq qhfhvvduldphqwh xqrghjol ? sxqwl gdwl E%�c +���Lq sulpr oxrjr wudvoldpr l ydorul ruljlqdul E%�c +�� lq prgr fkh o*ruljlqh gho qxryr vlvwhpd glulihulphqwr vld E%Wc +W�( lq dowuh sduroh frqvlghuldpr l qxryl ydorul=%�� ' %� � %W+�� ' +� � +W � ' �c � � � c ?� +616,
H* fkldur fkh lo sureohpd vl ulgxfh dg lqglylgxduh lo frh!flhqwh dqjroduh ghood uhwwd fkh uhqghplqlpd od +615,1Frq l ydorul wudvodwl/ lo sureohpd sxõ hvvhuh ulirupxodwr frph vhjxh= ghwhuplqduh lo ydoruh glK qhood uhwwd= e+� ' K%� +617,
fkh plqlpl}}d=

7 ' ?[
�'� m+�� � e+��m ' ?[

�'� m+�� � K%�m � +618,
Xqd yrowd ghwhuplqdwr lo ydoruh gl K/ o*htxd}lrqh ghood uhwwd 614/ ulihulwd dl ydorul ruljlqdul/ vlrwwhuuã gdood wudvirupd}lrqh=

+ � +W ' KE%� %W�� +619,
Shu vslhjduh lo surfhglphqwr fkh vl vhjxluã shu od ghwhuplqd}lrqh gl K ë qhfhvvdulr suhphwwhuhdofxqh frqvlghud}lrql jhrphwulfkh vxo plqlpr gl 71Vl frqvlghul lo frqwulexwr gl xq vlqjror dgghqgr qhood vrppdwruld +618, do ydoruh gl 7=7� ' m+�� � K%��m � +61:,
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Udssuhvhqwdqgr jud�fdphqwh od +61:, lq xq vlvwhpd gl dvvl fduwhvldql ulsruwdqgr vxooh dvflvvhl ydorul gl K h vxooh ruglqdwh l ydorul gl 7�/ rwwhqldpr od �jxud 6 qhood txdoh rvvhuyldpr fkh gdosxqwr gl plqlpr gl 7�/ gl frruglqdwh �+��%�� c f
� c vl glsduwrqr gxh vhpluhwwh oh fxl htxd}lrqlvrqr= ;AAAA?AAAA=

7� ' +�� � K m%��m shu K 	 +��m%��m
7� ' �+�� n K m%��m shu K : +��m%��m

+61;,
frq shqghq}d/ ulvshwwlydphqwh/ gl � m%��m h m%��m �

y'/x' 
0 b

S

Iljxud 6= Lo frqwulexwr gl xq vlqjror vfduwr m+�� � K%��m do ydoruh gl 71Xq*dqdorjd udssuhvhqwd}lrqh jud�fd shu fldvfxqr ghjol ? sxqwl E%��c +��� c frqvhqwh gl �frvwux0luh� lo jud�fr gl 7 frph vrppd yhuwlfdoh ghooh vhpluhwwh 61;1 Frqvlghuldpr dg hvhpslr lsxqwl gl frruglqdwh E�( ��/ E2( e� h E�( ��/ lo jud�fr gl 7 ë ulsruwdwr qhood �jxud 71Ulvxowd fkldur/ fkh lo jud�fr gl 7 ë xqd vsh}}dwd sroljrqdoh frqyhvvd frpsrvwd gd xqd vxf0fhvvlrqh gl vhjphqwl dgldfhqwl fldvfxqr ghl txdol kd xqd shqghq}d sdul dood vrppd dojheulfdghooh shqghq}h ghooh fruulvsrqghqwl vhpluhwwh1 Frvï lo sulpr vhjphqwr/ txhoor slü d vlqlvwud/dyuã shqghq}d �S m%��mphqwuh o*xowlpr dyuã shqghq}dS m%��m � Vl sxõ glprvwuduh fkh lo sxqwrgl plqlpr gl 7 vl kd lq fruulvsrqghq}d gl xqr ghl vxrl yhuwlfl1
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Iljxud 7= Od udssuhvhqwd}lrqh jud�fd ghood vrppd ghjol vfduwl dvvroxwl 7�
Od srvvlelolwã gl lqglylgxduh lo ydoruh gl K shu lo txdoh 7 ë plqlpr ghulyd gdoo*rvvhuyd}lrqh fkhl yhuwlfl ghood vsh}}dwd gl 7c flrë l sxqwl lq fxl yl ë xqd yduld}lrqh gl shqghq}d ghl vhjphqwldgldfhqwl/ vl kdqqr lq fruulvsrqghq}d ghooh dvflvvh +��%�� c � ' �c � � � c ?� Shu ghwhuplqduh lo sxqwr
gl plqlpr ë txlqgl qhfhvvdulr lqglylgxduh shu txdoh ghl udssruwl +��%�� o*lqfolqd}lrqh ghl vhjphqwlfkh frpsrqjrqr od vsh}}dwd fdpeld gl vhjqr h lq sduwlfroduh glyhqwd srvlwlyd1Sulpd gl looxvwuduh/ frq xq hvhpslr/ oh idvl fkh sruwhudqqr doo*lqglylgxd}lrqh gho sxqwr glplqlpr gl 7c ë qhfhvvdulr djjlxqjhuh fkh/ vfruuhqgr od vsh}}dwd gd vlqlvwud yhuvr ghvwud/o*lqfolqd}lrqh ghl vhjphqwl dgldfhqwl dxphqwd gl 2 m%��m lq fruulvsrqghq}d ghl yhuwlfl> dghvhpslr lo vhfrqgr vhjphqwr/ sduwhqgr gd vlqlvwud/ kd shqghq}d �S m%��mn 2 m%��m �
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E�� E2� E�� Ee� ED� ES� E.�%� +� %�� ' %� � % +�� ' +� � + +��*%�� �Jr h%�� � �Sc � ��c D fc DDDS . �2c �� 2 �ec � �ec D �c feSD b �c .e S ��c � �fc D fc �D�D e ��c �D �� �2c � ec D ��c bDSD � ��c �S . ��c � fc D �fc �HeS � Dc .. D �fc � ��c D Dc ffff �f Sc .b e �c . �2c D ��c e.fS 2 �Sc ��� �f �c . �c D fc beDb H �c .�� H Dc . �c D fc 2S�2 D �ec ��e b Sc . 2c D fc �.�� S �fc �.� SD f f
Wdehood 9= Ghwhuplqd}lrqh gho frh!flhqwh dqjroduh ghood uhwwd

Hvhpslr 614 Vl ghwhuplql od uhwwd fkh plqlpl}}d od vrppd ghjol vfduwl dvvroxwl gdl sxqwloh fxl frruglqdwh E%�c +�� vrqr ulsruwdwh qhooh sulph gxh frorqqh ghood wdehood 9 lpsrqhqgrfkh od vwhvvd sdvvl shu lo sxqwr fkh kd shu frruglqdwh oh phglh dulwphwlfkh ghooh gxh vhulh glydorul1Fdofroldpr lq sulpr oxrjr oh phglh dulwphwlfkh gl f h gl t G
% ' .��f ' .c �
+ ' SD�f ' Sc D

L ydorul wudvodwl ulvshwwr do sxqwr gl frruglqdwh E.c �( Sc D�/ fdofrodwl vhfrqgr od +616,/ vrqrulsruwdwl ulvshwwlydphqwh qhood whu}d h txduwd frorqqd ghood wdehood 91Shu fldvfxqr ghl �f sxqwl/ vl fdofrodqr rud l udssruwl +��%�� fkh vrqr oh dvflvvh ghl yhuwlfl ghoodvsh}}dwd> l ydorul vrqr ulsruwdwl qhood txlqwd frorqqd ghood wdehood 91H* qhfhvvdulr rud frqvlghuduh o*ruglqdphqwr qrq ghfuhvfhqwh ghl udssruwl +��%�� > qhood vhvwd
frorqqd ghood wdehood 9 ë ulsruwdwd/ shu fldvfxqr ghl udssruwl +��%�� / od srvl}lrqh � fkh or vwhvvrrffxsd qhoo*ruglqdphqwr qrq ghfuhvfhqwh1 Vl suhqgd dg hvhpslr lo udssruwr+�b%�b ' �c DDc . ' fc 2S�2�
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Wdoh udssruwr rffxsd od txlqwd srvl}lrqh qhoo*ruglqdphqwr qrq ghfuhvfhqwh gl wxwwl l 43udssruwl1Vl lqglfklqr frq h%� l ydorul ghood whu}d frorqqd ghood wdehood 9 ulruglqdwl vhfrqgr od srvl}lrqh�/ ulsruwdwd qhood vhvwd frorqqd ghood wdehood 9/ ghl fruulvsrqghqwl udssruwl +��%�� � Wdol ydorulvrqr ulsruwdwl qhoo*xowlpd frorqqd ghood wdehood 91Vl srvvlhgrqr rud wxwwl jol hohphqwl qhfhvvdul shu fdofroduh lo frh!flhqwh dqjroduh ghood uhwwd/sdvvdqwh shu lo sxqwr E%c +�/ fkh plqlpl}}d od vrppd 7 ghjol vfduwl lq ydoruh dvvroxwr1Grsr dyhu fdofrodwr �S m%��m vduã vx!flhqwh vrppduh surjuhvvlydphqwh l ydorul 2 mh%� m fkh/vl ulfrugd/ udssuhvhqwdqr o*lqfuhphqwr gl shqghq}d gl vhjphqwl dgldfhqwl ghood vsh}}dwd/ du0uhvwdqgrvl lq fruulvsrqghq}d gho ydoruh fkh frpsruwd xq fdpeldphqwr gl vhjqr qho ulvxowdwr1Lo udssruwr +�%� fkh vl kd lq fruulvsrqghq}d gl wdoh ydoruh/ ë lo frh!flhqwh dqjroduh ghood uhwwdulfhufdwd1
�S m%��m G ��Dc S2 mh%�m G ec S���2 mh%2m G �c e�2.c S2 mh%�m G 2c S�2D2 mh%em G Sc S��Hc e2 mh%Dm G ��c e�.2 mh%Sm G ��c eSc e

�

Lo fdpeldphqwr gl vhjqr vl kd lq fruulvsrqghq}d gl h%S( shuwdqwr lo udssruwr +�%� fkh rffxsd odsrvl}lrqh S +vl yhgd od shqxowlpd frorqqd ghood wdehood 9, qhoo*ruglqdphqwr qrq ghfuhvfhqwhë lo frh!flhqwh dqjroduh ghood uhwwd ulfhufdwd1 Wdoh udssruwr ë=+��f%��f ' 2c DSc . ' fc �.���
O*htxd}lrqh ghood uhwwd ulihulwd dl ydorul ruljlqdwl %�c +�/ rwwhqxwd vhfrqgr od +619,/ ë=e+ � + ' fc �.�� E%� %�e+ � Sc D ' fc �.�� E%� .c ��
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e+ ' fc �.�� %n �c ..Se� +61<,
Lo ydoruh gl 7 shu wdoh uhwwd ë=

7 ' ?[
�'� m+� � fc �.�� %� � �c ..Sem ' �Hc �HH�

Vl rvvhuyl fkh od uhwwd 61< sdvvd shu lo sxqwr gl frruglqdwh E�f( b� Wdoh sursulhwã ë vhpsuhvrgglvidwwd/ lqidwwl od uhwwd fkh plqlpl}}d od vrppd ghjol vfduwl lq ydoruh dvvroxwr/ frq o*lp0srvl}lrqh fkh sdvvl shu xq suh�vvdwr sxqwr/ sdvvd vhpsuh shu xqr ghjol ? sxqwl gdwl hg lqsduwlfroduh shu lo sxqwr lq fruulvsrqghq}d gho txdoh vl lqglylgxd lo frh!flhqwh dqjroduh ghooduhwwd vwhvvd1Lo jud�fr ghood uhwwd 61< ë ulsruwdwr qhood �jxud 8 +olqhd frqwlqxd,1 Qhoor vwhvvr jud�fr ëudssuhvhqwdwd od uhwwd d plqlpl txdgudwl +olqhd wudwwhjjldwd, od fxl htxd}lrqh ë=e+ ' fc �bfb %n �c SeS��
Vl rvvhuyl fkh oh gxh uhwwh vl lqwhuvhfdqr qho sxqwr oh fxl frruglqdwh fruulvsrqgrqr dooh phglhdulwphwlfkh gl f h gl t 1 Od uhwwd d plqlpl txdgudwl sdvvd vhpsuh shu wdoh sxqwr/ shu od sulpdhtxd}lrqh gho vlvwhpd qrupdoh/ phqwuh od uhwwd 61< yl sdvvd shu frvwux}lrqh> flõ vljql�fd fkhvh vl irvvh vfhowr xq dowur sxqwr dq}lfkì E.c �( Sc D�/ od uhwwd gl pljolruh dgdwwdphqwr/ vhfrqgrlo fulwhulr ghjol vfduwl dvvroxwl/ qrq qhfhvvduldphqwh vduheeh sdvvdwd shu lo sxqwr E%c +� �
Sulpd gl looxvwuduh od ghwhuplqd}lrqh ghl sdudphwul ghood uhwwd qho fdvr lq fxl qrq yl vldqruhvwul}lrql/ ë qhfhvvdulr vrwwrolqhduh fkh sxõ dffdghuh fkh 7 qrq deeld xq xqlfr sxqwr glplqlpr1 Wdoh flufrvwdq}d vl yhul�fd txdqgr or vwhvvr ydoruh gl 7/ lo plqlpr/ ë rwwhqxwr lqfruulvsrqghq}d gl slü ydorul gho frh!flhqwh dqjroduh/ h lq sduwlfroduh shu ydorul gho frh!flhqwhdqjroduh frpsuhvl lq xq lqwhuydoor1 Shu xowhulrul ghwwdjol vl ulpdqgd do odyrur gl Nduvw ^7`1
61415 Lo fdvr lq fxl qrq vl lpsrqjrqr uhvwul}lrql dood uhwwd
Vh qrq vl lpsrqh fkh od uhwwd 614 sdvvl shu xq suh�vvdwr sxqwr E%Wc +W�c rowuh do frh!flhqwhdqjroduh/ ë qhfhvvdulr ghwhuplqduh dqfkh o*lqwhufhwwd ghood uhwwd1 Lq dowuh sduroh vl yrjolrqrghwhuplqduh l ydorul ghl sdudphwul @ h K fkh plqlpl}}dqr od vrppd=

7 ' ?[
�'� m+� � e+�m ' ?[

�'� m+� � K%� � @m � +6143,
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Iljxud 8= Od uhwwd fkh plqlpl}}d jol vfduwl lq ydoruh dvvroxwr +olqhd frqwlqxd, h od uhwwd dplqlpl txdgudwl +olqhd wudwwhjjldwd,1
Dqfkh lq txhvwr fdvr od surfhgxud gd vhjxluh qdvfh gd frqvlghud}lrql jhrphwulfkh vxo jud�frgl 7/ fkh qhood idwwlvshflh vl glprvwud hvvhuh xq srolhgur frqyhvvr qhoor vsd}lr d wuh glphqvlrqlE7c @c K��Wxwwdyld qho vhjxlwr fl vl olplwhuã dg looxvwuduh lo surfhglphqwr shu od ghwhuplqd}lrqh ghlsdudphwul @ h K lqylwdqgr dood ohwwxud ghoo*duwlfror gl Nduvw ^7` shu xowhulrul dssurirqglphqwl1Gdwl ? sxqwl E%�c +�� c ë srvvleloh glprvwuduh fkh od uhwwd fkh plqlpl}}d od vrppd ghjol vfduwldvvroxwl sdvvd shu dophqr gxh ghjol ? sxqwl gdwl1 Vl srwuheeh txlqgl fdofroduh lo ydoruh gl 7 lqfruulvsrqghq}d gl wxwwh oh �?2� ' ?E?3��2 uhwwh fkh vl srvvrqr frvwuxluh vhoh}lrqdqgr gxh ghjol? sxqwl E%�c +�� c vfhjolhqgr lq�qh o*htxd}lrqh ghood uhwwd lq fruulvsrqghq}d gho ydoruh plqlprgl 71 Wdoh surfhgxud/ vhssxu vhpsolfh/ glyhqwd ryyldphqwh lpsudwlfdeloh shu ? hohydwr1Nduvw ^7` looxvwud xq dojrulwpr fkh frqvhqwh gl hvdplqduh vror xq qxphur olplwdwr ghooh �?2�uhwwh/ lq sduwlfroduh do pdvvlpr vh qh hvdplqdqr ?1 Oh idvl gl wdoh surfhgxud vrqr oh vhjxhqwl=@� vl vhoh}lrqd xqr txdoxqtxh ghjol ? sxqwl E%�c +�� ( vl lqglfkl frq E%�c +�� 8 wdoh sxqwr>K� vl ghwhuplqd/ vhfrqgr od surfhgxud looxvwudwd qho sdudjudir suhfhghqwh/ lo frh!flhqwh dq0jroduh K� ghood uhwwd gl pljolruh dgdwwdphqwr +qho vhqvr ghjol vfduwl dvvroxwl, sdvvdqwhshu E%�c +�� 9� O*htxd}lrqh ghood uhwwd gl pljolruh dgdwwdphqwr/ ulvshwwr dl gdwl ruljlqdul/8Lo shglfh gl { h gl | qrq id ulihulphqwr doo*lqglfh l gl +{l> |l,=9Od surfhgxud ghyh hvvhuh dssolfdwd djol +q� 4, sxqwl rwwhqxwl ljqrudqgr lo sxqwr +{4> |4, =

5:



ë/ vhfrqgr od 619= e+ � +� ' K�E%� %��� +6144,Vld 7� lo ydoruh vl 7 fdofrodwr shu od uhwwd 61441Shu txdqwr ylvwr qho sdudjudir suhfhghqwh/ od uhwwd 6144 sdvvhuã qhfhvvduldphqwh shuxqr ghjol dowul E?� �� sxqwl/ lqglfkldpr wdoh sxqwr frq E%2c +2�(S� vl ghwhuplqd/ vhfrqgr od surfhgxud looxvwudwd qho sdudjudir suhfhghqwh/ lo frh!flhqwh dq0jroduh K2 ghood uhwwd gl pljolruh dgdwwdphqwr +qho vhqvr ghjol vfduwl dvvroxwl, sdvvdqwhshu E%2c +2� :� O*htxd}lrqh ghood uhwwd gl pljolruh dgdwwdphqwr/ ulvshwwr dl gdwl ruljlqdul/ë= e+ � +2 ' K2E%� %2�� +6145,Vld 72 lo ydoruh gl 7 fdofrodwr shu od uhwwd 61451 Vl sxõ glprvwuduh fkh 72 9 7��Od 6145 sdvvhuã qhfhvvduldphqwh shu xqr ghjol dowul E?��� sxqwl/ lqglfkldpr wdoh sxqwrfrq E%�c +��� D txhvwr sxqwr vl srvvrqr suhvhqwduh gxh fdvl=
�� vh lo qxryr sxqwr E%�c +�� frlqflgh frq lo sxqwr E%�c +�� ghood idvh M doorud vljql�fd fkhod uhwwd 6145/ fkh frlqflgh lq txhvwr fdvr frq od 6144/ ë txhood fkh uhqgh plqlpr loydoruh gl 7( o*dojrulwpr txlqgl whuplqd>��� vh lo qxryr sxqwr E%�c +�� qrq frlqflgh frq lo sxqwr E%�c +�� doorud vl ulwruqd doodidvh M h vl frqvlghud E%�c +�� frph sxqwr shu fxl vl yxroh sdvvl od uhwwd1Looxvwuldpr od surfhgxud frq xq hvhpslr1Hvhpslr 615 Vl ulsuhqgdqr l gdwl ulsruwdwl lq ]hqjd ^44` +sdj1 653, shu l txdol ë jlã glvsrql0eloh o*htxd}lrqh ghood uhwwd d plqlpl txdgudwl1 L gdwl vl ulihulvfrqr do qxphur gl deerqdwl Et �dg xqd ulylvwd vflhqwl�fd shu jol dqql Ef� gdo �b.b do �bHD1

�??�  � )��b.b f S2He�bHf � .Sf��bH� 2 HDb��bH2 � b2.H�bH� e �f2fS�bHe D �fS�e�bHD S ��DSb
:Od surfhgxud ghyh hvvhuh dssolfdwd djol +q� 4, sxqwl rwwhqxwl ljqrudqgr lo sxqwr +{5> |5, =

5;



Vl ghwhuplql o*htxd}lrqh ghood uhwwd= e+ ' K%n @ +6146,fkh plqlpl}}d=
7 ' .[

�'� m+� � e+�m ' .[
�'� m+� � K%� � @m � +6147,

Vfhjoldpr frph sxqwr lql}ldoh l ydorul ghoo*dqqr 4<;4 E%� ' 2( +� ' HDb��;� Dssolfdqgrvxl uhvwdqwl sxqwl od surfhgxud looxvwudwd qho sdudjudir 61414 vl rwwlhqh o*htxd}lrqh ghood uhwwdsdvvdqwh shu lo sxqwr E2( HDb�� fkh plqlpl}}d od vrppd ghjol vfduwl lq ydoruh dvvroxwr=e+ ' Hf.c D %n Sb.S +6148,lq fruulsrqghq}d ghood txdoh vl kd 7 ' 7� ' �Seec D� Od uhwwd 6148 sdvvd shu lo sxqwr glfrruglqdwh Ee( �f2fS�< fkh glyhqwd lo qxryr sxqwr gl ulihulphqwr E%2c +2� shu od ghwhuplqd}lrqhgho qxryr frh!flhqwh dqjroduh1 Dssolfdqgr qxrydphqwh od surfhgxud gho sdudjudir 61414 vlrwwlhqh od uhwwd sdvvdqwh shu lo sxqwr Ee( �f2fS� fkh plqlpl}}d 7=e+ ' HS.c S %n S.�Dc �� +6149,Lo ydoruh gl V shu od 6149 ë= 72 ' �eSe 	 �Seec D ' 7��Od uhwwd 6149 sdvvd shu lo sxqwr gl frruglqdwh E�( .Sf�� fkh qrq frlqflgh frq lo sxqwr suhfh0ghqwh E2( HDb��c shuwdqwr ë qhfhvvdulr ulfhufduh od qxryd uhwwd/ sdvvdqwh shu E�( .Sf��c fkhplqlpl}}l 71 Wdoh uhwwd ë= e+ ' .b�c 2 %n SHfbc H +614:,lq fruulvsrqghq}d ghood txdoh vl kd 7 ' 7� ' ��bec e 	 �eSe ' 72� Od uhwwd 614: sdvvdshu lo sxqwr ES( ��DSb� fkh ë glyhuvr gdo sxqwr suhfhghqwh Ee( �f2fS� shuwdqwr vl survhjxho*dojrulwpr1
;H* srvvleloh vfhjolhuh txdoxqtxh ghjol q sxqwl gdwl1<H* sursulr lq fruulvsrqghq}d gl txhvwr sxqwr fkh vl ë ghwhuplqdwr lo frh!flhqwh dqjroduh ghood uhwwd/lqidwwl= 43539� ;8<47� 5 @ ;3:> 8=

5<



Vl rwwlhqh txlqgl od uhwwd sdvvdqwh shu E%e ' S( +e ' ��DSb� fkh plqlpl}}d 7=
e+ ' .b�c 2 %n SHfbc H� +614;,

Od uhwwd 614; frlqflgh frq od 614:/ lqidwwl od 614; sdvvd shu lo sxqwr gl ulihulphqwr suhfhghqwhE�( .Sf�� h o*dojrulwpr whuplqd1Od 614; ë txlqgl o*htxd}lrqh ghood uhwwd fkh plqlpl}}d od vrppd ghjol vfduwl lq ydoruh dvvroxwrulvshwwr djol ?@: sxqwl gdwl1 Lo ydoruh plqlpr gl wdoh vrppd ë=
7 ' 7e ' 7� ' ��bec e�

Od uhwwd 614; ë udssuhvhqwdwd qhood �jxud 9 +olqhd frqwlqxd, lqvlhph dood uhwwd ghwhuplqdwdfro phwrgr ghl plqlpl txdgudwl +olqhd wudwwhjjldwd, od fxl htxd}lrqh ë=
e+ ' H�b %n SSeSc D.� +614<,

Iljxud 9= Od uhwwd fkh plqlpl}}d od vrppd ghjol vfduwl lq ydoruh dvvroxwr +olqhd frqwlqxd, hod uhwwd d plqlpl txdgudwl +olqhd wudwwhjjldwd,1
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Xq*xowlpd frqvlghud}lrqh lq uhod}lrqh dl uhvlgxl1 Shu hqwudpeh oh uhwwh 614; h 614< vl vrqrfdofrodwh oh vrpph ghl txdgudwl h ghl ydorul dvvroxwl ghl uhvlgxl E+� � e+��� L ulvxowdwl vrqr=
5L44i _i� hit�_�� +i||@ _i**@hi}hitt�L?i 4i_�@?@ +i||@ @4�?�4� ^�@_h@|�SE+� � e+��2 �bH�eebc ee : ��ebeDc .�S m+� � e+�m ��bec e 	 �ef�c e� �

615 O*lshusldqr gl uhjuhvvlrqhVl ë ylvwr frph od surfhgxud lwhudwlyd sursrvwd gd Nduvw ^7`/ hg looxvwudwd qho sdudjudir +614,/ulvxowl gl lpphgldwd frpsuhqvlrqh> wxwwdyld od vxd dssolfd}lrqh ë olplwdwd dood vlwxd}lrqh lqfxl yl vld xq*xqlfd yduldeloh hvsolfdwlyd ER ' ��� Txdqgr vl yxroh �vslhjduh� lo frpsruwdphqwrghood yduldeloh glshqghqwh t phgldqwh gxh r slü yduldelol hvsolfdwlyh ER A 2� lo sureohpd sxõhvvhuh ulvrowr frq o*dxvlolr gl whfqlfkh gl surjudppd}lrqh olqhduh1Qho vhjxlwr vl looxvwuhuã xqd surfhgxud lq}ldophqwh sursrvwd gd Fkduqhv/ Frrshu h Ihujxvrq^6` qho 4<88 h vxffhvvlydphqwh irupdol}}dwd gd Zdjqhu ^43` qho 4<8<> iduhpr sulqflsdophqwhulihulphqwr do vhfrqgr odyrur1Vl vxssrqjd gl glvsruuh gl ? rvvhuyd}lrql gl xqd yduldeloh glshqghqwh t h gl R yduldelolhvsolfdwlyhG f�c � � � c f�c � � � c fR� Vl yrjolrqr ghwhuplqduh l frh!flhqwl S�c S2c � � � c SR gho pr0ghoor=
e+ ' S�%� n S2%2 n � � �n S�%� n � � �n SR%R ' R[

�'� S�%� +6153,
fkh plqlpl}}dqr od vrppd ghjol vfduwl lq ydoruh dvvroxwr=

?[
�'� mo�m '

?[
�'� m+� � e+�m ' ?[

�'�
�����+� � R[

�'� S�%��
����� � +6154,

Lq dowuh sduroh lo sureohpd fkh vl yxroh ulvroyhuh ë=
4�?S�c��� cS� c��� cSR

?[
�'� m+� � e+�m ' 4�?S�c��� cS� c��� cSR

?[
�'�

�����+� � R[
�'� S�%��

����� � +6155,
61514 Od udssuhvhqwd}lrqh ghl uhvlgxl frph gl�huhq}d gl gxh txdqwlwã qrq qh0jdwlyhLo jhqhulfr vfduwr o� ' +� � e+� sxõ hvvhuh qhjdwlyr/ srvlwlyr r qxoor1 H* qrwr fkh rjqlqxphur uhdoh sxõ hvvhuh hvsuhvvr frph gl�huhq}d gl gxh txdqwlwã qrq qhjdwlyh/ frvï srvvldpr
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hvsulphuh lo jhqhulfr vfduwr frph=o� ' 0� � B� frq 0�c B� A f� +6156,Od udssuhvhqwd}lrqh 6156 qrq ë lq jhqhudoh xqlfd pd glyhqwd xqlfd txdqgr vl lpsrqh loylqfror fkh od vrppd 0� n B� vld plqlpd> lq txhvwr fdvr vl kd=0� ' o� B� ' f vh o� : f0� ' f B� ' o� vh o� 	 f0� ' f B� ' f vh o� ' f �
Hvhpslr 616 Vl vxssrqjd gl yrohu udssuhvhqwduh lo ydoruh o ' 2 frph gl�huhq}d gl gxhqxphul qrq qhjdwlyl 0 h B� Xqd vfhowd srvvleloh ë 0 ' � h B ' � gl prgr fkh o ' 2 ' 0� B '� � �� Vl srwuheeh dqfkh vfhjolhuh 0 ' D h B ' � gl prgr fkh o ' D � � ' 2( oh srvvlelolfrsslh E0c B� vrqr lq�qlwh1 Wxwwdyld vh vl lpsrqh fkh od vrppd 0 n B vld plqlpd o*xqlfdudssuhvhqwd}lrqh srvvleloh vl rwwlhqh vfhjolhqwr 0 ' 2 h B ' f( lq wxwwl jol dowul fdvl 0n B : 2�Vl vxssrqjd rud gl yrohu udssuhvhqwduh lo ydoruh o ' �e� Xqd vfhowd srvvleloh ë 0 ' � h B ' Dgl prgr fkh o ' �e ' 0� B ' �� D� Vl srwuheeh dqfkh vfhjolhuh 0 ' � h B ' . gl prgr fkho ' �� . ' �e( dqfrud oh srvvlelol frsslh E0c B� vrqr lq�qlwh1 Wxwwdyld lpsrqhqgr lo ylqfrorfkh od vrppd 0n B vld plqlpd o*xqlfd udssuhvhqwd}lrqh srvvleloh vl rwwlhqh vfhjolhqwr 0 ' fh B ' e( lq wxwwl jol dowul fdvl 0n B : e�Dood oxfh gl txhvwd srvvleloh udssuhvhqwd}lrqh/ vl frqvlghul lo vlqjror uhvlgxr ghood 6154>ryyldphqwh vl kd=

o�
;AAA?AAA=

: f vh +� : SR�'� S�%��' f vh +� ' SR�'� S�%��	 f vh +� 	 SR�'� S�%��
( +6157,

Gdood 6156 vl rwwlhqh shuwdqwr od vhjxhqwh udssuhvhqwd}lrqh=
o� ' 0� � B�

;AAA?AAA=
0� ' o� B� ' f vh +� : SR�'� S�%��0� ' f B� ' o� vh +� ' SR�'� S�%��0� ' f B� ' f vh +� 	 SR�'� S�%��

� +6158,
Ryyldphqwh od udssuhvhqwd}lrqh 6158 sxõ hvvhuh dgrwwdwd shu fldvfxqr ghjol ? sxqwl> lqrowuhvl dyuã=

e+� n 0� � B� ' R[
�'� S�%�� n 0� � B� ' +� +6159,
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Oh suhfhghqwl frqvlghud}lrql srvvrqr hvvhuh lqwhusuhwdwh dqfkh lq whuplql jhrphwulfl1 Vlvxssrqjd shu frprglwã fkh lo prghoor xwlol}}dwr vld od uhwwd=
e+ ' R[

�'� S�%� ' S�%n S2� +615:,
Suhvr xqr ghjol ? sxqwl E%�c +��c � ' �c � � � c ?c vl srvvrqr suhvhqwduh wuh fdvl +vl yhgd od �jxud615:,=
l, lo sxqwr jldfh vrsud od uhwwd frph qho fdvr gho sxqwr E%|c +|�� Shu txhvwr sxqwr vl kd+| : e+| ' S�%| n S2 shuwdqwr/ vhfrqgr od 6158/ vduã o| ' 0| h B| ' f(ll, lo sxqwr jldfh vxood uhwwd frph qho fdvr gho sxqwr E%,c +,�� Shu txhvwr sxqwr vl kd+, ' e+, ' S�%, n S2 shuwdqwr/ vhfrqgr od 6158/ vduã o, ' 0, ' B, ' f(lll, lo sxqwr jldfh do gl vrwwr ghood uhwwd frph vl kd shu lo sxqwr E%&c +&�� Lq txhvwr fdvr+& 	 e+& ' S�%& n S2 shuwdqwr/ vhfrqgr od 6158/ vduã o& ' B& h 0& ' f�
61515 Od ghwhuplqd}lrqh ghl frh!flhqwl ghoo*lshusldqr gl uhjuhvvlrqh frph sur0eohpd gl surjudppd}lrqh olqhduhVxood edvh ghood udssuhvhqwd}lrqh ghl uhvlgxl looxvwudwd qho sdudjudir suhfhghqwh/ ë srvvlelohulvfulyhuh od vrppd ghjol vfduwl dvvroxwl 6154 frph=

?[
�'� mo�m '

?[
�'� m0� � B�m +615;,

Lqrowuh/ ulfrugdqgr fkh/ shu fldvfxqr ghjol ? sxqwl/ dophqr xqr wud 0� h B� ì qxoor/ od 615;glyhqwd=
?[

�'� m0� � B�m ' ?[
�'� 0� n

?[
�'� B� +615<,

D txhvwr sxqwr ulvxowd hylghqwh fkh od ulfhufd ghl sdudphwul ghoo*lshusldqr gl uhjuhvvlrqh+6153, fkh plqlpl}}dqr od vrppd ghjol vfduwl dvvroxwl htxlydoh d ulfhufduh S�c S2c � � � c SR fkhuhqgrqr plqlpd od 615< whqhgr frqwr fkh ghyh ydohuh/ shu fldvfxqr ghjol ? sxqwl/ od 6159 hghyh hvvhuh 0�c B� A f � ' �c � � � c ?�
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Iljxud := Od udssuhvhqwd}lrqh ghl uhvlgxl frph gl�huhq}d gl gxh txdqwlwã qrq qhjdwlyh1
Lo sureohpd gl plqlpr 6155 sxõ hvvhuh shuwdqwr ulirupxodwr frph lo vhjxhqwh sureohpd glsurjudppd}lrqh olqhduh=

4�?S�c��� cSR(0�c��� c0?B�c��� cB?
5 ' ?[

�'� 0� n
?[

�'� B� +6163,
vrjjhwwr dl ylqfrol

R[
�'� S�%�� n 0� � B� ' +� � ' �c � � � c ? +6164,

S� W f � ' �c � � � c R +6165,0�c B� A f � ' �c � � � c ? +6166,
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Ulvshwwr d txdqwr ylvwr qho sdudjudir 5/ ghglfdwr dood surjudppd}lrqh olqhduh/ qho sureohpd6163 qrq yl ë lo ylqfror gl qrq qhjdwlylwã vxooh R yduldelol ghflvlrqdol S� E� ' �c � � � c R�� Wxw0wdyld/ vhfrqgr frqvlghud}lrql gho wxwwr dqdorjkh d txhooh ylvwh qho sdudjudir 61514/ ë srvvlelohudssuhvhqwduh fldvfxqr ghl frh!flhqwl S� frph gl�huhq}d gl gxh txdqwlwã qrq qhjdwlyh43=S� ' _� � �� �Lqrowuh do �qh gl srwhu ulvfulyhuh lo sureohpd 6163 vhfrqgr od irupd fdqrqlfd 518 fl vl sxõulfrqgxuuh dg xq sureohpd gl pdvvlpr vhpsolfhphqwh prowlsolfdqgr shu �� od ixq}lrqhrelhwwlyr1Lq gh�qlwlyd lo sureohpd gl plqlpr 6163 sxõ hvvhuh ulvfulwwr frph=
4@ _�c��� c_R��c��� c�R0�c��� c0?B�c��� cB?

5� ' � ?[
�'� 0� �

?[
�'� B� +6167,

vrjjhwwd dl ylqfrol
R[

�'�E_� � ���%�� n 0� � B� ' +� � ' �c � � � c ? +6168,
_� c �� A f � ' �c � � � c R +6169,0�c B� A f � ' �c � � � c ? +616:,

Lo sureohpd frqvwd gl 2R n 2? yduldelol E_�c � � � c _R(��c � � � c �R( 0�c � � � c 0?( B�c � � � c B?� h gl ?ylqfrol gl xjxdjoldq}d 6168 rowuh dl ylqfrol gl qrq qhjdwlylwã vxooh yduldelol1H* srvvleloh udssuhvhqwduh lo sureohpd dqfkh lq whuplql pdwulfldol> d txhvwr sursrvlwr vlrvvhuyl fkh=
l, l frh!flhqwl ghooh yduldelol _� c �� E� ' �c � � � c R� qhood ixq}lrqh relhwwlyr vrqr qxool>ll, l frh!flhqwl ghooh yduldelol 0�c B� E� ' �c � � � c ?� qhood ixq}lrqh relhwwlyr vrqr ��(lll, l frh!flhqwl ghooh yduldelol _� c �� E� ' �c � � � c R� qho jhqhulfr � � 6J ylqfror vrqrulvshwwlydphqwh %�� h �%��(

43Lq uhdowã jol dojrulwpl lpsohphqwdwl lq dofxql sdffkhwwl lqirupdwlfl uhqgrqr vxshu xr txhvwr xowhulruhsdvvdjjlr lq txdqwr frqvhqwrqr gl vshfl�fduh lo olplwh lqihulruh h lo olplwh vxshulruh shu fldvfxqd yduldelohghflvlrqdoh1
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ly, l frh!flhqwl ghooh yduldelol 0�c B� E� ' �c � � � c ?� qho jhqhulfr ��6J ylqfror vrqr ulvshwwl0ydphqwh n� h ���Lq gh�qlwlyd lo sureohpd hvsuhvvr lq whuplql pdwulfldol ë=4@  5� ' UA v1d1 � ' ) A f
<@> +616;,

gryh=
� '

59997
%�� %2� � � � %R�%�2 %22 � � � %R2111 111 1 1 1 111%�? %2? � � � %R?

�%�� �%2� � � � �%R��%�2 �%22 � � � �%R2111 111 1 1 1 111�%�? �%2? � � � �%R?

� f � � � ff � � � � f111 111 1 1 1 111f f � � � �
�� f � � � ff �� � � � f111 111 1 1 1 111f f � � � ��

6:::8

U ' � f f � � � f f f � � � f �� �� � � � �� �� �� � � � �� �A
 ' � _� _2 � � � _R �� �2 � � � �R 0� 02 � � � 0? B� B2 � � � B? �A

) ' � +� +2 � � � +? �A �Vh vl lqglfd frq fE?fR� od pdwulfh fkh ulsruwd shu uljd/ l ydorul rvvhuydwl ghooh R yduldelolhvsolfdwlyh h frq U? od pdwulfh lghqwlwã gl ruglqh ?/ srvvldpr xwlophqwh ulvfulyhuh od pdwulfhghl frh!flhqwl ghl ylqfrol � frph=� ' df m �f m U? m �U?o �Grsr dyhu ulvrowr lo sureohpd 616;/ l frh!flhqwl ghoo*lshusldqr gl uhjuhvvlrqh vl rwwhqjrqr shugl�huhq}d= 59997
S�S2111SR

6:::8 '
59997

_�_2111_R
6:::8�

59997
���2111�R

6:::8 �
Lqrowuh shu rjql ydoruh ghoo*lqglfh �c dophqr xqd ghooh yduldelol 0� h B� ghyh hvvhuh qxood44144Vdudqqr hqwudpeh qxooh txdqgr lo sxqwr jldfh vxoo*lshusldqr gl uhjuhvvlrqh1
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Hvhpslr 617 Vl ulsuhqgd o*hvhpslr d sdj1 < gho whvwr ]hqjd ^45`1 Shu ? ' 2f d}lhqghdjulfroh vrqr vwdwh ulohydwh 7 yduldelol= t ' uhgglwr dqqxr lq plolrql gl oluh> f� ' vxshu�flh+lq hwwdul,> f2 ' qxphur gl erylql1 L gdwl vrqr ulsruwdwl qhood vhjxhqwh wdehood=
j� 9 55 4; ; 45 43 4: 44 49 56 : 45 57 49 < 44 55 44 49 ;j2 4; 3 47 9 4 < 9 45 : 5 4: 48 : 3 45 49 5 9 45 48v <9 ;6 459 94 8< <3 ;5 ;; ;9 :9 435 43; <9 :3 ;3 446 :9 :7 <; ;3Vl ulfdyl o*htxd}lrqh gho sldqr gl uhjuhvvlrqh=et ' S�f� n S2f2 n S� +616<,

fkh plqlpl}}d=
7 ' ?[

�'� m+� � S�%�� � S2%2� � S�m � +6173,
Vl wudwwd gl ghwhuplqduh l frh!flhqwl S�c S2 h S� gho sldqr 616< fkh uhqgrqr plqlpd odvrppd 61731 Vl rvvhuyl fkh ë vhpsuh srvvleloh lqfoxghuh qhoo*htxd}lrqh gho sldqr o*lqwhufhwwdS� lqvhuhqgr xqd yduldeloh hvsolfdwlyd �wwl}ld f� fkh dvvxph ydoruh � shu fldvfxqd ghooh? ' 2f rvvhuyd}lrql1Lo sureohpd gl surjudppd}lrqh olqhduh dvvrfldwr kd= 2R n 2? ' 2 � � n 2 � 2f ' eS yduldelolvxooh txdol judyd lo ylqfror gl qrq qhjdwlylwã1 Fl vdudqqr lqrowuh ? ' 2f ylqfrol gho wlsr=

�[
�'�E_� � ���%�� n 0� � B� ' +�

_�%�� n _2%2� n _� � ��%�� � �2%2� � �� n 0� � B� ' +�Oh pdwulfl h l yhwwrul dvvrfldwl do sureohpd=4@  5� ' UA v1d1 � ' ) A f
<@>

vrqr=
�E2fceS� '

59997
S �H �22 f �111 111 111H �D �

�S ��H ���22 f ��111 111 111�H ��D ��
� f � � � ff � � � � f111 111 1 1 1 111f f � � � �

�� f � � � ff �� � � � f111 111 1 1 1 111f f � � � ��
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UEeSc�� ' � f f f f f f �� �� � � � �� �� �� � � � �� �A
 EeSc�� ' � _� _2 _� �� �2 �� 0� 02 � � � 02f B� B2 � � � B2f �A

)E2fc�� ' � bS H� � � � Hf �A �
Lo sureohpd ë vwdwr ulvrowr vld xvdqgr od ixq}lrqh �olqsurj� glvsrqleloh shu lo sdffkhwwr ds0solfdwlyr Pdwode 918 vld xwlol}}dqgr od ixq}lrqh �olqbsurj� iruqlwd gdood oleuhuld LPVO0FQO1L ulvxowdwl rwwhqxwl/ suhvvrfkì lghqwlfl45/ vrqr=57 S�S2S�

68 ' 57 HHbc b�f�f�Hc eHD�f�bc 2�H
68� 57 HD2c .S��f�Sc b�H�f�Sc �HD

68 ' 57 �c DS.�c f���.c �S.
68

shuwdqwr o*htxd}lrqh gho sldqr gl uhjuhvvlrqh fkh plqlpl}}d od vrppd ghjol vfduwl dvvroxwl ë=et ' �c DS. f� n �c f�� f2 n �.c �S. +6174,h lo fruulvsrqghqwh ydoruh gl V ë=
7 ' ?[

�'� m+� � �c DS. %�� n �c f�� %2� n �.c �S.m ' ���c �e2�
O*htxd}lrqh gho sldqr gl uhjuhvvlrqh rwwhqxwr frq lo phwrgr ghl plqlpl txdgudwl ë=et ' 2c ��H f� n �c 2D. f2 n 2Hc DeS�Shu hqwudpel l sldql vl vrqr fdofrodwh oh vrpph ghl txdgudwl h ghl ydorul dvvroxwl ghl uhvlgxlE+� � e+��� L ulvxowdwl vrqr=

5L44i _i� hit�_�� ��@?L _i**@hi}hitt�L?i 4i_�@?@ ��@?L @4�?�4� ^�@_h@|�SE+� � e+��2 ��Sfc 2 : bb�c Df��S m+� � e+�m ���c �e2 	 �2fc fe� �
Sulpd gl frqfoxghuh ë qhfhvvdulr djjlxqjhuh fkh Zdjqhu ^43` qho vxr odyrur qrq ulvroyhgluhwwdphqwh lo sureohpd gl surjudppd}lrqh olqhduh +6163,/ +6164, h +6165,/ pd sursrqh glxwlol}}duh lo fruulvsrqghqwh sureohpd gxdoh frq lo ydqwdjjlr gl rwwhqhuh xqd frqvlghuhyrohulgx}lrqh gho qxphur gl yduldelol ghflvlrqdol gd 2Rn2? d ?1 Qho suhvhqwh odyrur vl ë suhihulwrqrq dsshvdqwluh od wudwwd}lrqh ghoo*dujrphqwr> vl lqylwd lo ohwwruh lqwhuhvvdwr dg dssurirqgluho*dujrphqwr1

45Gl�hulvfrqr qhoo*ruglqh ghood txduwd fliud ghflpdoh1
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Ulihulphqwl eleolrjud�fl^4` Deghopdohn Q1Q1 +4<:7,/ �Rq wkh Glvfuhw Olqhdu O� Dssur{lpdwlrq dqg O� Vroxwlrqvri Ryhughwhuplqhg Olqhdu Htxdwlrqv�/ Mrxuqdo ri Dssur{lpdwlrq Wkhru|/ 44/ 6;0861^5` Fdufdqr J1 +5335,/ Hohphqwl gl Surjudppd}lrqh Olqhduh/ Hgl}lrql Gdwdqryd/ Plodqr1^6` Fkduqhv D1/ Frrshu Z1Z1/ Ihujxvrq U1R1 +4<88,/ �Rswlpdo Hvwlpdwlrq ri H{hfxwlyhFrpshqvdwlrq e| Olqhdu Surjudpplqj�/ Pdqdjhphqw Vflhqfh/ 4/ 46;04841^7` Nduvw R1M1 +4<8;,/ �Olqhdu Fxuyh Ilwwlqj Xvlqj Ohdvw Ghyldwlrqv�/ Mrxuqdo ri wkhDphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ 86/ 44;04651^8` Nrhqnhu U1/ Edvvhw J1 Mu +4<:;,/ �Uhjuhvvlrq Txdqwlohv�/ Hfrqrphwulfd/ 79/ 660831^9` Nropdq E1/ Ehfn U1H1 +4<<8,/ Hohphqwdu| Olqhdu Surjudpplqj zlwk Dssolfdwlrqv/vhfrqg hglwlrq/ Dfdghplf Suhvv1^:` Pxuw| N1J1 +4<;6,/ Olqhdu Surjudpplqj/ Mrkq Zloh| ) Vrqv1^;` Rvwdvlhzlf} Z1 +4<<7,1 Olqh Ilwwlqj wr Vfdwwhuhg Gdwd/ pdwhuldoh glgdwwlfr shu loGrwwrudwr gl Ulfhufd lq Vwdwlvwlfd/ Idfrowã gl Hfrqrpld 0 Xqlyhuvlwã gl Wuhqwr1^<` Vsrvlwr Y1D1/ Nhqqhg| Z1M1/ Jhqwoh M1H1 +4<::,/ �Dojrulwkp DV 443= OR Qrup Ilw rid Vwudljkw Olqh�/ Dssolhg Vwdwlvwlfv/ 59/ 447044;1^43` Zdjqhu K1P1 +4<8<,/ �Olqhdu Surjudpplqj Whfkqltxhv iru Uhjuhvvlrq Dqdo|vlv�/Mrxuqdo ri wkh Dphulfdq Vwdwlvwlfdo Dvvrfldwlrq/ 87/ 53905451^44` ]hqjd P1 +4<;;,1 Lqwurgx}lrqh dood Vwdwlvwlfd Ghvfulwwlyd/ Ylwd h Shqvlhur1^45` ]hqjd P1 +4<<7,1 Phwrgl Vwdwlvwlfl shu o*Hfrqrpld h o*Lpsuhvd/ Jldsslfkhool Hglwruh/Wrulqr1
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