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� � I KNM<OPGPQU�zWwD.QZG'WwO'F_[ r G6S�O'Q�[.K�W6S�]_]HK�|�Q \�WwK�i0SUGPG6WwD<OPKNM r D�WwD.QLfgG'Q ]}{NQ GqK�O
QtSUIpD�KUWwD.QLO
\.M.O'F_[ r WwD<Q`\<Q � KNO'fRSUWPF_KN[�j&kmWvFHGvM<GPQ � M<]�WPKgfgS�YUQZS � QL|�i<D*��G'F_ItSU]�fAK�\.Q ]HGEK � Y*[.K�WPG
SU[.\
]_FH[.Y*G � K�O��NK�M.OPG'Q ] � �<S�G�WPD.F_G&|2F_]H]�D<Q ]_ig�NKNM�WPK�S�i.i<OPQ ILF�SUWPQ
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QL[.\.GESUOPQvQtS�G'F_]H�
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Tu�lfgQL]HWPF_[ r O'KNiVQ`K�{NQLO
S�¡¢{�Q O'�~]HK�|4£¥¤ r S�Gv¦0S�fgQUj��!\0S�fAG2OPQ ILKNfAfgQL[.\.G2WwD.Q`M.GPQ`K � S�[
Q ]HQ IsWwOPFHIqQs§�WwQL[.GPFHKN[~ItS�T.]HQ��.|2D.FHIpD�I S�[~TVQqi.]HM rNr QL\�FH[uWwK�FHWPGPQL] � WwK � KNOPf¨WwD.Q4Y*[.K�W j

� � I KNM.O'GPQ�|�Q�\.K�[zn©Wg|�SU[*WRWwK^D.S�{�Q�WwKbItS�O'O'��GwS�IpY*]_KNS�\.GRK � Y�[<K�WwGRS�OPKNM<[.\>|2FHWPD
M.G�FH[^KNO'\.Q OJWwK�G8WwM.\X�^WwD<Q fªfRSUWPD.Q fgSUWPF_ItSU]_]H��j�CED.Q�ILKN[u{NQL[*WPF_KN[.S�],|,S���WwK�OPQ i<OPQ G'Q [uW
Y*[.K�WPG ��K�[�i0S�i�Q OvKNO!SgT.]_S�IpY*TVKNS�OP\z�«FHG!Tu�~fgQ S�[.G!K ��¬ cm\.F_fAQ [<GPF_K�[0S�]z\.F_S r OPS�fgGLj�CED.QLGPQ
\.F_S r OwSUfgG�G'D.K�|�I M.O8{NQ G,F_[yWwD.Qvi.]�SU[.Q���S�[.\AWwD.QvI M<O'{NQLGES�O'Q � T<OPKNYUQ [.�ZSUW,ILQ O8WpS�FH[gi�KNF_[uWPG
ItSU]_]_QL\lI OPK�GPGPFH[ r GEWwKyG'D.K�|­WwD0SdW!K�[.Q4G'WwOPS�[.\~F_GEG'M.i.i�KNGPQL\�WwKyi0S�G'G!T�Q D<F_[.\lWwD.Q4K�WPD.Q O2FH[
WwD<QqS�ILWPM0S�]Vadce\<F_fAQ [.G'F_KN[0SU]0Y�[<K�Wtj � � I K�M.OPG'Q��.fgS�[u�A\.FH®VQ O'Q [uWE\.F_S r OwSUfgG�ItSU[�OPQ i<OPQ G'Q [uW
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]_FH[.Y*F_[ r �0OPG8Wt�zFH[�KNOP\<Q O!WPKlS�i.i.O'Q ILF�SUWPQJ|2D0SUW6GPKNfAQ�K � WPD.Q�i.O'KNT.]_QLfgG
S�O'Q�jv´0KNOvWPD.F_G2|�QZItSU[�M.GPQJGPFHfgi.]HQ4I M.O8{NQ G
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S�]H]zI K�[<� r M.OPSUWwFHKN[.G2I K�[.GPFHG'WwFH[ r K � i.S�F_O'GEK � ILF_OPIL]_QLGEF_[~¶R·��.WwD<Q OPQJS�O'Q
I ]HQtS�O']H��We|�K�We��iVQLGJx WwD<KNGPQR|2D<F_IpD¸S�O'Q�]_FH[.Y�QL\�S�GZF_[bWPD.QR�0O'G'W�\<F�S r OPS�f¹S�T�K�{NQ���SU[.\
WwD<KNGPQ2|2D.F_IpDRS�OPQ2M.[<]_F_[<Y�Q \gS�G&F_[�WwD<QvWPD.F_O'\g\.F_S r OPS�f�j�CED.QvGPQLI KN[.\R\.F�S r OwS�fºF_]_]HM.G'WPOwSUWPQ G
WwD<Q�iVKNFH[uW�WwD0SUWZWwD.QLOPQ~S�OPQ � M<O'WwD<Q OyiVK�GPGPFHT.]_Qg|�St��GAWPK�]_FH[.Y�We|�K�M.[.Y*[.K�W'WwQ \�I M<O'{NQLGgF �
WwD<QL�lS�O'Q4[.K�W2OPQL»*M.F_O'Q \�WPKyTVQ4I FHOPIL]_Q GLj
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S�[.\�S�[lM.[.]HF_[.YUQ \~i0S�FHO�K � I F_O'I ]HQ GpÄ

CED.Ql[.Qs§�WyQ°§.SUfgi.]HQ���WwD<Q�Å6¾d½°½p¾dÂRÁPÆ�Ç�½°ÈÉÇ�ÊdËs��\.Q fAKN[.G8WwOPSUWwQLGyS�fgKNO'Q�GPM<T<Ww]HQ � KNOPf
K � ]HF_[.Y*F_[ r WwD.SUW�F_GJiVK�GPGPFHT.]_Q � KNOZWPD.OPQLQ�I FHOPI ]HQ GLjµÌ!K�WPQRWwD0SdW�F � S�[u�bKN[.Q�K � WPD.Q�ILF_OPIL]_QLG
F_GyO'Q fAK�{�Q \z��WwD.Q~K�WwD<Q OyWe|,K^S�OPQ~M.[.]HF_[.YUQ \z�&�NQLWAWwD<Q�G'QLW�K � WwD<OPQ Q~I FHOPIL]_Q GyI S�[.[.K�WgT�Q
GPQLi0S�OPSUWwQL\zj

� � I K�M.OPG'QA|�Qg[<Q Q \^i.OPQLI F_G'Qy\.QL�0[<FHWwFHKN[.G4K � Y�[<K�WwGJS�[.\�]_FH[.Y*G ��S�[.\�K � QL»*M.FH{US�]HQ [.ILQ
K � Y*[.K�WPG2S�[.\�]HF_[.Y*G ��F_[RKNOP\.QLO,WwKZGPQLW2M<ilSZi.OPK�iVQLO�fRSdWwD.QLfRSUWPF_I S�].WwD.QLKNO'��j�CED.F_G�I S�[�T�Q
\.KN[<Q���S�[.\�G'M.IpD�SRWwD.QLKNO'��\.K�Q GqQs§XFHG'Wtj4ke[.\<Q Q \���F}W6FHGqSR{NQLO'��SUILWwF}{NQyS�O'QtS�K � O'Q G'QtS�O'IpDz�
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OPFHItS�]hi.OPK�iVQLO'WwFHQ G4K � I M<O'{NQLGZFH[µadce\.FHfgQL[.GPFHKN[0S�]�GPi.S�I Qy\.FH\�[<K�WqWwM.O'[bK�M<WqWwK�D0St{�Q r K�K�\
S�i.i<]_F_I SUWwFHKN[.GL£
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I K�[.G'WPFHWwM<Q [uW�I M<O'{NQLGyFHW�D.S�G jµÕ��^S�[¸FH[*{US�O'F�S�[uW`|,Q�fAQtSU[�GPKNfAQRi<OPKNi�Q O8We��K � WPD.Q�]_FH[.Y
WwD.SUW,FHG�[.K�W�IpD0S�[ r QL\�Tu�g\<Q � KNO'fRSUWPF_KN[<G�F_[�a�ce\.FHfgQL[.GPFHKN[0S�]XGPi0S�ILQ�j!¡¢�bQvGPD0S�]H]«D0St{NQ6S`]_K�W
fAKNOPQyWwK�GwSt�bS�TVK�M<WZFH[u{�SUOPF�SU[*WPGJ]_SUWwQLO j¥¤�kmWZFHGJFH[*WPM.FHWPFH{�Q ]H� � KNTu{�F_KNM.G'��WPD0SUW`|,Q�I S�[.[.KUW
G'WwS�O'W�|2FHWwDyS!]_F_[<Y`K � �NGwSt�N�NWPD.OPQLQEI KNfAi�KN[.Q [uWPG�S�[.\�ILKN[d 'M.O'QEFHW�FH[uWwKqS6]HF_[.Y4K � We|�K4KNO � KNM<O
I K�fgi�KN[.QL[*WPG6|2FHWPD.KNM<W4ILM<WPWPF_[ r S�[<\bO'QÖ 'KNFH[.F_[ r WwD.Q�G8WwOPFH[ r GLj�´0KNO6Qs§<S�fAi.]HQ��z|�QAI S�[.[.KUW
fgS�Y�Q`S�I KNfAi�KN[.Q [uWv\.FHGwS�i.i�QtSUO j

Ì!K�|�I KN[.G'F_\.QLO�KN[.QEi�KNGPG'F_T.]HQESUW'WwQ fAi<W�WPKqfgK�\.QL]<Y*[.K�WPG&fgSUWPD.Q fgSUWwFHItS�]H]H��j��^QEfAF r D*W
WwO8�JWPK6\.Qs�0[.Q2S
Y*[.K�W�T*��S
GPQsW�K � Q »*M0SdWwF_K�[.G �uSU[.\�Q »*M.F}{�SU]_Q [<I Q�Tu�JI KN[uWwFH[*M.KNM.G�{US�O'F�SUWPF_KN[
K � i0S�OwSUfgQsWwQ O'G�KXILI M.O'OPF_[ r FH[AWPD.Q G'Q!QL»�M.SUWwFHKN[.G j�¯vK�|,Qs{NQ OL�XWPD.F_G�OPQL»*M.F_O'Q G&ItS�O'Q�j&ÍXM.i<iVKNG'Q
WwD.SUWE|,Q`G'WwS�O'W2|2F}WwD�WwD.Q4G8WpS�[.\.S�OP\~I FHOPI ]HQ
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F_G&S�[gQs§<S�fAi.]_QvK � WwD.QvGPFHfgi.]HQ G8W�Y*[.KUWt��ItS�]H]_Q \yWwD<QJâ�Ç<ãdÇ�¾dÒäj��!G&|�Q!{US�O8� Ü I KN[uWwFH[*M.KNM.G']H�N�
|�QZKNT<WwS�F_[�S � SUfgFH]H�gK � Q »*M.F}{US�]_QL[*W!Y*[.K�WPG ��i0S�OwSUfgQsWwOPFHGPQL\�Tu� Ü j2¯vK�|,Qs{NQ OL��|�Q�S�O'QJ[.KUW
S�]H]_K�|,QL\bWPK�i.M<W Ü�Ûåà ��T�Q I S�M.GPQgWwD.QgQ »*M0SUWPF_KN[.G`WwD.QL[�OPQLi.OPQLGPQL[*W�S�GPFH[ r ]_Qyi�KNF_[uW �hWwD<Q
KNO'F r FH[z�dS�[.\Z[<K�W�SvI FHOPI ]HQ�j��
[.\ Ü�æ�à |,KNM<]_\ r FH{NQ&WwD.Q&Q fAi<We�`GPQsWtj�ÍXK!|�Q�I ]HQtS�O']H�qI S�[.[.KUW
S�]H]_K�|çS�I KNfAi.]HQLWwQL]H�gS�O'T.FHWPOwS�O8�RILKN[uWwF_[*M.K�M.G�{US�OPF_SUWwFHKN[RK � i0SUOwS�fAQLWPQ OPG,KXILI M.O'OPF_[ r F_[�WwD<Q
Q »*M0SdWwF_K�[.G j`ke[ � S�ILW �³S�GPFHfgFH]�S�O � fAQLWPD.K�\.��I K�M.]_\�T�Q�M.G'Q \µWwK�fgS�Y�QySU[*��Y*[.K�W6{US�[.FHGPDzè
i.M<W2WPD.Q4Y�[<K�WvF_[.G'F_\.Q4S�GPi<D.Q O'QJK � GPMXégILF_QL[*WP]H��]_S�O r QqOwS�\.FHM.G2ê��«S�[.\�WPD.Q [�]_QLWvêÝë à j

CED.QZT<OwS�[.IpD�K � fgSUWwD<Q fgSUWwFHI G�|2D.FHIpD�GPKNO8WwGvKNM<WvWwD.FHG2Y�FH[.\�K � WwD<F_[ r F_GvItS�]H]_QL\�Ô0¾dÈÉÇ0Ò
Ë�ÁsÒ�ÒÖ¾pÔ0¾dÀ_¾PÊ�ìd��S�[.\yFHW�[.QLQ \.G�S6|2D.KN]HQvILKNM.O'GPQ2WwK4FHWPGPQ ] � jhCED<Q!ILKNM.OPG'Q G,��C2a ± à ± KN[yfAQLWPOPF_I
GPi.S�I QLG
S�[<\���C2a ± ¬ ± KN[�WwKNi�KN]_K r ��K � GPM<O � S�ILQ GvI K�{NQLO!G'KNfgQ4K � WwD<Q GPQ`F_\<QtS�GLj�¯vK�|,Qs{NQ OL�
k`S�fª[.K�W�G'M rNr QLG'WPF_[ r WPD0SUWZ��KNM�[.Q QL\¸WwK�D0St{�QlSUWPWPQ [.\.QL\�Q FHWPD.Q OJK � WwD<Q GPQ�ILKNM.O'GPQ GyFH[
KNO'\.Q OEWwK � KN]H]_K�|�WwD.FHGEKN[.QUj

� [.Q`WPQ O'f � O'KNfíWPKNiVK�]_K r �g|2F_]H]³TVQ`M.GPQ � M.]�WwKAM.G �«WwD.Q`F_\<QtSyK ��î ¾dÂRÁp¾dÂR¾d½mÔ î È_ËsÂ�j&�
D.KNfAQ K�fgKNO'i.D.FHGPf�F_G�GPF_fAi.]}�RS�ILKN[uWwFH[�M<KNM.G � M.[.IsWwFHKN[R|2D.FHIpD~D.S�G2S�I KN[uWPF_[*M.KNM.G,F_[u{NQLOPGPQUj
CED0SUW!F_GL�0WwD.Q � M.[.IsWwF_K�[�f�M<G'W!TVQJSgKN[<Q`WPKgKN[<QJILKNOPO'Q GPi�KN[.\<Q [.ILQl¡ÑKNOJ¿ È ïtÁ Ó ÒÑÈÎ¾dÇ�¤2ð � OPKNf
FHWPG�\.K�fRS�FH[ZK � \.QL�0[<FHWwFHKN[ZñåWPK6FHWPG�OPS�[ r Q,òR�NGPK!WwD0SUWhWwD.Q,F_[u{NQLOPGPQ � M<[.ILWPF_KN[�FHG�\.Qs�0[.QL\gSUG
S � M.[.IsWwF_K�[�ó³ô0õ,è*ò÷öVëøñ¸�0S�[.\~T�K�WwD~ó�S�[.\�ó�ô0õ�f�M.G8W2TVQqILKN[uWwFH[�M<KNM.G j�ke[~KNM.OEI S�GPQU�
WwD<QR\.KNfgS�FH[�ñ S�[.\^OPS�[ r QRò#|2FH]_]�[.KNO'fRSU]_]H��TVQyWwD<Qg|2D.KN]HQRK � adce\.FHfgQL[.GPFHKN[0S�]�GPi0S�ILQ
¶ · j��bQ~{�F_G'M0S�]HF_GPQ�D<KNfgQLKNfAKNOPi.D<F_GPfAG�S�GAI K�[*WPF_[*M.KNM<GgT.MXW�½wÁsÐ�Ás½wËsÈÑ¿ À_ÁZ\.Q � KNO'fRSdWwF_K�[.G j
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KN[.ILQ`S r S�FH[�WwD.QLOPQ4|,KNM<]_\lTVQ4[.K�WPD.Q KNO8�lK � Y�[<K�WwGLj
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WwK�iVKN]HK r FHItS�]�I FHOPIL]_Q GL�³F_G
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�^Q�D.S�{�QAS�]_O'QtS�\<��fgQL[uWwF_K�[.Q \�WPD0SUW6WPD.Q�GPFHfgi.]HQ G8WqY*[.K�W4F_G!WwD.Q�M.[<Y�[<K�Wtj�¯vK�|,Qs{NQ OL�
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\.F}®�QLOPQ [uWAi.O'KNT.]_QLfgGLj��
[�F_fAi�KNO'WwS�[uW�I KN[<I Q iXWgFHG�WwD0SdWgK � S�[­¾d½°ÈÎÁsÇ0ÒeÁPülY*[.K�WAKNO�]HF_[.Y«j
CED.FHG�fgQ S�[.G�WwD0SdW~S�[çS�OPO'K�| ¡¢WPK�FH[.\.FHItSUWPQ�WwD.Q � i�KNG'FHWwF}{NQL�¸\.F_O'Q ILWPF_KN[0¤gF_G�i.]_S�I QL\�KN[
QtSUIpD�I KNfAi�KN[.Q [uW j�ke[�WPD.F_G2GPF}WwM0SdWwF_K�[z�0Q »*M.F}{�SU]_Q [<I Q GvD0St{NQ`WwKgfRSUWPIpD�M<i�WwD<QZS�O'OPK�|2G6SUG
|�Q ]_]äj�´0KNO,Q°§<S�fgi<]_Q��XFHW,F_G,Q S�G'�gWwK�ILKN[u{XFH[.I Q6��KNM.O'GPQ ] � WwD0SUW,WwD.Q � K�]_]_K�|2FH[ r We|�Ky]_FH[.Y*G�S�O'Q
\.F}®�QLOPQ [uWJS�G�¾d½°ÈÎÁsÇ0ÒÖÁPü�]_FH[.Y*G ��S�]}WwD.K�M r D�WwD.Qs�µS�O'QAQL»*M.FH{US�]HQ [uW`S�G4KNOP\<F_[0S�O8��]HF_[.Y*GqF � WwD<Q
S�O'OPK�|2GvS�OPQ4OPQLfgK�{�Q \zj

�^QAGPD.S�]_]&S�]HGPKlTVQAI K�[.GPFH\.Q O'F_[ r \.FH®VQ O'Q [uW`We�Xi�Q GJK � Y*[.KUWwG jR�
[^FHfgi�KNO8WpS�[uW4GPi�Q ILF�S�]
I ]_S�GPGEFHG�WwD0SdW2K � Æ�À ÒÖÁs½°Ç�Æ�ÒÑÈÉÇ�ÊyãdÇ�¾dÒ¢Ësj�CED<Q GPQJS�O'QqY�[<K�WwGE|2D.FHIpD~D.S�{�QJ\<F�S r OPS�fAG,F_[�|2D<F_IpD
WwD<Q`K�{�Q OPi.S�GPG'Q G6SU[.\�M<[.\.Q O'i0S�G'GPQ G
S�]HWPQ O'[0SUWwQ4SUG2|�Q r KAOPKNM.[<\lWPD.Q4Y*[.K�Wtj

á�{NQ O8�>Y*[.KUWR\.F_S r OPS�føItSU[>T�Q�fgS�\.QlF_[uWPK�WPD.Q�\<F�S r OPS�føK � S�[�SU]HWwQLOP[0SdWwF_[ r Y*[.KUW
Tu�lIpD0S�[ r F_[ r I O'KNGPG'F_[ r GvGPM<FHWpSUT.]H��j,á�§XiVQLOPFHfgQL[*WPF_[ r |2F}WwD~GPfgS�]_]z\<F�S r OPS�fAGEGPD.KNM<]_\~GPK�KN[
I K�[*{�FH[.I Q��NK�M�K � WPD.F_GL��S�[.\�F}Wtn©G4S r KXK�\�Qs§XQLOPI FHGPQ�WwK�WPO'��WwK��0[.\�S�fAQLWwD<KX\ � KNO
\.KNF_[ r
WwD<F_G�|2D.FHIpD~|2FH]_]³S�]}|�St��GE|,K�OPY«j

�¸]_KN[ r G'WpSU[.\.F_[ r I KN[d 'QLILWPM.OPQ&S�T�KNM<W�SU]HWwQLOP[0SdWwF_[ r Y*[.K�WwGz|,S�G�i.O'K�{�Q \`OPQLI Q [uWP]H�A¡ ±-,/./+ ¤°j
CED.FHGJGPS���G�F � |�QRD.S�{�Q�S�[bS�]HWPQ O'[0SUWwFH[ r \.F�S r OwS�f � KNOZSlY*[.K�W �hWwD<Q [^WPD0SUW`Y*[.K�W�I S�[.[.KUW
D0St{NQ
S�[u�y\.F�S r OwS�fº|2FHWwD � QL|�Q O�I O'KNGPG'F_[ r G�WwD.S�[gWPD.Q O'Q
S�O'Q2F_[yWwD.Q!S�]HWPQ O'[0SUWwFH[ r \.F�S r OwS�f~j
ke[�i.S�O'WPF_I M<]�S�OL�.FHW � KN]H]_K�|2G � OPKNf�WwD.FHGvWPD0SUW2WwD.Q`[*M.f�T�Q OvK � ILOPKNG'GPFH[ r G
FH[~S�[�S�]}WwQLOP[0SUWPF_[ r
\.F_S r OwSUfíF_GvS�[�F_[u{US�OPF_S�[uW2K � WPD.Q`Y�[<K�Wtj�CED<F_G r FH{�Q G!SAfAQtS�[<GvWPKAWPQ ]_] � K�OvQ°§<S�fgi<]_QqWwD0SdW
WwD<QvWPOPQ � K�F_]«Y*[.K�W,S�[.\gWPD.Q!� r M.OPQ°ceQLF r DuW&Y*[.K�WESUOPQv\.FH®VQ O'Q [uWt�XS�[.\AWwD0SUW�T�K�WwDgK � WPD.Q f¨S�O'Q
\.F}®�QLOPQ [uW � OPK�f�WwD<Q`M<[.Y*[.K�Wtj

�
IsWwM0S�]H]H�y|�Q6D0St{NQ6WPKZT�QqSZT.F}W,fAKNOPQ!ItS�O'Q � M.]�S�T�KNM<W,WPD.Q
\<QL�0[.F}WwFHKN[RK � SU[�S�]HWPQ O'[0SUW'c
F_[ r \.F_S r OPS�f � KNO4WwD.FHG`WPD.Q KNO'Q f@WwK�S�i.i.]}�Nj��bQRItSU[�QtS�G'F_]}�µS�]HWPQ OJS�Y*[.K�WZ\.F�S r OwS�f T*�
F_[uWPOPK�\.M.I FH[ r Sy]_K�KNi�KNO�We|2F_G8WwFH[ r Syi.S�O'W2K � WwD<Q`Y*[.KUWvWPD.OPK�M r D ±-. à/0 j
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isthmus

isthmus

�
[AS�]}WwQ O'[0SUWPF_[ r \.F�S r OwS�f:F_G�ItS�]H]_Q \R½pÁPü�â Ó ÁPü�F � WPD.Q O'Q2S�OPQ�[<KqI OPK�GPGPFH[ r G�K � WPD.F_G�WPOPF}{XF_S�]
Y*F_[.\�j
CED.FHG6GPi�Q ILF�S�]�Y*F_[.\�K � I O'KNGPG'F_[ r FHG!Q S�GPFH]H�~OPQLI K r [<F_GPQL\z�zSUG!We|�K�K � WwD.Q � KNM.Ovi.]�S�[<Q
OPQ r F_K�[.GZK � WwD.Qg\.F�S r OwS�f |2D.FHIpD¸fgQLQLW�SUWJWPD.Q�ILOPKNG'GPF_[ r S�OPQgi0S�O8W�K � WPD.QRGPS�fAQ r ]HKNT0S�]
OPQ r F_K�[¸F_[^WPD.Q�|2D.KN]HQ�i.]�SU[.Q�j^ÍXM.IpD�S�WwO'FH{�F�S�]&I O'KNGPG'F_[ r �&I S�]_]HQ \¸SU[ÏÈ_ËsÒ î Â�âuËs��F_G�Q S�GPFH]H�
Q ]HF_fAF_[0SdWwQ \lTu�lWe|2F_G8WwF_[ r SRi0SUO'W!K � WwD<QZ\.F_S r OwSUfíWwD.O'KNM r D ±-. à 0 j2ke[�WPD.QZ[<Qs§�WqGPQLILWPF_KN[z�
|�Q�GPD0SU]_]*GPQLQ,WwD0SdW�|�Q�\.K6[.KUW�O'QtS�]H]H�4]_K�GPQ�S�[u��WPD.F_[ r Tu�ZO'Q G'WPOPFHILWwFH[ r WPK
\.F_S r OPS�fgG³|2F}WwD.KNMXW
F_G8WwD.fZM.GPQLG j�CED.K�GPQE|2FHWPD�F_G'WPD.f�M.G'Q G�ItSU[AT�QEKNT<WwS�F_[<Q \�Tu�yS6i.O'KXILQ GPG�I S�]_]HQ \ Ó ¾dÂ
Ô0¾�ËsÈÉÒÑÈÎ¾dÇ
� OPK�f�WwD<Q`KUWwD.QLOPG j

$&%32 4�/��65Z/�;<7e+.7Ö/,)@/! �9:)6/�+.;
CED.Q � M.[<\0S�fAQ [uWpS�]Vi.OPK�T.]_QLf¨FH[�Y*[.K�W�WPD.Q K�O'��FHG�WPD.Q Ó À}ÆdËpËsÈ 7 Ó Æ�ÒÑÈÎ¾dÇ�K � Y*[.K�WwGLj�CED.F_GESUGPY*G
� KNOES � ]_F_G8Ww�JK � S�]_]�iVK�GPGPFHT.]_Q
Y�[<K�WEWe��iVQLGvK�O�Q »*M.F}{�SU]_Q [<I Q6IL]�S�G'GPQ GL�0GPK�WPD0SUW2QL{�Q O8��Y*[.K�WEFHG
Q »*M.F}{US�]_QL[*W
WwK�KN[.QySU[.\�KN[.]}��KN[<Q�Y�[<K�W4KN[�WwD<Q�]_F_G8Wtj4´0M.O8WwD.QLO �zWwK�T�Q�K � i.OPS�ILWPF_I S�]�M.G'Q
|�QZ[.QLQ \µSgfAQLWPD.K�\ � KNOv\.Q ILF_\.FH[ r |2D.F_IpD�fAQ fZTVQLO!K � WwD.QJ]_F_G8WvI KNO'OPQ G'iVK�[.\.G
WPK�S r FH{NQL[
Y*[.K�W j
CED.QLGPQyS�O'QJ{NQLO'��D0S�O'\�i.OPK�T.]_QLfgGL£!ChS�T.]HQ G6K � Y�[<K�WwGqSUOPQ�SUOPOwSU[ r Q \�S�I ILKNOP\.FH[ r WPK
WwD<Q � ILOPKNG'GPF_[ r [*M.f�T�Q O'�.�hÈ
	ÑÁ�	2WwD.QJGPfgS�]_]HQ G'Wv[*M.f�T�Q O!K � ILOPKNG'GPF_[ r i�KNF_[uWwG � KNO!S�[u��Y*[.KUW
F_[bWwD.QgQ »*M.FH{US�]HQ [.ILQ�I ]_S�GPGLj�´0KNOJQs§<S�fAi.]_QAWwD.QLGPQRWwS�T.]_QLGJ|2FH]_]�]_FHG'WJKN[.]H��KN[<QRY*[.K�W�We��i�Q
|2FHWPDZWwD<OPQ QEILOPKNG'GPFH[ r G2¡ÉWwD.Q,WPOPQ � KNF_]�¤�SU[.\�KN[.]}�JK�[.Q,|2FHWPD � KNM.OhI OPK�GPGPFH[ r G2¡ÉWwD.Q�� r M.O'Q�Q F r DuW
Y*[.K�Wp¤sj�´0KNO,WPD.OPQLQqM.i�WwK�WPQ [lI O'KNGPG'F_[ r G�WwD.Qq[*M.f�T�Q O,K � Y�[<K�WEWe��iVQLGEF_G ± � ± � ¬ �<a<� 1 � ¬ ± �
� , � ±-+8� OPQLGPi�Q ILWPFH{�Q ]H��j

ke[ � KNO'fRS�]H]H���*|�Q4\.QL�.[.Q6WwD.Q Ó ¾dÂ
Ô0¾�ËsÈÉÒÑÈÎ¾dÇ�K � We|�KAY*[.KUWwG9� õ S�[<\:� Ø WwK�T�Q6WwD.QqY*[.KUW
KNT<WwS�F_[<Q \lTu��We�XFH[ r � õ � KN]_]HK�|,QL\�T*�;� Ø K�[lWPD.Q4GwS�fAQ4i.F_QLI Q4K � G'WPOPF_[ r j

K1
K2

=
K 21 K

�^Ql\.QL[.K�WPQ~WPD.F_G�[.Qs| Y*[.K�WyTu�<� õ>= � Ø j�CED.Q � KN]_]HK�|2FH[ r G'Q »*M.Q [<I Q�K � \.F_S r OwSUfgG
Qs§Xi.]_S�F_[<G�|2D*��WPD.Q4KNi�Q OwSdWwF_K�[�K � ILKNfAiVKNG'FHWPF_KN[�K � Y*[.K�WPGvFHGEI KNfAf�M<WwSUWwF}{NQUj
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CED.QµG'WPOwSUWPQ r �>F_G�WwK¸fgS�YUQ�KN[.Q�Y*[.K�WlG'fRS�]H]6S�[<\ÏGP]_FH\.Q�F}WlS�]_K�[ r WwD<Q�KUWwD.QLO�KN[.Q�j
� KNfAiVK�GPFHWPF_KN[�F_GqSU]_GPK�S�GPG'KXILF�SUWPFH{NQ�¡ÑKNTu{�F_KNM<GP]H�<¤°jJ�!]_GPK<�VWwD<Q�M.[.Y*[.K�W à � M.[<ILWwFHKN[.G4S�G6S�[
F_\<Q [uWwF}We��Q ]HQ fAQ [uWt�³È
	ÑÁ�	!� = àZÛ � Û à = ��j

��{�Q O'�>F_fAiVK�O'WpSU[*W � S�IsW�S�T�KNM<WgWwD.Q�I KNfAi�KNGPF}WwF_K�[�K � Y�[<K�WwG�FHGgWPD0SUW�Y*[.KUWwG�I S�[zn W
� I S�[.I QL]³QtS�IpD�K�WwD<Q OEKNM<WP�.j�CED0SUWvFHG �.F � WPD.Q4I KNfAi�KNGPF}WwF_K�[?� õ@= � Ø FHG�WwD.Q4M.[.Y*[.KUWt�.WwD<Q [
T�K�WwD�Y*[.KUWwG�� õ S�[.\A� Ø f�M<G'W,WPD.Q fAGPQL]H{�Q G�T�Q
M.[<Y�[<K�WwGLj&kmW noG�|,KNO8WwD�i.S�M.GPFH[ r WPK�OPQs¦0Q IsW
S�]_F}WPWP]_Q�K�[�WwD.FHG�OPQLGPM.]}Wtj k � FHWg|,QLOPQµ[.K�W�WPOPM.QU�!WPD0SUW�FHGRWwK�GwSt�>F � WwD.QLOPQ�|�Q O'Q�G'KNfAQ
OPQLfRSUOPYdS�T.]HQ~Y*[.KUWwG?� õ S�[.\B� Ø |2D.FHIpD�I K�f�T.F_[<Q \>WPK r F}{NQlWwD.Q�M.[.Y*[.K�W �2WPD.Q [ ÁsÐ�Ás½sì
Y*[.K�Wv|,K�M.]_\~TVQJSyI KNfAiVK�GPFHWPQqY*[.K�Wtj,CED.F_GE|�KNM.]_\ � KN]_]HK�| � O'KNfíWwD<Q`WPOPFH{�F_S�]�KNT<GPQ O8{USUWwFHKN[
WwD.SUW2QL{�Q O'�~Y*[.K�WvFHG�WwD.Q4I K�fgi�KNGPF}WwFHKN[�K � FHWPGPQ ] � |2FHWwDlWwD<Q`M<[.Y*[.K�Wtj

�^QE\<QL�0[.Q2S!Y�[<K�W�WwK6T�Q�Ô�½°ÈÉÂRÁ�F � F}W�FHG�[.K�W�WwD.Q�M<[.Y*[.K�W&S�[.\�FHG�[.KUW�WwD.Q,I KNfAiVK�GPFHWPF_KN[
K � We|�K�[.KN[XcÎWwOPF}{�F�S�]�Y*[.K�WwG&� õDCÛ à �E� Ø CÛ à jqCED.F_Gq\<QL�0[.F}WwFHKN[�\.QLiVQL[.\.GqKN[�WPD.Q�OPQLGPM.]}W
fAQ [uWwFHKN[.Q \�F_[�WwD<Q�i.OPQLI QL\.F_[ r i.S�OwS r OwS�i.D�jqkmW6|�SUGqi.OPK�{NQL\µT*��ÍXIpD*M.T�Q O'W4FH[ ±-, � , WwD0SdW
QL{�Q O8�gY*[.KUW,FHG&M<[.F_»*M.QL]H��¡ÑM<igWwK`KNO'\.Q O&K � WPD.Q2WwQ O'fgGw¤�WwD.QvI KNfAi�KNGPF}WwF_K�[AK � i.O'F_fAQEY�[<K�WwGLj
ChS�T.]_QLG2K � Y*[.KUWwGvS�OPQ`S�IsWwM0SU]_]H�AWpSUT.]_QLGEK � i<OPF_fAQqY*[.K�WPG j

CED.F_G&T.O'F_Q � \.F_G'I M.G'GPF_K�[RK � I KNfAiVK�GPFHWPF_KN[yK � Y*[.K�WwG�D0S�G�i0S�GPG'Q \�K�{�Q O�S`iVK�GPGPFHT.]_QvS�fZT.F}c
r M.F}We��FH[�WwD.Q4\.Qs�0[.FHWPF_KN[�j��^Q4I S�[�WwD.FH[.YRK � WwD<QqI KNfAiVK�GPFHWPF_KN[�S�GETVQLF_[ r fgS�\.Q6Tu��We��FH[ r� õ S�[<\F� Ø F_[�G'Q i0S�OPSUWwQ�i<F_Q ILQ GqK � O'KNiVQ�|2F}WwD�QL[.\µiVKNFH[uWwG&G õ ÞIH õ S�[.\FG Ø ÞIH Ø j`CED*M.G
� õ |2FH]_]�OPQ S�]_]}�gfAQtSU[RWwD.Q
Y�[<K�W2KNT<WwS�F_[.QL\�Tu�` 'KNFH[.F_[ r G õ WPK H õ �0SU[.\�GPFHfgFH]�S�O']H� � K�O�� Ø j

K1

A1 B1
2

K2

A2

B

Ì!K�| |,Q�I S�[ � KNOPf�S�I K�fgi�KNGPF}WwFHKN[�Tu�y 'KNF_[.FH[ r G õ WwK?G Ø S�[.\ H õ WwK H Ø j`Õ,M<W6|�Q
I K�M.]_\�QL»*M0S�]_]}�y|,QL]_]* 'K�F_[AG õ WwK H Ø S�[<\ H õ WwKJG Ø jLK![.]HQ G'G,|,QqY*[.K�|ç|2D.F_IpD�QL[.\�K � WwD<Q
G'WPOPFH[ r G2F_G2|2D.F_IpD��«|�QZD.S�{�Q`We|�K�i�KNGPG'F_T.FH]_F}WwF_QLG jLM6KyWwD.QLGPQZS�]H|,St�XG r F}{NQ4WwD.Q`GwS�fAQ4OPQLGPM.]}W
� KNO�WPD.Q4I KNfAiVK�GPFHWPF_KN[0Ä

CED.F_G4WwM<OP[.G`KNM<W4WwK~T�Qg»*M.F}WwQAS~G'M.T<WP]_QA»�M<Q G'WPF_KN[�£Rk � ��KNM^Q°§<i�Q O'F_fAQ [uW4|2FHWPD^S � QL|
GPfgS�]H]�Y*[.KUWwG ��WwD.Q
IpD0S�[.ILQ G2S�O'Q!WwD.SUW�F}W�|2FH]_]0[.K�W,fRSdWPWwQLO�|2D.FHIpDR|,S��g�NKNM4 'KNF_[AWwD.Q6QL[.\.GLj
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Õ,M<W!F_[ � S�IsW!WPD.Q O'QZ\.KgQs§XF_G8W
Y*[.K�WPG � KNOE|2D.FHIpD�FHWZü�¾�ÁpË�fRSUW'WwQLO j�C�KRQ°§<i<]�S�FH[~WPD.F_GviVK�F_[uWt�
|�Q6D0St{NQ6WPK r K�T0SUIpYgWwKJWwD.Q6FH\.QtSJK � KNOPFHQ [uWwFH[ r SJY�[<K�Wtj��ÝfgKNfAQ [uW noG�OPQL¦.Q ILWPF_KN[�G'D.KNM.]H\
I K�[*{�FH[.I Q���KNM�WwD0SUW�]�S�T�Q ]H]_FH[ r WPD.Q�QL[.\.G�K � WPD.Q � KNi�Q [.�
G'WwO'F_[ r SUGNGÏS�[.\ H FHG�QL»�M<FH{US�]_QL[uW
WwKyi.MXWPWwFH[ r S�[~KNOPFHQ [uWpSUWPF_KN[RKN[~WPD.Q4Y*[.K�Wtj

CED*M.GE|2D.Q [�|�Q � KNOPf�WwD.QqILKNfAiVKNG'FHWPF_KN[AK � We|,K�¾d½°ÈÎÁsÇ0ÒeÁPü
Y�[<K�WwGL�<|,Qq|2FH]_]�S�]H|,St��GE\.K
GPKqFH[ZG'M.IpDAS
|�St�`WwD0SUW�WwD.Q�K�OPF_QL[uWpSUWPF_KN[.G�fgSUWwIpD�M<i�I KNO'OPQ IsWw]}�N�NG'K6WwD0SUWhWwD.Q,I KNfAiVK�GPFHWPF_KN[
FHWPGPQL] � OPQLI Q F}{NQLG6S�[lKNO'F_Q [uWwSUWwFHKN[zj�CED.Q4\.F_S r OPS�fgG,TVQL]_K�|­FH]_]_M<G'WwOPSUWwQvWwD.FHG j

=

=

ke[~WPD.F_G�|,St�N�0|�QJI S�[�\<QL�0[.QqWPD.Q4I KNfAiVK�GPFHWPF_KN[�K � ¾d½°ÈÎÁsÇ0ÒeÁPü4Y*[.K�WPG2M.[0S�f�T<F r M.K�M.GP]}�Nj
�^QED.S�{�Q2S�]_O'QtS�\X�ZfAQLW�KN[.Q�We��iVQEK � G'��fgfAQLWPO'�JWwD0SUW�S
Y*[.K�W�ItSU[�D0St{NQ��*[0SUfgQL]H�4WwD0SdW

K � TVQLF_[ r QL»�M<FH{US�]_QL[uWqWwK~FHWwGqfAF_O'OPKNO!F_fgS r QUj�´0KNOqKNOPFHQ [uWwQL\µY�[<K�WwGJS�GPQ ILKN[.\bG'��fgfAQLWPO'�
»*M.Q G8WwFHKN[^SUOPF_G'Q GLjgkeG4WwD.QyY*[.K�WJQ »*M.F}{US�]_QL[*WqWPK�F}WwG�ÈÉÇ0Ð�Ás½wË�Ás�³WwD0SdWJFHG �³WwK�WPD.QgGPS�fAQAY*[.KUW
|2FHWPDbWPD.QgK�i.iVK�GPFHWPQgK�OPF_QL[uWpSUWPF_KN[«Ä � � I K�M.OPG'Q���WPD.QR\.Q � KNOPfgSUWPF_KN[µF_[�¶ · |2D.F_IpD�I S�OPO'F_QLG
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