
Takustraße 7
D-14195 Berlin-Dahlem

Germany
Konrad-Zuse-Zentrum
für Informationstechnik Berlin

ALEXANDER FISCHER CHRISTOF SCHÜTTE

PETER DEUFLHARD FRANK CORDES

Hierarchical Uncoupling-Coupling of
Metastable Conformations

ZIB-Report 01-03 (February 2001)





���������	��
��
��
���������
����
�
�������	�������
�
������� �"!
# �%$&�	'�$&��(
���)������!*�"�,+)�-$&������'

.�/10�243*57640�8�9;:1<>=@?40A8CBEDGFH?48I:J<LKIM*N�OP=@?&QR KIKI0SBSD7T&0�KI0A8%UV0 R4W ?73*8@6XBCY Z*D73[576\948@3*54]
FHM[8@6P0A<>Z
^`_badc@efc�gihbefjkc>adlmeon�pq nHr;c>adsfefhXtbuvhblwndeondxbn�ydpxba%z q nd{|c>} q ndef~�umuIt|��adh|ef} q s�sfc@c��C�*�*t
�@�[�C�k� r;cIads�efh7tP�ic>ad} q hS�
� } q efs����k�E�A�*���S�S�A�����[�k�E���*�E�S�@���A�E��� �E¡[¢�£*�k�S�S���¤���S�¥§¦�¨Eh[a qE©[ªv« x|lmc ªv« c@hSnmadx|}`t*¬ q ~*x|lwnma q�­ cV®*t �@�[�C�k� r;cIads�efh7tP�ic>ad} q hS�

¯�°²±@³@´�µ|¶E³E· gih|¸>¨Ex|¹bsfe�hbº ª ¸@¨Ax|¹|sfefh|ºVz�¨Ah*ndc%» q adsf¨"¼½g�»�z¾»�¿¤¸@¨A}-Àbe�hbc@l;xbh|¸@¨Ax|¹bs�efhbº�ndc>¸I{ ªhbe�Á*xbc@l`yJ¨�aÃÂ|h|eondcÄz q ad~k¨�jÅ¸L{ q efh|l¾Æ,eond{Çz q ad~k¨�jÈ¸L{ q efhÇz�¨AhSndcÉ» q adsf¨Ê}	c>nd{|¨ © ¨Esf¨Eº��SËg%»�z¾» q e�}	l q n q jk¨Ee © efhbºÄnd{bc`nv�[¹|ef¸ q s%}	c>n q lwn q À|sfc§¨AaÌnma q ¹b¹|efh|º
ÀPc@{ q j[ef¨�a�¨�yÍz�¨AhSndc» q adsf¨Îndc@¸L{|hbe�Á*xbc@l@ËÏ_bad¨E}Ðnd{|c	j*efc>Æ,¹P¨EefhSnÍ¨�yiz�¨EhSndcÌ» q adsf¨bt q lmsf¨CÆ,sf��¸@¨Eh*jkc>adºAefh|º¾sf¨Ehbº ªndef}	c�z q ad~k¨�j\¸L{ q e�h\e�l�adc@¹bs q ¸@c © ÀS� q sfef}	efndc © h*x|}VÀPc>a�¨Ay�a q ¹|e © so�Ã}	eoÑbefhbº`lm{|¨�amn ª ndef}	c¨Ah|c@l@ËX¬&{bc>adc>yJ¨�adcEt7nd{|cÒlwn q ndcÍlm¹ q ¸@cÍ¨�y;nd{bcV¸L{ q e�hÎ{ q l%nd¨ÌÀPcV{|efc>a q ad¸I{be�¸ q sfso� © c@¸@¨A}	¹P¨Elmc ©efhSnd¨,eondlÏ}	c>n q lwn q À|sfc�¸@¨Eh[yJ¨�ad} q ndef¨Ehbl@Ë�¬&{|eflGefl © ¨Eh|c�ÀS�%}	c q h|l7¨Ayb¸@¨E}VÀ|efh|efhbº&nd{|c�ndc@¸I{bh|e�ÁSx|c¨�yP¸@¨AhbyJ¨�ad} q ndef¨Eh q h q so�blmefl q l²adc@¸@c>h*ndso�ÒefhSnmad¨ © x|¸>c © ÀS��nd{|c q xbnd{b¨Aadl@t q h ©Vq ¹b¹bad¨E¹[ade q ndc q h ªhbc q sfefh|º¾lwnma q ndc@ºEefc@l@Ë²Ó\cÍ¹badc>lmc@hSn q¾© c>n q efsfc © c>Ñ q }	e�h q ndef¨Eh\¨Ay�nd{|c	xbh|¸@¨Ax|¹bs�efhbº ª ¸@¨Exb¹|sfefh|º¹[ad¨S¸@c © xbadciÆ,{be�¸L{�xbh|¸@¨�jkcIadl�efndl�nd{bc@¨Aadc>ndef¸ q sXÀ q ¸L~*ºAad¨Exbh © t q h © e�sfsfx|lwnma q ndc@l,nd{|c%{be�cIa q ad¸L{|e ª¸ q s q sfºE¨�adeond{|}	ef¸ q ¹b¹bad¨ q ¸I{7Ëb_|xbamnd{bc>ad}	¨AadcEt q ¹|¹bsfe�¸ q ndef¨Eh`¨�yÏnd{bcig�»�z¾» q s�ºA¨Aadeond{|}Ônd¨Vnd{|c
Õ ª ¹Pc@hSn q hbc-}	¨As�c>¸@x|sfc q s�sf¨CÆ,lÒx|l%nd¨ © eflm¸@x|lml%nd{bc-c>Ö4c@¸In�¨Ay�eondl�¸>adxb¸@e q s�lwndc@¹|l�efh q nv�[¹|ef¸ q s}	¨Asfc@¸@x|s q aHlm¸>c@h q ade�¨[Ë
×ÌØ[Ù7ÚÒÛ ´�ÜG±EÝ q sf}	¨Elwn%efh*j q ade q hSn%lmcIndl@t4Àbade © ºAcVl q }	¹|sfefh|ºbt�}	c>n q lwn q À|efsfefn��StP{|efc>a q ad¸I{bef¸ q s

q h|hbc q sfefh|º[tk{S�[Àbade © z�¨Ah*ndcH» q ads�¨[t Õ ª ¹Pc@hSn q h|c�}	¨Asfc@¸@x|sfcEt�a q ndef¨�¨�y4h|¨Aad} q sfe�Þ>e�hbº�¸@¨Ehblwn q hSndl@tadcIÆ&c@efºE{Sndefh|º[t�xbh|¸@¨Ax|¹|sfefh|º ª ¸@¨Exb¹|sfefh|ºbË
ß µ|³Cà Øbá µb³CâJ¶Eµ|ã,äXåÏ°7æ Ø ¶E³"çÒã1µ�±C±Câéè²¶Eµ|³Câ ÛPê Ý �AëEìS�A�*t4� � »&ë � t4� � » � ë*t4ík��r&íEë

î ï|ð�ñPò4ó�ôVõÒöÏñ4÷dó�ð

ø 3*5�ùÊú48>M[û4/10�ü¾<�:15�<LK>3*KI:J<dK>:1=A3*/�ú4?�ùP<L:J=�<`=A3*5ÅûÏ0
<dK@3SK>0A6�3[<ÌKI?40
=�M[ü`ú R K@3SKI:1M[5�M*N
KI?40A8Iü`MP6Pù�573*ü`:J=�3[/H:15|KI0�ýb8>3[/1<ÌþHÿ��������	�
���
��������������� M*NV3ÄN R 57=CK>:éMb5ÅMb8ÌMbû7<L0A8����
3*û4/10������ 8 � K ��3�6P0�57<I:éKdù!�#"%$[D'& ()��*%?40+��:J6P0�/1ù R <I0A6 ø 3*8>][M,�
=@?73[:é5 ø Mb5bK>0ÎFi3*8>/éM� ø F ø F-��ü�0�KI?4MP6PMb/éMbý[ùÌú48IM,��:J6P0A<�3 W 0�2P:1û4/é0�3[576`ý[0A540�8@3*/�N�8@3*ü`0.�HMb8I]	N�Mb8�3*ú7ú48IMk2/�
:éü¾3SK>:éMb57<ÍM*N�< R =@? 0�2PúX0E=CK>3*KI:1M[5!�S3*/ R 0A<Íû�ù 30�b0�8@3*ýb:é54ýÎM,�[0�8-K>?40¾8I0E3*/1:%1E3SK>:éMb5ÉM*N%3*5
3*ú4ú48>M[ú78I:J3SK>0 ø 3*8>][M,�\=@?73*:15���:éKI?É:15/�S3*8>:13[5bK-6P0�57<I:éKdù2� ýb0�540A8>3*KI0E6�û|ù\K>?40 ø Mb5|KI0
Fi3*8>/éM`3*/1ý[Mb8I:éKI?4ü3�4 < R 3*/1/éùbD43*ú4ú7/é:J=�3*KI:1M[5ÎM[N ø F ø F K>M�û7:éMbü�Mb/é0E= R /J3*8�<IùP<dK>0�ü¾<i?73[<iK>MÌK@3[=@]�/10VK>?40576�8:9;9�<�=�>
9�6�?�@BADCBE D7:F� 0��éD7KI?40 ø 3*8>][M,�§=@?73[:é5�8>0�ü¾3*:157<iN�M[8�3��b0�8>ù§/1M[54ý�KI:1ü`0�:15\Mb540
ú73*8IK¾M*NÒK>?40
<dK@3SK>0�<Iú73b=�0�ûX0�N�M[8>0�:�K¾ü`M,�[0E<ÌMb5ÅK>MÊ3*54M[KI?40A8¾ú73*8IK.�,O R =@? R 5X6P0A<I:é8��
3*û4/10�ûÏ0�?730��:1M[8�M[N;K>?40 ø 3*8>][M,�Î=@?73[:é5
:J<Ò=A3 R <I0A6�û�ù E�CG5H80IJ5)8�@BADCKIBCG57IJL 3[/1<IM¾=�3[/é/10A6E�? M;CBI Mb8ON ?P=.QB?P6JE�8P57<�?P=�IJL :é5 K>?40¾<dK@3SKI0`<Iú73[=�0[DGûX0�KR�H0A0�5!��?4:J=@?ÄKI8@3*5X<L:éKI:1M[57<Í3[8I0



� ��sfc>Ñ q h © c>aH_Geflm¸I{bc>aCtP»;{[adeflwnd¨AyTS[¸L{²pxbnmndcEt�UGc>ndc>aWV%c@x;X�{ q a © t q h © _[a q h|~Ì»;¨�a © c@l
0�2�KI8>0�ü`0�/1ùÎ8@3*8>0;��*%?70�8>0-0�2P:1<LK><�3`? R ýb0	/é:éKI0A8>3*K R 8>0	3[64648I0E<I<I:é57ýÌK>?40ÍKI8@3*ú7ú4:é57ý¾ú48IMbû��
/é0AüY"%$[D Z4D'& ()��þH<LúÏ0A=�:13[/é/1ùÒK>?40H<IMP�m=�3[/é/10A6-0�2|K>0�57640A6Í0�5X<L0Aü"û4/10�ü`0�K>?4MP64<W"%$.[P(b/1:é]b0�<I:éü R �
/13*KI0A6	KI0�ü`úÏ0�8>:é57ý\" ];^,(|M[8�ü R /�K>:1=A3*54Mb54:J=�3*/|3*/1ý[Mb8I:éKI?4ü¾<_"%$0&PD `�^,(;��?7:1=@?�3[8I0,0E<I<I0�5|K>:13[/é/1ù
û73[<I0A6ÃM[5\8I0.�H0A:éýb?|KI:154ý"K>0A=@?457:Da R 0E<
" [P(�3*8>0Íýb3*:154:154ý`<L:1ý[54:%bX=A3*5|K�úXMbú R /J3*8>:�Kdù��c 0�?40A8I0A:é5Íú48>0A<I0�5|K�3[5Í3[/�K>0�8>573SK>:%�b0�3*ú4ú48>Mb3b=@?�D@KI?70 R 57=�M R ú4/1:154ýP�m=�M R ú4/1:é54ý�<>=@?40�ü`0� 4 F ø F-�CD���?7:1=@?�?73b<%8I0E=�0�5|K>/éù§ûÏ0�0A5
:é5|K>8IMP6 R =�0A6Ãû�ù§KI?70db78><LKÒ3 R KI?4Mb8�:é5e" f,()��*%?404 F ø FÇ<I=@?40Aü`0V=�Mbü"û4:1540E<�K>?40Í8I0.�H0A:éýb?|KI:154ý	KI0E=@?454:ga R 0d��:�K>?§KI?70-?7:é0A8>3[8>=@?4:J=�3[/X6P0G�
=�M[ü`úÏMb<I:�K>:éMb5ÔM[NÌK>?40Å<LK>3*KI0Ê<LúX3[=�0Ê:15|KIM :éK><Äü`0�K>3[<LK>3[û4/10 <I0�K@<G�h*%?40Ê][0AùÇ:1640A3 M*N4 F ø F :1<\K>M�8>0�ý|3*8@6 ü`0�K@3[<LK>3*û7/é0 <L0�K><
3b< 8PA'E+?0IJ5O<�=�i,8,6J<�8P=�5jIBCG57I ��� 8.� K.��<IM[ü`0
ú48IMbú73*ý|3SK>:éMb5 M[úÏ0�8@3SKIMb8Ã=�M[8>8I0E<LúÏM[5764:é54ýÅKIMÅKI?40 ø 3[8I]bM,��=@?73[:é5k�i9 R 8LK>?40�8>ü`M[8>0É:éK
=�M[üÌû4:1540A<�3b<LúÏ0A=�K><�N�8IMbü <I:éü R /13*KI0E6
3*54540E3*/1:é57ý`3[ú4ú48>Mb3b=@?40A<%:15
M[úPK>:éü`:D1A3*KI:1M[5l"%$.f,(wD
3*ý[ýb8I0Aýb3*KI:1M[5��m6P:J<I3[ý[ý[8>0�ý|3SK>:éM*5ÄKI0A=@?754:Da R 0E<m" ]P[P(i3[576È<LKIMP=@?73[<LKI:J=§=�M[ü`ú4/10�ü`0�5|K>3*KI:1M[5
KI0A=@?754:Da R 0E<h" ];],(XN�Mb8WbX54:�K>0V<LK>3*KI0Í<Lú73b=�0 ø 3*8>][M,�Ì=@?X3*:157<G��.Ô?4:é0A8>3[8>=@?7:1=A3*/73[54540A3[/é:154ý
<dK>8 R =�K R 8>0¾:J<"3*/J<IM R <L0E6 :é5 K>?40§ü¾3[=�8IM|<dK@3SKI0¾6P:J<><L0E=CKI:1M[5Ê3[ú4ú48>Mb3[=@? N�M[8�KI?40A8Iü`MP6Pù��
573*ü`:J=�3*/Ï:15bK>0�ýb8>3[/1<n" `P(F� 4 F ø F�0A<><I0�5|KI:J3*/1/éù¾6P:%oG0�8@<�N�8>M[ü�K>?40A<I0-3[ú4ú48>Mb3b=@?40A<�û|ù`K>?40
=�M[5X<L0 a R 0�5|Ki:éKI0A8>3*KI:D�[0	6P0E=�M[ü`úÏMb<I:�K>:éMb5Î:15|KIM¾3�?4:é0A8>3[8>=@?�ù`M*N&3*/1ü`Mb<LKi:15/�k3[8I:J3*5|K�<L0�K><.�p K-?73b<ÒûÏ0�0A5 <I?4M,��5É8>0A=�0�5|KI/1ù\KI?73*KVK>?40A<I0`3*/1ü�M|<dK-:é5/�S3*8>:J3*5|K-<I0�K@<V3[8I0�<dK>8IMb54ý[/1ù
=�M[57540A=�KI0A6 K>MÃK>?40§<IúX0E=CKI8@3*/H<dK>8 R =�K R 8>0`M*NiKI?40¾ú78IMbú73*ý|3SKI:1M[5ÉM[úÏ0�8@3SKIMb8+" qXD ];Z,(wD�3*576
KI?73*Ki:éKi:J<i0G�b0�5§úÏMb<><L:1û4/10ÒN�Mb8i3\��:1640V8@3*54ýb0�M*N¤ú48IMbû4/10�ü =�/J3[<><L0E<,K>M":J6P0�5|K>:�N�ùÎ3[/éü`M|<dK
:é5/�S3*8>:13[5|KÃ<L0�K><Ãû�ù =�M[ü`ú R K>:é57ýÈKI?70 6PMbü�:1573[5bK\0�:1ý[0A5��S3[/ R 0E<§M[N	KI?40 ú48IMbú73*ý|3SK>:éMb5
M[úÏ0�8@3SKIMb8!" r0()�s*�ù�ú4:J=�3[/é/1ù�KI?40Ê3b=CK R 3*/Í5 R ü"ûÏ0�8�M*N�ü`0�K>3b<dK@3*û4/10 <L0�K><\:1<�<Iü¾3*/1/VN�Mb8
û4:éMbü`M[/10A= R /é0E<�"%$B(wDGKI?7M R ýb?ÉK>?40§=�Mb8I8>0A<IúXMb576P:154ýÃ<LK>3*KI0¾<Iú73[=�0�:J<Í?4:1ý[?��m6P:1ü`0�57<I:éMb573*/F�
þ_�[0A5�N�M[8Ã< R =@? ?4:1ý[?Ç64:éü`0�5X<L:1M[57<§KI?40 =�M[ü`ú R K>3SK>:éMb573*/Ò:16P0A5|KI:%bX=�3*KI:1M[5 M*N"3[/éü`M|<dK
:é5/�S3*8>:13[5|K�<I0�K@<�ûÏ0A=�Mbü`0A<�úÏMb<><L:1û4/10Í:é5Ä3`?4:10�8@3*8@=@?4:J=�3[/��%3kù§û�ù§ü`0A3[57<�M[N 9�8,6�8PE�CG5HCB6CBE+@:CtM�M,<�=/> KI?48>M R ýb?-KI?40�3[/éýbM[8>:�K>?4ü ú78I0E<L0A5bK>0A6-:15O"u$0]0(P��?4:J=@?ÍKI?40�:é5|KI0A8I0E<dK>0A6-8>0A3[640�8
ü`3kùÃ3*/J<LMKb7576\:15ÃK>?4:J<s�[Mb/ R ü`0��c ?40�540.�[0A8`KI?402v)64M[ü`:é5X3*5|K§3*/1ü�M|<dK¾:15/�k3[8I:J3*5|K§<I0�K><¾3[8I0�:J6P0�5|K>:ub70E6²DH<I:1ý[54:%b��
=�3*5|K>/éù
:1ü`ú48IM,�b0A6Ä=�M[5/�[0A8Iýb0�57=�0�ú48>M[úÏ0�8IKI:10A<-3*8>0Ì3b=@?4:é0.�[0E6
û�ùew = N ? w 9�A'<�=�> D²:7� 0;�1DGû�ù
ú73*8@3*/1/é0A/X<I:éü R /J3SKI:1M[5ÎM*Nkx
:1576P0AúX0A576P0�5|K�=@?73*:157<ADb0E3[=@?§Mb540Ò8>0A<LKI8>:J=CKI0E6`KIMÌM[540VM*N�K>?40
3*/1ü�M|<dK�:15/�S3*8>:13[5bK�<I0�K@<G�&O R û7<I0.a R 0A5bK>/éùbD²KI?70§:é54N�M[8>ü`3*KI:1M[5 /1Mb<LK�:é5 K>?40 R 57=�M R ú7/é:154ý
<dK>0�ú�DE:7� 0;�1D0�H0A:éýb?|KI:154ý�N 3[=�KIMb8><�ûX0�KR�H0A0�5	K>?40i3[/éü`M|<dK�:15/�S3*8>:13[5bK;<L0�K><ADA:J<�8>0A=�M[57<LKI8 R =�KI0A6
û|ù�ü`0A3[57<�M*NGK>?40V<LK>3*KI:1M[573[8Iù"64:1<LKI8>:éû R KI:1M[5¾M[N²3[5§3*ú4ú78IMbú48I:J3SK>0�=�M R ú4/é:154ý�ü¾3*KI8>:�2+y��p 5 Mb8>640�8ÍKIM
6P0E<L:1ý[5Ê3[5 0Gz§=�:10�5|K"3*/1ý[Mb8I:éKI?4ü`:J=Ì<>=@?40Aü�0bD²KI?70 R 57=�M R ú4/1:é57ýP�m=�M R ú4/é:154ý
<dK>0�úÇ:J<Î0Aü"ûÏ0A64640A6 :15|KIMÅ3Ê?7:é0A8>3[8>=@?4:J=�3[/Ò3*57540A3[/é:154ýÅ<LKI8 R =CK R 8>0[DW��?7:1=@?Ç5X3SK R 8>3[/é/1ù
/é0E3[64<�K>M û78I:J6Pý[0
<>3*ü`ú4/1:é57ýÉK>0A=@?454:ga R 0A<�N�Mb8§=�Mbü�ú R KI:154ý KI?40
0A5|KI8>:é0E<`M*NÒK>?40Ä=�M R �
ú4/é:154ýÌü`3*KI8>:�2��|U R 0VKIM"KI?40V:é5X6P0�úÏ0�57640�5|K ø 3*8>][M,�"=@?73[:é5X<,0�ü`0A8Iýb:é54ý":é5 4 F ø FVD�:�K@<
:éü`ú4/10�ü`0�5|K@3SKI:1M[5�:J<-�H0A/é/¤< R :éKI0E6§N�Mb8�ú73[8>3[/é/10�/²=�Mbü`ú R K>3*KI:1M[5{�
| }�~�ñ/���bñ����V÷��I÷mñP� ÷Ið�}��;ò��,ók���!����÷Ið�} ó�ðHñ�~����&ò��Ló
*%?40Îú73[8>3b6P:1ý[ü�M*N ø F ø F ü�0�KI?4MP64<Ì:J<�K>M <>3*ü`ú4/10§N�8>M[ü 3Äú48>M[ûX3*û4:1/é:éKdù 6P0�57<I:éKdù� 3*5X6 R <I0 KI?40ÊM R KIú R KÄM*N`3 ø 3*8>][M,� =@?73*:15ÔKIM =�Mbü�ú R KI0 0�2PúÏ0A=�K>3SK>:éMb5��S3[/ R 0E<���L8 �mK.�iKI?X3SK\640�57<I:�Kdù���*¤M <I0�KÃKI?40 54M[K>3SK>:éMb5�D�/10�K������m� ûÏ0ÄK>?40 <LK>3*KI0 <Lú73b=�0
3*5763�
K>?40�6P0A57<L:éKdù R 5X6P0�8Ò=�M[57<I:J6P0�8@3SK>:éMb5j��:éKI?��2��^��



� efc>a q ad¸L{|ef¸ q sÏgihb¸@¨Exb¹|sfefh|º ª »;¨Ax|¹bs�efhbº-¨Ay¤z�cIn q lwn q Àbsfc-»;¨Ahby1¨Aad} q ndef¨Ah|l �
4 < R 3*/1/éùbD��
:J<�6P0Gb7540A6\:15\KI0�8>ü¾<%M*N&3*5�w =�=�?,6JE+8,A'<%� C:MjM�CB=�I:<�5F�¡ ���|:J3

���
���¢�  ���
���£3¤ÿ¦¥ ��?70�8>0 £ ¤ÿ �¨§ª©  �«�
�������
��?40�8>0 £ ¤ÿ 6P0�57M*KI0E<ÌKI?40 =�?P6JE�8PA'<%�G<�=�> N ?,=�IJ5H8,=ª5 M*N  �«� p 5 ü`Mb<LK¾=�3[<I0A<�Mb540Ã:J<`:15��
KI0�8>0A<LKI0E6
:15ÄKI?70�=A3*54Mb54:1=A3*/¤M[8d¬HMb/�Kt1�ü¾3*575É6P0�5X<L:éKdù  ��� 0�2Púk�R­s®«¯\�s��:éKI? :é5/�b0�8@<L0
KI0�ü`úÏ0�8@3SK R 8I0d® N�M[8�<IM[ü`0ÍúÏM*KI0A5|KI:J3*/�0A540�8>ý[ù`N R 5X=CKI:1M[5°¯²±ª�¨³����*%?40V0.�[Mb/ R K>:éMb5ÎM[N¤3 ø 3*8>][M,�`=@?73*:15µ´¶�·�
¸O¹P�¢��:éKI?�<dK@3SKI0Í<Iú73[=�0K� :J<�6P0BbX540A6
û|ù 3 IJ5)? N:º 80IJ5F< N 576t8,=�IJ<�5F<�?,=3Q w = N 57<�?P=°» ±W�½¼¾�	³¿�ÄDT��?40�8>0 » ��� ¥tÀ �	:J<	K>?40
ú48IMbû73*û7:é/1:�Kdù
6P0A57<I:�Kdù�K>MÎü`M,�[0"N�8IMbüÁ� K>MÎK>?40�<I0�K À :é5 M[540�<dK>0�úÂ" ]P`P(F� c 0�=A3*/1/��
3*5 <�=�i,8,6J<�8,=ª5�M;CG=�IJ<�57� M*N�K>?40 ø 3[8I]bM,�`=@?X3*:15\ýb:%�b0�5Ãû|ù » DP:éN���
Ã��_� § © » �
� ¥ Ã������
������� ��$ �
?4M[/J64<iN�M[8�3[/é/kÃOÄ��K�p 5ÃK>?40 ø 0�KI8>M[úÏM[/1:1<��HÅÒ3[<LKI:154ý|<�3*/1ý[M[8>:éKI?4ü 3�KI8@3*57<I:�K>:éMb5\N R 57=CK>:éMb5 » ��?4:J=@?Ä<I3*K��
:1<�b70A<j�R$ �-:J<�8>0A3[/é:D1�0E6Éû�ù°b78><LK"6P0Gb754:154ýÄ3*5Ê3*8>û4:éKI8@3*8>ùÄû R K <�6J6�C:M w�N <�@BA%C K>8>3[57<L:éKI:1M[5
][0�8>540A/{Æ��
� ¥ Ã��HKIM[ýb0�K>?40�8s��:éKI?\KI?70 8 N:N C)9�5)8P= N CWQ w = N 5F<�?,=

Ç �
� ¥ Ã��W�¡È ü`:15mÉ�$ ¥/Ê:Ë%Ì Y Í Î ÿ Ë%Ì ÎÊJË Í[Y Ì Î ÿ Ë Í ÎBÏ N�Mb8ÐÆ��
� ¥ Ã�����^$ M[KI?40A8���:J<I0 Ñ �F];�
p 5 Ç M[57/éùÌ8>3*KI:1Mb<�M[NXK>?40�N�M[8>üÒ����Ã���ÓP�������&?X30�[0%KIM	ûÏ0Ò=�M[ü`ú R K>0A6²D���?4:1=@?¾:J<&N�0E3[<I:éû4/10
0G�[0A5Ã:éN;KI?40	54Mb8Iü¾3[/é:D1�:154ý`=�M[5X<dK@3*5|K £3¤ÿ :J< R 54]�54M,��5{�¬i3b<L0E6§Mb53ÆÌ3*576 Ç �i0	6P0BbX540 » 3[<iKI?70�< R ü M*N¤KR�HM¾=�Mb5|KI8>:éû R KI:1M[57<AD» ��� ¥ Ã��_��Ô��
� ¥ Ã��kÕlÖ��
����×��
�µ­�Ã�� ¥��?40�8>0-KI?40�3[û7<LMb/ R KI0�/1ùÎ=�M[5|KI:15 R M R <iú73[8LKhÔÎ:J<�ý[:D�[0A5Îû�ù

Ô��
� ¥ Ã��W�YÈ Æ���� ¥ Ã�� Ç ��� ¥ Ã��,:�N��eØ��Ã^ M*KI?70�8t��:1<I0
3*576ÎKI?40�<I:154ý R /J3*8�=�M[ü`úÏM[540A5bK�û�ùOÖ��
���¢��$s­���Ô���� ¥ Ã����;Ã��c :�K>?ÅK>?4:1< » M[540�<LKI0�ú�:15ÅK>?40Ã8>0A3[/é:D1A3*KI:1M[5ÈM[NÒK>?40 ø 3*8>][M,�Ê=@?73*:15ÊN�8>M[ü K>?40
<dK@3SKI0d¸O¹����Ä=�M[57<I:1<LK><iM[NR±�Ù/�iú78IMbúXM|<L0Í<LMbü`0hÃÎ64:1<LKI8>:éû R KI0E6\3b=�=�M[8@6P:é57ý�KIM+Æ���� ¥ Ã���DÚ ��3[=A=�0AúPK�KI?7:1<V<dK>0�ú
û�ù\<I0�KIKI:154ýO¸O¹JÛ B ��Ãµ��:�K>?
ú48>M[û73[û4:é/1:éKdù Ç �
� ¥ Ã���M[8nÜG�%8>0RÝd0E=CK
KI?40	ú48>M[úÏMb<>3*/G/10A30��:154ýK¸O¹JÛ B �Þ�T�*%?40Î=�Mb57<LKI8 R =CK>:éMb5ÊM*N » ý R 3*8@3*5|KI0A0A<-K>?73SKÌKI?40\3[<><LMP=�:J3SK>0A6 ø 3[8I]bM,�É=@?73*:15¾´
:1<-:18I8>0A6 R =�:1û4/é0 L ú78IM,��:J6P0A6�K>?73SK
Æ¾:J<-:é8>8>0A6 R =�:éû7/é0 L 3[576
K>?73SKÍN�M[8Í3*/1/�� ¥ Ã�ÄÞ� K>?40
6P0�K@3*:1/é0E6ÃûX3*/J3*57=�0-=�M[576P:éKI:1M[5 ���
����Ô��
� ¥ Ã��W�#����Ã���Ô��
Ã ¥ ��� �7`��



� ��sfc>Ñ q h © c>aH_Geflm¸I{bc>aCtP»;{[adeflwnd¨AyTS[¸L{²pxbnmndcEt�UGc>ndc>aWV%c@x;X�{ q a © t q h © _[a q h|~Ì»;¨�a © c@l
?4M[/J64<!�½N�M[8�6P0�K>3*:1/J<�D%<L0A0É0��dý��d" ];f,(
�J�%U R 0ÉK>M���`�� » :1<\=�3[/é/10A6 6�CGi,CB6:IJ<�@GA%C ���L8 �mK ��«� p NW�i0�N R 8LK>?40�8Í3[<>< R ü�0�KI?73*K�´ :1<-3*úÏ0�8>:éMP6P:J= L ��?4:J=@?
:1<Vý R 3*8@3*5|KI0A0A63��?40A540G�b0�8ÖK�ß^ L �H0	=�3[5\<LK>3*KI0ÍK>?73SKh�Ä:1<iK>?40+w =�<�à w C :15/�k3[8I:J3*5|K�6P0�5X<L:éKdùÎM[N�´3�
. 8I0E3*/1:%1E3SKI:1M[5°á.� ¹�â M*N_´���:�K>?Ä<I3[ü�ú7/é0ÍúÏM[:15bK@<ÐÔO��$ ¥ Ñ.ÑGÑ ¥tã 54M,� 0A573*û4/10A< R <KIM"=A3*/J= R /J3SK>0�0�2PúÏ0A=CK@3SK>:éMb5+�k3[/ R 0A<�þiÿ��
���W�¦� © ���
�������
�����;�3���d8 �dK �/�Ãû�ù R <L:154ý	K>?40

0A<LKI:1ü`3*KIMb8
þWä ÿ �����W� $ã äå¹Bæ B ���
��¹;� ¥ ��q��

��?4:1=@?Ã=�M[5/�b0�8>ý[0A<¤K>MÌþ ÿ �����&N�Mb8 ã ³�ç#�|.Ò/�K>M[ý[0�KI?40A8AD��H0V=�3*5§<>3kù�K>?73SK ø F ø F :J<
3Vü`0�KI?4MP6ÌKI?73*K�3*/1/éM,��<;K>M	<I3[ü�ú7/é0%N�8>M[ü²�O��:�K>?4M R K,]|57M,��/é0E6Pý[0%M*NXKI?40�57M[8>ü`3[/é:D1�:154ý
=�M[5X<dK@3*5|K £3¤ÿ �
94M[8�KR�HM�<L0�K>< À
¥tèYé �ÔKI?40 5F6�8,=�I:<�5F<�?,=K9�6�?;@:8;@G<�A'<�5F� ûX0�KR�H0A0�5 À 3*5X6 è ��:éKI?4:15

3*5 0�57<I0�üÌû4/é0È64:1<LKI8>:éû R KI0E6���� 8 � K �%KI?40È6P0A57<I:�Kdù�� 3*5X6Ô6 R 8I:154ý M[540Ê<LKI0Aú M[NÌK>?40
ø 3*8>][M,�¾=@?73[:é5\:1<�ý[:D�[0�5\û�ù

ê � À\¥�è �_� $� ë ���
�����;� § ë §�ì » ��� ¥ Ã������
�����;�Ð��Ã Ñ �Fr;�
í <gI N 6�CB5F<%� 8,5F<�?,=�î 4 <I:é54ý�K>?4:J<�D{�i0§=�3[5 0E3[<I:é/1ù 64:1<>=�8>0�K>:%1A0ÌK>?40 ø 3[8I]bM,�Ä=@?73*:15 ý[:D�[0�5
û|ù » ��*%?4:J<�:J<Ò6PMb540	û�ù�N ? 8,6:IGC�>P6t8,<�=�<�=/> ��:�K>?É3*5Ä3[8Iû7:�K>8>3[8Iù§ûÏMk2\640A=�Mbü`úXM|<L:éKI:1M[5
M*NiKI?40¾ú4?X3[<I0`<Iú73b=�03�Ð:15bK>M3v�6P:1<�ÝdM[:15|K"<L0�K>< è B ¥ ÑGÑ.Ñ ¥�ènï �¡�¡��:éKI?lð è�ñ �Á���¬i3b<L0E6 M[5 KI?7:1<"ûXMk2Ê6P0A=�M[ü`úÏMb<I:�K>:éMb5�Dk�i0¾:é5|K>8IMP6 R =�0¾KI?70§540G�Òb757:�K>0Îú4?73b<L0Ã<Lú73b=�0ò�¨�óá è B ¥ Ñ.ÑGÑ ¥tè ï â 3*576�6P0Gb7540ÍKI?70ÍKI8@3*57<I:�K>:éMb5ÎN R 57=CK>:éMb5 ò» Mb5 ò����:J3ò» � è ¹ ¥tèÐô �+� ê � è ¹ ¥tèÐô � Ñ �7Z��*%?40
b757:�K>0�6P:1ü`0�57<I:1M[573[/ ø 3[8I]bM,�Ã=@?73[:é5Ä640Bb7540E6Äû�ù ò» 3*ý|3*:15
:1<V8>0G�[0A8><I:1û4/é0\��� 8 � K �
:�K@<Ò:15/�k3[8I:J3*5|KÍ6P0�57<I:éKdù ò� ýb:%�b0�5
û�ù ò��� è ¹ ����� ì{õ ���
���R���k� c ?40A540G�b0�8�� :1< R 54:ga R 0
N�M[8 » D ò�É:J<�3*/J<LM R 54:ga R 0-N�M[8 ò» �
ö�÷7ø ùdú,ûªü«ý�þ�ý�ÿ û�úp 5"K>?40iN�M[/1/éM,��:154ýÐ�i0��i3[5bK;KIM R 5X6P0�8@<dK@3*576�KI?40%ýb/éMbû73*/|ûX0A?730��:éMb8¤M[NÏ3 ø 3*8>][M,�Í=@?73[:é5�|:J3VKI?40Ò0�:1ý[0�57ü�MP6P0E<&M*NG:�K@<,3[<><IM�=�:13*KI0E6 9�6t?t9�8G>�8,5H?,6�� �;*%?4:J<�ú48>M[ú73[ýb3*KIM[8;:J<,6P0BbX540A6
:é5\KI0A8Iü¾<%M[N¤K>?40ÍKI8@3*57<I:éKI:1M[5ÃN R 57=CK>:éMb5 » û�ù��� �
Ã���� § © Ô��
� ¥ Ã�� � �
��������ÕlÖ/��Ã�� � �
Ã�� Ñ �)&P�� 640A<>=�8>:éûÏ0A<ÍK>?40Îú78IMbú73*ý|3SKI:1M[5 M*N�3
ú4?X3[<I0§<Lú73b=�0Î640�57<I:�Kdù���:�K>?ÈM[570§<dK>0�úÈM[NiK>?40
ø 3*8>][M,�"=@?X3*:15{���V540Ò=A3*5¾<I?4M,�ÅK>?73SK�KI?40�8>0G�b0�8@<L:1û4:1/é:éKdù�M[N » ���d8.�LK.�/�Î:1ü`ú4/1:é0E<�KI?X3SK
:�K@<Ò<IúX0E=CKI8 R ü���� � ��:J<�8>0A3[/u�)�S3*/ R 0A6�� ø M[8>0Í0�243[=�KI/1ù[D��i0�?730�b0���� � � é "%­�$ ¥ $B(wD43*576KI?40	/J3*8>ý[0E<dK%0�:1ý[0A5��S3[/ R 0Í:J<	�m� $[DPN�Mb8s��?4:J=@?2�Ä:1<Ò3*5\0�:1ý[0�54N R 57=CK>:éMb5�D4:F�L0�� � �m���«�
.Ò<>< R ü`0`K>?73SK
�i0`M[8@6P0�8-KI?70¾0�:1ý[0�5/�S3*/ R 0E<VM[N � ��� 8 � K.�²K>?40�:18	ü`M�6 R / R <�D�< R =@? KI?X3SK



� efc>a q ad¸L{|ef¸ q sÏgihb¸@¨Exb¹|sfefh|º ª »;¨Ax|¹bs�efhbº-¨Ay¤z�cIn q lwn q Àbsfc-»;¨Ahby1¨Aad} q ndef¨Ah|l ��H0�?730�[0
� B �¶$+��� Z
� Ñ.ÑGÑ ��*%?70�5�DÏKI?70`3[ú4ú48>Mk2P:éü¾3SK>:éMb5
M*N�0�2PúX0E=CK>3*KI:1M[5��S3[/ R 0E<�|:J3ÌKI?40 ø 3*8>][M,�¾=@?73*:15�´ ý[M�0A<���:éKI?
3`ý[0AM[ü`0�K>8I:J=Ò8@3SK>0;±� þ ÿ ������­�� Í�� $ã äå¹Jæ B ������¹P� ��� y � � Z � ä ¥ �7[��
��?40�8>0Ìþ¢Í��Ì6P0A54M*K>0A<ÒKI?40`0�2PúÏ0A=�K>3SK>:éMb5ÄM,�[0A8V3[/é/;8I0E3*/1:%1E3SK>:éMb5ÄM*N�K>?40¾=@?73*:15É<LK>3*8IKI:154ý
:é5!���OÄÞ�K�{*%?70`<Iü¾3*/1/é0A8 � � Z � DGKI?40�N 3b<dK>0�8	3ÎýbM�M�6 <I3[ü`ú4/é:154ý\M*N,K>?40¾6P0�5X<L:éKdù�� :J<
3[=@?4:10G�b0A6��P. ø 3[8I]bM,�§=@?73*:15Ã:J<�=�3[/é/10A6 6�8:9�<�M/Au�jE�<��;<�=/> ��?70�540.�[0�8 � � Z ��� $��� 0A=A3*/1/XK>?73SKiKI?70Í<IúÏ0A=CK>8 R ü���� � �i=�Mb57<I:1<LK><HM*N¤KR�HM�6P:1<�ÝdM[:15|K�ú73*8IK><.±|KI?40Í6P:J<I=�8I0�KI0
<LúÏ0A=�KI8 R ü�=�M[5|K>3[:é57:é54ý�3[/é/X:1<IM[/J3SK>0A6�0�:1ý[0A5/�k3[/ R 0A<�M[N � ��:éKI?+bX54:�K>0�ü R /�K>:éú4/1:J=�:éKdù[D�3*576
3É=�Mb5|KI:15 R M R <"ú73*8IKAD¤KI?40�<IMP�m=�3*/1/10A6 0A<><I0�5|KI:J3*/i<LúÏ0A=�KI8 R ü3� p 5ÅKI?40\=�3b<L0\=�M[5X<L:J6P0�8>0A6
?40�8>0�:15�D¤KI?4:J<"0E<I<I0�5|K>:13[/�<LúÏ0A=�KI8 R ü :1<�=�Mb5|K>3*:1540E6 :é5Å<IM[ü`0§:15|KI0A8��S3*/n"u­ � ¥ ��(-��:�K>?!�
ûX0A:é54ýÅKI?40 < R ú48I0Aü R ü M*N	K>?40É8>0RÝd0E=CK>:éMb5 N R 57=CK>:éMb5#ÖÊM,�[0A8���� c 0 3b<I< R ü`0
KI?X3SK� � � Z DT��?7:1=@? Kdù�ú4:J=�3[/é/1ù :J<"KI?40\=�3[<I0�"�KI?40A8I0�N�M[8>0§3*5È:15PN�0A8I0A57=�0§M[N�KI?40Ã0A<><L0A5|KI:J3*/<LúÏ0A=�KI8 R ü���:éKI? 0�:1ý[0A5��S3[/ R 0E<�:é5 KI?403��:J=�:154:�KdùÅM*N�� B ��$3��:é/1/�54M[K`MP=A= R 8`:15 K>?40
N�M[/1/éM,��:154ý��í <gI N 6�CB5F<%� 8,5F<�?,=°?�Q#�Oî%$ 0�2|KED|3b<I< R ü`0�K>?73SKW�i0Ò6P:J<>=�8>0�KI:D1�0�KI?40 ø 3*8>][M,�"=@?X3*:15+��� 8 � K �
<LMbü�0ÒûXMk2¾6P0A=�M[ü`úÏMb<I:�K>:éMb5 è B ¥ ÑGÑ.Ñ ¥�ènï �¨�Ô8>0A< R /éKI:154ý	:15¾KI?40ÒKI8@3*57<I:éKI:1M[5�N R 57=�KI:1M[5ò» ý[:D�[0A5¾:é5��7Z��J�/*%?40A5¾KI?40Vú4?73b<L0Ò<Iú73b=�0�:J<_b757:�K>0V3*5X6�KI?40Vú48IMbú73*ý|3SK>M[8 � ûX0E=�Mbü�0E<
3*5\vó¼�v�ú48>M[ú73[ýb3*KI:1M[5	ü¾3SK>8I:é2 ò� ��?4:J=@?Ì<I:éü`ú4/1ù	:1<;K>?40%=�M[/ R ü`5Ì<LKIMP=@?73b<dK>:1=�ü¾3SKI8>:é2��:�K>?\0A5|KI8>:é0E< � ô ¹ � ò» � è ¹ ¥tèÐô �_� ê � è ¹ ¥�èhô �J�ö�÷�ö &('�ÿ ý*)Gÿ ý,+.-0/0-�ÿ21p N3� Z :1<�=�/1Mb<I0¾K>M4� B � $bDk�i0ÎM*N½K>0�5ebX576 KI?X3SK"K>?40\8I0E3[<IM[5 N�M[8"KI?40 R 576P0E<L:18@3*û4/1ù
<L/1M,� =�Mb5/�[0�8>ý[0A57=�0É:1<ÃKI?X3SK�KI?40 ø 3[8I]bM,��=@?X3*:15 8>0�ü¾3*:157<ÃN�M[8
3 /éMb54ýÅK>:éü`0 :15Ô3E�CG5)8,IJ5)8�@BA%C 8I0Aý[:1M[5 L 3*/J<LM =�3*/1/10A6 E+? M;C Mb83N ?P=.QB?,6JE+8,5F<�?,=�L M*N-KI?40�ú4?73b<L0�<Iú73[=�0[D
ûX0�N�M[8>0-:éK�ü`M,�[0E<HMb5ÎK>M§3*54M[KI?40A8%M[540�� c 0���:1/é/¤=�3*/1/�3`<L0�K À E�CG5)8,IJ5)8�@BA%C M[8 8PA'E�?,IJ5<�=�i,8,6J<�8,=ª5 R 576P0�8�M R 8 ø 3[8I]bM,� =@?73[:é5�D¤:éN�KI?70ÎK>8>3[57<L:éKI:1M[5Åú48IMbû73*û7:é/1:�Kdù N�8>M[ü À KIM:�K@<L0A/�N&:1<Ò=�/1Mb<I0ÒK>M¾M[540bDP:7� 0;�1D4:éN ê � À\¥�À �65 $��c 0�?40A8I0A:é5+��:1/1/40�2Pú4/1M[:éK,KI?70�N�M[/1/éM,��:154ýÍM[ûX<L0A8��S3SK>:éMb5�=�M[57=�0�8>54:154ýÍü�0�K>3b<dK@3*û4:1/é:éKdù�±p N,KI?40A8I0Ì3*8>0\xÊ0�:1ý[0A5/�k3[/ R 0A<�=�/éM|<L0"KIM7� B �Ò$µ��:157=�/ R 6P:154ý8� B :�K@<L0A/�N:�Ò3[576Ä3Î<I:1ý[54:%b��=�3*5|KÒ<IúX0E=CK>8>3[/²ýb3*úÃKIM§3[/é/²8>0�ü¾3[:é54:154ý`0�:1ý[0A5/�k3[/ R 0A<AD�KI?40A5�KI?40A8I0	3*/J<IM`3[8I0dx 6P:J<
ÝdMb:é5|K
ü�0�K>3b<dK@3*û4/10	< R ûX<L0�K><�3[576j��:J=�0d�[0A8><>3µ" ]�]PD ]�& ()�p NHK>?4:1<Í:J<ÍK>?40§=�3b<L0bDGKI?40¾=@?73[:é5 :1<�8>3[ú4:164/éùÄü`:é2P:é54ý�9 <�5 º <�= KI?40§=�M[8>8I0E<LúÏM[5764:é54ý
ü�0�K>3b<dK@3*û4/10�< R û7<L0�K><H3*576�K>?40 R 57640A<I:é8@3*û4/1ùÌ<I/1M,� M,�b0�8@3*/1/4=�M[5/�b0�8>ý[0�5X=�0i8I0E< R /éK><�N�8IMbü
KI?40	8@3*8>0�540E<I<iM[N�KI8@3*5X<L:éKI:1M[57<%ûÏ0�KR�i0�0A5ÎK>?40A<I0	ü`0�K@3[<LK>3*û7/é0	<I0�K><.�*%?40�=�/1Mb<I0%=�M[54570A=CK>:éMb5ÌûÏ0�KR�i0�0A5¾3-<I0�úX3*8@3SKI0E6"=�/ R <LKI0A8�M*N²6PM[ü`:1573*5|K�0�:1ý[0A5/�k3[/ R 0A<
3*576�K>?40Ò0�2�:J<LKI0�5X=�0�M[NGü`0�K>3[<LK>3[û4/10Ò< R û7<L0�K><�?73[<H3*54M[KI?40A8_�[0A8Iù�:éü`úÏM[8IK>3[5bKi3*/1ý[M[8>:éKI?��
ü�:J=�=�M[5X<L0 a R 0�57=�0;±7:éKÍ?73[<ÒûX0A0�5 <I?4M,��5
K>?73SK-M[540�=�3[5 <�M;CG=�5F< Q:� KI?40�xÊü`0�K>3b<dK@3*û4/10
< R ûX<L0�K><¾Mb54/éù M[5 û73b<L:J<¾M*N-KI?70 CB<u>�CG=�i,C N 5H?,6:I 3[<><IM�=�:13*KI0E6¾��:éKI? K>?40�x 6PM[ü`:1573*5|K
0�:1ý[0�5/�S3*/ R 0E<h" ]PZ7D ]�& ()��*%?4:J<i:é5X<L:1ý[?|K%/é0E3[64<HKIM¾3�<L:1ý[57:ubX=A3*5|KI/1ù`ý[0A540�8@3*/Ï:1640�5|KI:%bX=�3*KI:1M[5



� ��sfc>Ñ q h © c>aH_Geflm¸I{bc>aCtP»;{[adeflwnd¨AyTS[¸L{²pxbnmndcEt�UGc>ndc>aWV%c@x;X�{ q a © t q h © _[a q h|~Ì»;¨�a © c@l
3*/1ý[M[8>:éKI?4ü " r0( R <L0E6ÊN�Mb8ÌK>?40�6P0�K>0A=CK>:éMb5ÅM[NÒû4:1M[ü`M[/10A= R /13[8Ì=�M[5PN�Mb8Iü¾3SK>:éMb57<.�;97M[8�:é/%�
/ R <LKI8@3SK>:éMb5 M[Ni:éK><�][0�ùÉ:16P0E33�H0¾:15|KI8>MP6 R =�0¾3[5 3[ú4ú48>M[ú48>:J3SKI0�0�243[ü�ú7/é0`:15ÊOP0A=CK �«]�� `
ûX0A/éM,���
ö�÷;: <=/>/0?@)Gÿ.ú,ý�ÿA-0BC' �3D ý*Eeü./0'$ M,� 3*5X6Ä:15 O�0E=CK.�{`7DXM R 8Í=�M[5X<dK>8 R =�KI:1M[5���:1/1/;ûÏ0`:é/1/ R <dK>8>3*KI0E6
û�ù
ü�0E3*57<VM*N�KI?40�x��@ w 5H8,=�C ü`M[/10A= R /é0��k*%?40 4 54:éKI0E6/�m.iKIM[ü¾<	8>0�ú78I0E<L0A5bK@3SK>:éMb5Â" ],qP(,:J< R <I0A6 KIM
<I0�K R úÊ3IBCH9�8,6�8P5)C:M�F\8PEK<�A'5H?,=ª<�8,=7G ��H ¥ ���W�JIm�KH��/ÕMLh������D;��?40A8I0%K>?40Ò]�:1540�K>:1=�0A540�8>ý[ù
IO�KH��
6P0�úÏ0�5767<	M[54/1ùÄMb5ÉK>?40`ý[0�570�8@3*/1:%1A0A6Äü`Mbü�0A5|K>3
HÊ3*576ÉKI?40¾úÏM*K>0�5|KI:J3*/�0A540�8>ý[ùMLn�
���
M[54/1ùÄM[5ÉKI?40§=�M�M[8@6P:é5X3SKI0E<Ð�T��.�/éKI?7M R ýb?ÉK>?40¾úXM[KI0A5bK>:13[/NL :1<�$0]0�m6P:éü`0A57<L:1M[5X3*/vDXK>?40
M,�[0�8@3*/1/b<LKI8 R =�K R 8>0i3[576�6Pù�573[ü`:1=A3*/�ú48>M[úÏ0�8IKI:10A<¤M*N�x��wúX0A5|K>3*570H:J<;ü`3[:é57/éù�6P0�KI0A8Iü`:1540A6
û|ù�:éK><�KIM[8@<I:éMb5`3[54ý[/10 OK�POª�
���B�P94M[8Hü`0A3*5X<,M*N²:1/é/ R <LKI8@3SK>:éMb5�D;�i0�KI?70�8>0�N�M[8>0�=@?4M�Mb<I0QO
3[<HM R 8i<L:154ý[/10Ò=�M[5PN�Mb8Iü¾3SK>:éMb573*/Ï6P0�ýb8I0A0�M*N²N�8>0�0E6PM[ü 3[576§<I0�/10A=CK%3�6P0E=�M[ü`úÏMb<I:�K>:éMb5§M*N
KI?40-8>3[54ý[0
" ^ ¥ ]SR�(GM*NTO�:15|KIM�]P`�6P:J<�ÝdM[:15bK%ûÏMk2�0E<6U ¹ �¨" ^ ¥ ]SR�(wD�Ô+� $ ¥ Ñ.ÑGÑ ¥ ]P`���*%?40A<I0ûXMk2P0A<�640Bb7540�64:1<�ÝdM[:15|K%ûÏMk2P0A<

è ¹!��á.�2Ä!��±VO��
���-Ä8Uh¹ â ¥ Ô+�ó$ ¥ ÑGÑ.Ñ ¥ ];`��?4:1=@?
6P0E=�Mbü�úÏMb<I0VKI?40	0A5bK>:é8>0	ú4?73b<L0	<Iú73[=�0����ß��BdZP�
94M[8ÃKI?70 ø F ø F <>3*ü`ú4/1:é54ýÂ�H0 R <I0 ?�ù�û48>:16 ø M[5|KI0ÈFi3*8>/1M���Å ø F-�!" ]4D Z7D ];Z,(��?4:1=@?�?73b<iûX0E=�M[ü`0�3���:J6P0�/1ù R <I0A6Ãü`0�K>?4MP6ÃM,�b0�8iKI?70	/13b<dK�6P0E=�3[640VN�Mb8�=�Mbü�ú R KI:154ý

0�2PúX0E=CK@3SKI:1M[5¦�k3[/ R 0A<°� ü¾3*:154/éù�K>?40�8>ü`M�64ù|5X3*ü`:1=ÉM[û7<I0�8t�S3*û4/10A<:��:15Çü`M[/10A= R /13[8Ã<Iù�<��
KI0�ü¾<!"u$G(F� p KÃúÏ0�8IN�0A=�KI/1ùßb4K><Ã:é5|K>MÊKI?40ÉN�8>3[ü`0G�iM[8>]ÅM*N ø F ø F 6P:J<I= R <I<I0A6 ?70�8>0�:15{�4 576P0A8O�i0A3*] 3[<>< R ü`úPK>:éMb57<`M[5 KI?70ÄúXM[KI0A5bK>:13[/�D,KI?40Ä=A3*54Mb54:1=A3*/�6P0A57<L:éKdùÅýb:%�b0�5�û�ù �Â� 0�2Púk�R­s®WL-�Í:J<	:éK>< R 57:Da R 0§:15/�S3*8>:13[5bK�6P0A57<I:�Kdù��WX�0�K » 6P0�57M*KI0`K>?40¾K>8>3[57<L:éKI:1M[5
N R 57=CK>:éMb5�M*N�Å ø FÉN�M[8¤KI?70�:15��b0�8@<L0&K>0�ü`úÏ0�8@3SK R 8I0_®�Dk3[576Í/10�K ò» ûX0H:�K@<¤64:1<>=�8>0�K>:%1E3SKI:1M[5��� 8 � K �EKI?40iûXMk2"640A=�Mbü`úXM|<L:éKI:1M[5"640A<I:éýb540A6":é5"KI?40%/J3[<LK¤ú73[8>3[ý[8@3*ú4?{� *%?40iú48IMbú73*ý|3SK>:éMb5
ü`3*KI8>:�2 ò� 3b<I<IMP=�:J3SK>0A6+��:éKI? ò» :J<�:1/1/ R <LKI8@3SK>0A6Î:é5\9¤:1ý���$bD���?40A8I0E3[<�KI?40-0�:1ý[0A5/�[0A=�KIMb8><
M*N;KI?40ÍK>?48I0A0	6PM[ü`:1573*5|K�0�:1ý[0A5��S3[/ R 0E<�3*8>0Výb:%�b0�5\:é5
9;:1ý���]��
9¤:1ý���]Ì3*/J<LMÌ:é/1/ R <dK>8>3*KI0E<�K>?40Í][0Aù¾:16P0E3"M[N�KI?70Í3[/éýbM[8>:�K>?4ü�N�M[8%:J6P0�5|KI:éN�ù�:é57ý`3[/éü`M|<dK

:é5/�S3*8>:13[5|K�<I0�K@<s��:13ÌK>?40A<I0	0�:1ý[0A5��b0A=�KIM[8@<.±�97M[8�0E3[=@?�<dK@3SK>0	Y���$ ¥ ÑGÑGÑ ¥ ]P`7D��H0�640�54M[KI0û|ù�Z ñ Ä!áPÕ ¥ ­ â�[ K>?40¢`P��K R úÏ0�/[M[N7<L:1ý[5X<�M*NPK>?40@Y[K>?"=�Mbü�úÏM[570�5|K><�:é5�0E3[=@?ÍM*NPK>?40,K>?48>0�0
0�:1ý[0�5/�b0A=CK>M[8@<�DÏK>?40Î<IMP�m=�3*/1/10A6 <L:1ý[5 =�Mbü"û4:1573SK>:éMb57<.�k*%?40`N�M[8IKI?Ê< R û�b7ý R 8>0¾:é5Ê9;:éýª�T]
<L?4M,��<�KI?73*K�K>?40�8>0H3[8I0�Mb54/éù-K>?48I0A0H6P:%oG0�8>0�5|K;<I:éýb5�=�Mbü"û4:1573SK>:éMb57<ADA3*5X6ÍKI?73*K;3[/é/|<dK@3SKI0E<Y���:�K>?\KI?40�<>3*ü`0\Z ñ ûÏ0�/1M[54ý�KIM�K>?40�<I3[ü`0Vü`0�K@3[<LK>3[û4/é0	<I0�K ��*%? R <�D�K>?40Íü`0�K>3b<dK@3*û4/10<L0�K><-=�3*5
ûÏ0":J6P0A5bK>:ubX0A6É3b<Ò<I0�K@<�M*N�<LK>3*KI0E<Ð��:éKI?Ä:J6P0A5bK>:1=A3*/&<L:1ý[5Ä=�M[üÌû4:é5X3SKI:1M[5k�ª*%?4:J<
:16P0E3�=�3[5§ûÏ0Òý[0A540�8@3*/1:D1�0A6`< R û7<LK>3[5bK>:13[/é/1ù[D|3*576`:J<�KI?40V][0�ù�:J6P0A3	M[N²KI?40V:1640�5|KI:%bX=�3*KI:1M[5
3*/1ý[M[8>:éKI?4ü ú48>0A<I0�5|K>0A6Ã:é5e" r0()�] ^!��~�_ÇðVöGó�õQ`n�L÷Lð	acbiñ�~T`
.Ò<>< R ü`0V54M,�	DSKI?X3SK¢�i0Ò3[8I0�:15§3�<I:�K R 3SK>:éMb5+��:�K>?OxÄ6P:J<
ÝdMb:é5|K�ü`0�K>3[<LK>3[û4/10Ò< R û7<L0�K><.� p N
:�Ki:1<�KI8 R 0[DbKI?X3SK�K>?40V=@?X3*:15¾:1<H8>3[ú4:J6P/éù�ü`:�2P:154ý
9 <�5 º <�= 0A3b=@?¾ü`0�K>3b<dK@3*û4/10Ò< R û7<I0�K%3*576
KI?73*K�KI?70 R 57640A<I:é8@3*û4/1ù`<L/1M,� M,�[0�8@3*/1/7=�M[5/�[0A8Iýb0�57=�0�8I0E< R /éK><,N�8IMbü K>?40n�H0E3*]Ì=�M R ú7/é:154ý



� efc>a q ad¸L{|ef¸ q sÏgihb¸@¨Exb¹|sfefh|º ª »;¨Ax|¹bs�efhbº-¨Ay¤z�cIn q lwn q Àbsfc-»;¨Ahby1¨Aad} q ndef¨Ah|l ®

−10

−9

−8

−7

−6

−5

−4

−3

−2

−1

00

5

10

15

20

0 5 10 15 20 5 10 15 20
−1

−0.5

0

0.5

1

d âfeX·Sg�·Ch c>yénC�Puvsfsfx|lwnma q nde�¨Ah§¨Ay²nd{|c�c@hSnmadefc@l�¨Ay�nd{|c�¹[ad¨E¹ q º q ndef¨Eh§} q nmadeoÑjik © c>Â�hbc © efh`nd{|cndcIÑ[n q ÀP¨�jkcAË�uvhSndc@hblmeonv�`¨�y�c@hSnmade�c>l © x|c�nd¨�s�¨Aº q adefnd{b}	ef¸Vlm¸ q sfcEË*lHefºA{*nC�,mHa © c>adc © lm¹Pc@¸>nmadx|}¨�y7ik Æ,eond{ q ¸@sfx|lwndc>ai¨Ay�nd{badc@cÒc@efºEc>h[j q sfxbc@li¸@sf¨AlmcÒnd¨onqp � q h ©¾q lmefºEh|eoÂ|¸ q hSn%º q ¹¾nd¨ q sfsadc>} q efh|efh|º-¨Eh|c>l@Ë

5 10 15 20

−1

0

1

+ + +

5 10 15 20

−1

0

1

− − +

5 10 15 20

−1

0

1

− + −

5 10 15 20

−1

0

1
+ + +

− − +

− + −d âfeX·Ar7· S[x|À[Â�ºAxbadc � �P�[�slHefºE{Sn�c@efºEc>h[jEc@¸>nd¨AadlH¨Ay²nd{bc%nd{badc@c © ¨E}	efh q h*n�c@efºAc@h*j q s�xbc@l�¨Ay²nd{|c¹[ad¨E¹ q º q ndef¨EhÎ} q nmadeoÑ ik lm{|¨CÆ,h§e�hÎ_GefºbË � Ë�S[xbÀbÂ|ºExbadc � �7¬&{|c�nd{badc@cÒ}	c>n q lwn q À|sfcÒlmx|À|lmcIndl
q adc�¸I{ q a q ¸>ndc>adefÞ@c © ÀS�	nd{badc>c © eoÖ4c>adc@hSn,lmefºEh`¸>¨E}-Àbefh q ndef¨Ah|l,¨AyGnd{bc@lmc�c@efºEc>h[jEc@¸>nd¨Aadl@Ë

ûX0�KR�H0A0�5\KI?4:J<�ü`0�K>3[<LK>3[û4/10�<L0�K><ADPKI?40A5 R 57=�M R ú4/1:é57ý¾M*N&KI?40	ü`0�K>3[<LK>3[û4/10�<L0�K><�<I?4M R /16
/é0E3[6ÎKIM+xÉ8@3*ú7:16P/1ù§ü`:é2�:154ý R 5X=�M R ú4/é0E6Ã=@?X3*:157<G�:{÷7ø � '�).ÿGúS->tPÿA'suwvký*Eeü./0-0x«þ
.Ò<>< R ü`0�KI?73*Kk�H0�]|57M,� K>?40Wx¾6P:J<�ÝdM[:15bK;ü`0�K>3b<dK@3*û4/10�<I0�K@< À B ¥ Ñ.ÑGÑ ¥tÀ	y M[N�M R 8 ø 3*8>][M,�=@?73*:15�DS3*576"KI?X3SK��H0i54M,�l�%3*5|K;KIM	<>3*ü`ú4/10i<I0�ú73[8>3*KI0A/éùÍ:15Ì0E3[=@? À ô DkN�M[8{z{��$ ¥ Ñ.ÑGÑ ¥ x��*%?40�5�DGN�Mb8	0A3b=@?|z¢�H0¾6P0Gb7540¾3\8I0E<dK>8I:J=CK>0A6 ø 3*8>][M,��][0A8I540A/ » ô N�8>M[ü » M[5 À ô û�ù<L0�KLKI:154ý » ô �
� ¥ Ã��_�¦Ô ô ��� ¥ Ã��kÕlÖ ô �
����×��
�m­�Ã�� �7f����:�K>? Ô ô ��� ¥ Ã��_� È Æ��
� ¥ Ã�� Ç �
� ¥ Ã���:éN«�eØ�#ÃÎ3[576jÃmÄ À ô^ M*K>?40�8t��:J<L0
3*576 Ö ô �
���¢�ó$s­l§¡Ô ô �
� ¥ Ã�����Ã Ñ



í ��sfc>Ñ q h © c>aH_Geflm¸I{bc>aCtP»;{[adeflwnd¨AyTS[¸L{²pxbnmndcEt�UGc>ndc>aWV%c@x;X�{ q a © t q h © _[a q h|~Ì»;¨�a © c@l
FH/é0E3*8>/éùbD76P0�K@3*:1/é0E6
û73[/13[57=�0�<LKI:1/é/¤?4M[/J64<ADX<IM¾KI?X3SK » ô :J<Ò3[ýb3[:é5
3¾8>0G�b0�8@<L:1û4/10 ø 3*8>][M,�][0�8>540A/7� $ M,�	D�/10�K  � ô � ø ëT}  �ÇûX0\K>?40
8I0E<dK>8I:J=CK>0A6 R 5454Mb8Iü¾3*/1:D1�0A6�6P0A57<L:éKdùÈMb5 À ô D��:�K>? ø ë 6P0A54M*K>:é57ý§KI?70":1576P:J=�3SK>M[8ÒN R 57=CK>:éMb5ÉMb5 À DÏ:7�I0;�1D ø ë �
�����Ò$":éN_��Ä À 3*576ø ë �
���O��^ÉM*KI?70�8t��:1<I0;��*%?40�5�D R 576P0�8�K>?40
3[<>< R ü`úPK>:éMb5�D¤KI?73*K » ô :1<Ì:18I8>0A6 R =�:1û4/é0bD� ô �  � ô Ó £3¤ÿ } :1<iK>?40 R 54:ga R 0	:é5/�S3*8>:J3*5|K�6P0�57<I:éKdù§M*N » ô �c 0"640�54M[KI0�û�ù � ô K>?40Ì=�M[8>8I0E<LúÏM[5764:é54ý`ú48>M[úX3*ýb3*KIMb8�M*N » ô � p N_�i0"3b<I< R ü`0	KI?X3SKÀ ô :J<�ü`0�K@3[<LK>3[û4/é0�3*576\K>?73SK-:�K	=�3[5454M[KÒûX0�< R ûÏ6P:D��:1640A6
N R 8LK>?40�8V:é5|KIMÎKR�HMÎM[8Òü`Mb8I03*/1ü�M|<dK`:15��S3[8I:J3*5|K¾<L0�K><AD¤K>?40�5ß�i0\=A3*5 <dK@3SKI0ÃKI?70ÃN�Mb/é/1M,��:154ý�±�*%?40�<L0E=�Mb576È/J3*8>ý[0E<dK
0�:1ý[0�5/�S3*/ R 0�� Z M*N � ô :J<%< R û7<dK@3*5|KI:J3*/1/1ù�/10A<><HKI?73[5°$bDbM[KI?40A8���:J<L0ÒKI?40A8I0n�iM R /J6§0�2�:J<LKi3
6P0A=�M[ü`úXM|<L:éKI:1M[5 :é5|K>MÎKR�iMÃMb8Vü`Mb8I0�ü`0�K>3b<dK@3*û4/10`< R ûX<L0�K><.�G.V<	3Ã=�M[57<I0.a R 0A57=�0bD²6 R 0
KIM~� Z � $[DPK>?40�=�Mb8I8>0A<IúÏM[576P:154ý ø 3*8>][M,�§=@?73[:é52´ ô :J<%8@3*ú4:J6P/1ù§ü`:�2P:154ý��94M[8ÌKI?70Î8>0A<LKI8>:1=�KI0A6 ø 3*8>][M,� ][0A8I540A/ » ô KI?40�6P0�K@3*:1/é0E6Èû73[/13[57=�0Ã=�M[5X6P:�K>:éMb5��7`��
<dK>:é/1/H?7M[/J64<�N�Mb8�3[/é/¢� ¥ ÃÞÄ À ô ";KI?70�8>0�N�M[8>0¾K>?40Ã6P0A57<I:�Kdùl� ô :J<Ì3 <I=A3*/J3*8�ü R /éKI:1ú4/é0\M*NKI?40"=�M[8>8I0E=CK�ý[/1M[ûX3*/�6P0A57<L:éKdù2�ÄM[N¤K>?40 R 548>0A<LKI8>:J=CKI0E6 ø 3*8>][M,�Î=@?X3*:15{��*%? R <AD��H0�=A3*5
8I0Aýb3*:15§K>?40	ý[/1M[ûX3*/�6P0A57<L:éKdùO��:J3

�µ� yå ô æ B R ô � ô �R$ ^��
:é5 KI0A8Iü¾<ÍM*NHKI?40`/1MP=�3*/�6P0A57<I:�K>:é0E<
�P¹����V54/1ù
KI?40¾<>=�3[/13[8><3R ô DTz���$ ¥ Ñ.ÑGÑ ¥ x�D�3*8>0 R 5��]|57M,��57<-��?4:J=@?Ã8>0�ú48>0A<I0�5|K%KI?70	540�ýb/é0E=CKI0E6Ã=�M R ú7/é:154ý`ûX0�KR�H0A0�5\KI?70�<L0�K>< À ô �¬ R KÒûX0�N�M[8>0
�i0"ý[M¾:15|KIM¾K>?40Ì640�K>3[:é/J<�M[N�KI?40�=�M R ú4/1:é54ýÃ3*/1ý[M[8>:éKI?4ü N�M[8�K>?40Ì=�M[ü��
ú R K>3*KI:1M[5�M*N¤KI?40E<L0��i0�:1ý[?|K@<�R ô D��i0d�i3[5|KiK>M¾ý[:D�[0-:é/1/ R <dK>8>3*KI:1M[57<%M[N¤K>?40�<LKI0�úX<iK>3*]b0�5
<LM�N 3*8 �:{÷�ö <=/>/0?@)Gÿ.ú,ý�ÿA-7ûCx�û�� � 's)Gÿ.úS-0tPÿ�'suJvký*Eeü./0->xTþ
94M[8-0A3b<L0ÌM*N,ú48>0A<I0�5|K@3SKI:1M[5°�H0K��:é/1/&54M,� :é/1/ R <dK>8>3*KI0"KI?4:J<-ú48IMP=�0A6 R 8>0�:15 3o� =�<�5HC 6P:%�
ü�0A57<I:éMb573*/|<L:éK R 3*KI:1M[5{� *�M�KI?4:J<�0A576²DE/é0�K ò� 3*ýb3[:é5	6P0A54M*K>0,K>?40,ú48>M[ú73[ýb3*KI:1M[5-ü`3*KI8>:�2ÍM*NÅ ø F N�M[8;KI?40�<I:1ü�ú7/é0-x��wû R K>3[540iü�Mb/é0E= R /10�3[<><LMP=�:13*KI0A6
��:�K>?"K>?40�ûXMk2"64:1<>=�8>0�K>:%1E3SKI:1M[5
ý[:D�[0�5É:é5 O�0A=;��]�� `���X�0�K R <Í6P0�54M[KI0"KI?40`3[<><LMP=�:13*KI0A6
=@?X3*:15Éû�ù�´ :15ÄKI?70"N�Mb/é/1M,��:é57ý��
ø M[8>0�M,�b0�8ED7/10�K À B ¥�À Z ¥�À [ ûX0`K>?48I0A0�64:1<�ÝdM[:15|K	< R û7<I0�K@<d��?4:J=@?°�i0��%3*5|K-KIM�ûÏ0 R 5��
=�M R ú4/é0E6���*%?40\8I0E< R /éKI:154ý 8I0E<dK>8I:J=CK>0A6È<>3*ü`ú4/1:154ý =�M[8>8I0E<LúÏM[5X64<	K>MÉK>?40�ú48IMbú73*ý|3SK>:éMb5
ü`3*KI8>:�2 ò�W�������0� ��:éKI?�0A5bK>8I:10A<

ò� �������>� Y ¹ ô � ��� �� ò� ¹ ô ¥ Ô ¥ z«Ä À	� N�Mb8 �WÄ�á�$ ¥ ] ¥ ` â 3[5762Ô2Ø��z^ ¥ ÔjÄ À	��¥ z«Ä À ñ N�M[8 � ¥ Y�Ä!á�$ ¥ ] ¥ ` â 3[576���Ø�!Yò� ô'ô Õ������ ë�� ò� � ôR¥ Ô��wz�Ä Àsñ
FHM[57<I0.a R 0A5bK>/éùbD[:éN��H0Ò3b<I< R ü`0�K>?40�ûÏMk2�0E<�N�Mb8,0A3b=@?§< R ûX<L0�K À	� KIM�ûÏ0Ò:15§3�< R =�=�0A<><L:D�[0M[8@6P0�8ED ò�W�������0� ?X3[<iû4/1M�=@]��m6P:J3*ý[Mb573*/XN�M[8>ü�DP:7� 0;�1DPK>?40�3[<><LMP=�:13*KI0A6Î8I0E<dK>8I:J=CK>0A6Ã<I3[ü�ú7/é:154ý
=@?73*:15§=�Mb57<L:J<LK><�M[NÏK>?48>0�0 R 5X=�M R ú4/é0E6 ø 3*8>][M,�Ì=@?73*:157<.�;*%?40�K>?48I0A0Ò<LKIMP=@?73[<LKI:J=�ü¾3SK>8I:%�
=�0A< ò� ô Mb5�KI?40Vû4/éMP=@]�6P:13[ý[Mb573*/4M[N ò�W�������0� 3*8>0%KI?40�ú78IMbú73*ý|3SKI:1M[5�ü¾3SK>8I:J=�0E<,3[<><LMP=�:13*KI0A6��:�K>?ÃK>?40A<I0 R 57=�M R ú7/é0E6Ã=@?73[:é5X<G�



� efc>a q ad¸L{|ef¸ q sÏgihb¸@¨Exb¹|sfefh|º ª »;¨Ax|¹bs�efhbº-¨Ay¤z�cIn q lwn q Àbsfc-»;¨Ahby1¨Aad} q ndef¨Ah|l �

9¤:1ý R 8I03` :é/1/ R <dK>8>3*KI0A<�K>?40Ä<I:�K R 3SK>:éMb5Â��?40A5�KI?40Ä<I0�K@< À B ��á�$ ¥ Ñ.ÑGÑ ¥ & â ¥tÀ Z �á [ ¥ ÑGÑ.Ñ ¥ $ Z â ¥tÀ [ �¨á�$0& ¥ ÑGÑ.Ñ ¥ ];` â 3*8>0 >�? ? M 3*ú4ú48>Mk2P:éü¾3*KI:1M[57<ÏM*N|KI?70�KI?48>0�0�ü`0�K>3[<LK>3[û4/10<L0�K><ÌM*Nh´3��*%?40\8I:1ý[?|K"?73[576Êú73[8LKÌM*NÒ9;:éýª�«` <L?7M,��<	KI?70ÎM[8@6P0A8I0E6Ê<LúÏ0A=�KI8@3ÄM*N�K>?40
KI?48>0�0 R 57=�M R ú4/10A6�ú48>M[ú73[ýb3SK>:éMb5Ìü¾3*KI8>:1=�0A< � ô � c 0�M[ûX<L0A8��b0HK>?73SK�KI?40�/J3*8>ý[0E<dK�<I0A=�M[5760�:1ý[0�5/�S3*/ R 0E<HM[N;3[/é/ÏKI?78I0A0 � ô :é57640�0A6\3*8>0Í< R ûX<dK@3*5|KI:J3*/1/éù¾/10A<><HKI?73[5�$bDP:7� 0;�1D�KI?70VK>?48>0�0
8I0E<dK>8I:J=CK>0A6\<I3[ü�ú7/é:154ý¾=@?73*:157<%:15\N 3[=CK�3[8I0Í8@3*ú4:J6P/1ù§ü`:�2P:154ý��

−7

−6

−5

−4

−3

−2

−1

0

5

10

15

20

0 5 10 15 20

2 4 6

0

0.5

1

2 4 6 8

0

0.5

1

2 4 6

0

0.5

1

d âfeX·A�7·�h c>yénC�|u�sfs�xblwnma q ndef¨Eh�¨AyGnd{bc%c@hSnmadefc@l,¨AyGnd{bc%¹bad¨A¹ q º q ndef¨Eh¾} q nmadeoÑ ik��;�0�f��� ¼ q l © c>Â�hbc ©efh�nd{bcindc>Ñ*n q ÀP¨�jkcC¿&y1¨Aa q ºE¨S¨ © ¸L{|¨Aef¸@c�¨AyW� ^2� � ¥A� �%�AËbuvhSndc@hblmefn��"¨Ay²c@hSnmadefc@l © xbc%nd¨Ísf¨Eº q�ªadeond{b}	e�¸ilm¸ q sfcEË�lHefºE{SnC�smHa © c>adc © lm¹Pc@¸>nmadxb} ¨Ay ik Ë
9¤:1ý R 8I0
qÃ<L?4M,��<�KI?40Ì:é5/�S3*8>:13[5|KÒ6P0�57<I:éKdù2� M[N�KI?40 R 548>0A<LKI8>:1=�KI0A6
=@?X3*:15
:é5É=�M[ü��

ú73*8>:1<IM[5ÄKIMÃKI?40�:é5/�S3*8>:J3*5|K-6P0A57<I:�K>:é0E<
� ô M*N�KI?40�KI?78I0A0Ì8>0A< R /éKI:154ýÎ8>0A<LKI8>:1=�KI0E6É=@?73[:é57<.�.Ò<Í3Î=�M[57<I0.a R 0A57=�0ÌM*Nh��$.^���Dª�i0�M[û7<I0�8t�[0K�{Ó;� ô � =�Mb57<LKn��R ô M[5É0A3[=@? < R ûX<L0�K ÀÐô Dzk�ó$ ¥ ] ¥ `��

5 10 15 20
0

0.05

0.1

0.15

0.2

5 10 15 20
0

0.05

0.1

0.15

0.2

5 10 15 20
0

0.5

1

1.5

2

d âfeX·= Ï·�h c>yénC�Guvh*j q ade q hSn © c>h|lmeonv�¢¡XË�»;c@hSndc>aC�Ïuvh*j q ade q hSn © c@hblmeonde�c>l�¡=£�t¥¤#p � � � � �`efh\nd{|cnd{[adc@c�}	c>n q lwn q À|sfcHlmcIndl{� £ ¼ q l¤e�hÌ_GefºbË;�E¿IË¦lHefºE{SnC��§ixb¨Andefc@hSndl@¨ £ p©¡,ªA¡ £ efh�nd{bc�nd{[adc@c�lmc>ndl�6£�Ë



� ë ��sfc>Ñ q h © c>aH_Geflm¸I{bc>aCtP»;{[adeflwnd¨AyTS[¸L{²pxbnmndcEt�UGc>ndc>aWV%c@x;X�{ q a © t q h © _[a q h|~Ì»;¨�a © c@l
9¤:1ý R 8I0
r�54M,�Ô:é/1/ R <dK>8>3*KI0A< @t8�M 3*ú4ú48>Mk2P:éü¾3*KI:1M[57<iM*N;KI?70	KI?48>0�0Íü`0�K@3[<LK>3[û4/é0�<I0�K@<

M*N�´�D²5X3*ü`0�/1ù À B �¶á�$ ¥ Ñ.ÑGÑ ¥ f â ¥tÀ Z �¶á�$ ^ ¥ Ñ.ÑGÑ ¥ $ r â ¥�À [ �¶á�$.Z ¥ ÑGÑ.Ñ ¥ ];` â �Ï.�ý|3*:15�DKI?40%8>:éýb?bK;?73*5X6�ú73[8LK&M*NX9;:1ý��,`-<L?4M,��<�KI?70HMb8>6P0A8I0E6�<IúX0E=CKI8@3�M[N4KI?70HK>?48>0�0 R 57=�M R ú4/10A6
ú48IMbú73*ý|3SK>:éMb5Îü¾3SK>8I:J=�0E< � ô � c 0	M[ûX<L0A8��b0ÒK>?73SK�K>?40	/13[8Iýb0A<LK%<I0A=�M[576Ã0�:1ý[0A5/�k3[/ R 0-57M,�:1<%ü R =@?
=�/1Mb<I0�8iKIM3$[DX<LMÌKI?73*KÒ3SK�/10A3b<dK%KI?70db78><LK�M*N¤KI?40ÍK>?48I0A0	8I0E<dK>8I:J=CK>0A6Ã<I3[ü�ú7/é:154ý
=@?73*:157<%:J<�<L/1M,��/éùÎü�:é2P:é57ý��

−6

−5

−4

−3

−2

−1

00

5

10

15

20

0 5 10 15 20

2 4 6 8

0

0.5

1

2 4 6

0

0.5

1

2 4 6 8

0

0.5

1

d âfeX·A«7·Th cIy1nC�Xuvsfsfx|lwnma q ndef¨Ah\¨Ay;nd{|cÍc@hSnmadefc@l�¨�y;nd{|c-¹bad¨E¹ q º q ndef¨Eh�} q nmadeoÑ¬ik �;�0�f��� y1¨Aa q À qE©¸L{|¨Aef¸@cÍ¨Ay{� ^2� � ¥A� �%��ËXu�hSndc@h|lmeonv�§¨�y&c@hSnmadefc@l © x|c-nd¨Ìs�¨Aº q adefnd{b}	ef¸Ílm¸ q sfcEË�lHefºA{*nC�CmHa © c>adc ©lm¹Pc>¸>nmadx|} ¨�y ik Ë
:{÷;: &('�ÿ ý*)Gÿ ý,+./0'­vW'�ÿ�)q-0xJ&�ý*x�1¯®�->E!'sx�)�-�û�x@)p 5 O�0E=CK><.�{]�� ]¾3*5X6�]�� `O�i0Ì<>30� ?4M,� KIM\:J6P0�5|KI:éN�ù�KI?70Ìü`0�K@3[<LK>3[û4/é0�<L0�K><-M*N ø 3*8>][M,�
=@?73*:157<���:éKI?§/1M,�-�m6P:éü`0A57<L:1M[5X3*/73[576C°kMb8�b754:éKI0-<dK@3SKI0V<Lú73b=�0s��:J3�6PM[ü`:1573*5|K�0A:éýb0�5/�[0E=J�
KIM[8@<ÍM*NiKI?70§3[<><LMP=�:J3SK>0A6Éú48IMbú73*ý|3SK>M[8 � p 5 KI?7:1<�<I0A=�KI:1M[5!�H0+��:1/1/�<L?7M,� ?4M,� KIM
6P0A3[/��:�K>? ?4:1ý[?��w6P:1ü`0�57<I:1M[573[/&<LK>3*KI0¾<Iú73[=�0A<.� c 0���:é/1/,<I0�0�KI?73*K	M[540�ü¾3kù
0�2�KI8@3[=�KÍýbM�M�6
3*ú4ú48>Mk2P:éü¾3*KI:1M[57<"M*N�KI?70\ü`0�K>3[<LK>3[û4/10Ã< R û7<I0�K><�M[NÒ3 =�0�8IK>3*:15 ø 3[8I]bM,� =@?X3*:15Â´ � :�N
KI?40AùÎ0�2P:J<dKJ�HN�8IMbüÐý[M�MP63´��w<>3*ü`ú4/1:154ýb<%M[N¤:éK><�:15/�k3[8I:J3*5|K�6P0�5X<L:éKdùµ�«�*%?4:1<%<I0�0Aü`<iK>MÌûÏ0	3��|:J=�:1M R <i=�:é8@=�/10;±/�i0h�%3*5|KiKIM R <I0VýbM�M�6Ã3*ú4ú78IMk2P:1ü`3*KI:1M[57<HM*N
KI?40	ü`0�K@3[<LK>3[ûX0	<I0�K><iK>M�b7576ÃN 3[<LKI0A8�<I3[ü�ú7/é:154ý`<dK>8>3*KI0�ýb:é0E<iû|ù R 57=�M R ú4/1:é57ýP�m=�M R ú4/é:154ý
KI0A=@?754:Da R 0E<�D7û R KÐ�i0�3*/J<LM+�%3*5|K%KIMÃ<dK@3*8IKiK>?40"=�M[57<LKI8 R =CK>:éMb5�M*N�< R =@?�ýbM|MP6�3*ú7ú48IMk2/�
:éü¾3SK>:éMb57<¾û�ùÅ3b<I< R ü`:é57ý K>?73SK\<LMbü�0�8>0�/1:13[û4/10�<>3*ü`ú4/1:154ýÈ3*/18I0E3[6PùÊ:J<§30�S3*:1/J3*û4/10;� p 5
O�0A=;�ª`�� q§ûÏ0�/1M,�	D��i0
��:1/é/&<L0A0	KI?X3SKÐ�i0"3*8>0"3[û4/é0�KIMÎ30�bM[:J6ÎK>?4:J<Ò< R ú4úÏMb<I0A6
=�:18@=�/10�û�ù
0�2Pú4/1M[:éKI:154ý¾3*5�3*ú4ú48>M[ú78I:J3SK>0-3[54540A3[/é:154ý¾<LKI8@3SKI0Aý[ù��
O R ú4úÏMb<I0,K>?73SK¢á.��¹ â ¹Jæ BCY²±²±²± Y ³ :1<�KI?70H8>0A3[/é:D1A3*KI:1M[5	M*N73 ø 3*8>][M,�-=@?73*:15K´ 3b=CK>:é54ýVM[5

KI?40�<LK>3*KI0	<LúX3[=�0�� 3[576Ã=�M[8>8I0E<LúÏM[5X6P:é57ý"K>M`3�ú48>M[úX3*ýb3*KIMb8 � � p 5\M[8@6P0�8iK>M�:J6P0A5bK>:�N�ù
KI?40Vü�0�K>3b<dK@3*û4/10Ò<I0�K><¢�i0�?730�[0%K>MÌ=�M[ü`ú R K>0�KI?40-6PM[ü`:1573*5|Ki0�:1ý[0�5/�b0A=CK>M[8@<&M*N � D�3*576
KI?40A8I0�N�M[8>0�6P:J<>=�8>0�KI:D1�0 � �{ÅÒ0�57=�0[D{�i0`540�0E6 3[5 3[ú4ú48>M[ú48>:13*KI0�ûXMk2 6P:1<>=�8>0�K>:%1E3SK>:éMb5ÉM*N����?40A8I0
K>?40Ä5 R üÌûX0A8§M*N	ûÏMk2�0E<§<I?4M R /J6 54M[KÎûX0 <LMÊ/J3*8>ý[0�K>?73SKÎ:éKÎú48>0G�b0�5|K>< R <



� efc>a q ad¸L{|ef¸ q sÏgihb¸@¨Exb¹|sfefh|º ª »;¨Ax|¹bs�efhbº-¨Ay¤z�cIn q lwn q Àbsfc-»;¨Ahby1¨Aad} q ndef¨Ah|l �E�

N�8IMbü =�Mbü�ú R KI:154ý`KI?70Í64M[ü`:é5X3*5|K�0�:1ý[0A5��b0A=�KIM[8@<HM*N�K>?40�6P:J<I=�8I0�KI:D1A3*KI:1M[5\ü`3*KI8>:�2 ò� M*N� � p 5 Mb8>640�8-KIMÄ6P0E<L:1ý[5 < R =@? 3\ûÏMk2 6P:J<I=�8I0�KI:D1A3*KI:1M[5!�H0�b78@<dK	:J6P0�5|K>:�N�ùÉKI?40§=�/ R <LKI0A8
<dK>8 R =�K R 8>0�M[N4KI?70i<>3*ü`ú4/1:é57ý7Dk:7� 0;�1D0�H0i=�/ R <LKI0�8�á ��¹ â :é5|KIM-3V< R z§=�:10�5|K>/éù	/J3*8>ý[0,5 R üÌûX0A8
M*N�<I:éü`:1/13[8I:éKdù\=�/ R <dK>0�8@<G��*%?4:1<V=�3[5ÄûX0�6PM[570[D70�� ýª�éD���:13¾KI?40�3*/1ý[M[8>:éKI?4ü ú48>0A<I0�5|KI0E6�:é5"u$0]0( R <I:é57ý�<L0A/�N��wM[8>ýb3[54:%1A:é57ýVü¾3*úX<G�;*%?70A<I0%=�/ R <dK>0�8@<,6P0BbX540�M R 8H6P:1<>=�8>0�K>:%1E3SK>:éMb5ÌûÏMk2P0A<
< R =@?ÃKI?X3SK�KI?70�3*/1ý[M[8>:éKI?4ü¡�iM[8>]P<%3[<HN�M[/1/éM,��<.±��$ � 4 <I0	KI?70	KI0E=@?454:ga R 0A<�ú48>0A<I0�5|K>0A6\:é5l"%$ ],(�KIMÃ=�/ R <dK>0�8�á � ¹�â,¹Jæ BCY²±²±²± Y ³ :15|KIM�´ <L:1ü��
:é/J3*8>:éKdùÔ=�/ R <LKI0A8><°y B ¥ Ñ.ÑGÑ ¥ y%µ����>´ 540�0E6 54M*K ûX0Å640Bb7540E6 :é5 3b6��S3*57=�0[D�û R K
0�ü`0�8>ý[0E<�6 R 8>:é57ýÌK>?40�3*/1ý[Mb8I:éKI?7ü�:J=Vú48IMP=�0A<><G� ��F];�Ã.Ò<><L0Aü"û4/10-KI?40�64:1<>=�8>0�K>:%1E3SKI:1M[5\ü¾3SK>8I:é2 ò� Äµ� µ¢¶�µ M[N � ��:�K>?\0A5|KI8>:é0E<ò� ¹ ô �¸· á � ñ Ä3y ô 3*576½� ñ Û B Ä�y ¹�â· á � ñ Ä2y ô â�7`���FHM[ü`ú R K>0Îü`0�K@3[<LK>3[û4/é0\<L0�K><"M*N ò� ��:13É:�K@<Ì64M[ü`:é5X3*5|K"0�:1ý[0A5/�[0A=�KIMb8>< R <L:154ýÄK>?40
3*/1ý[Mb8I:éKI?4ü ú48I0E<L0A5|KI0A6Ã:15!" r0()�:{÷f¹ º�x�x@'/ý*/0->xTþp N��H0Î<LK>3[8LK	K>?40Ã<I:1ü R /J3SK>:éMb5!��:éKI? 3 ø 3*8>][M,� =@?73*:15 N�M[8	K>?40Î57M[8>ü`3[/é:D1�0E6 6P0�57<I:éKdù�ÇM[NÍ:15|KI0A8I0E<dKED,:�Kµ��:é/1/�Kdù�ú4:J=�3[/é/1ùÅýb0�K¾K>8>3[ú4úX0E6 :é5 Mb540
M*N	:éK><Îü�0�K>3b<dK@3*û4/10Ä<L0�K>< L��?4:1=@?�:J<`0�243[=�KI/1ùe��?73SK+�i0µ�%3*5|K�KIMÊ30�[Mb:16{�{�V5403�%3kùÊM R K`M*NVKI?4:J< R 5X6P0A<I:é8@3*û7/é0

M�=A= R 8>8>0�57=�0V:J<iKIM`0�2Pú4/1M[:éK%KI?40	0Aü"ûÏ0A6464:é54ý`M[N¤K>?40 R 5454Mb8Iü¾3*/1:D1�0A6\6P0A57<L:éKdù  �ÄM R K�M*N
3iN 3*ü`:é/1ù-M*N46P0�5X<L:éKI:10A<  �T��®T�G�.Å�0A8I0W®¾:1<GK>?40�0Aü"ûÏ0A6464:é54ý�úX3*8@3*ü`0�K>0�8ED�0;� ý��1DCKI?70,:é5/�b0�8@<L0
KI0�ü`úÏ0�8@3SK R 8I0":é5
K>?40 R < R 3*/¤=A3[<I0�M*N�K>?40
»-:1û4û7<-6P0A57<L:éKI:10A<  ���
®T��� 0�2Púk�R­s®�L��B��X�0�K®��HûÏ0%< R =@?"KI?73*K;K>?40�6P0�5X<L:éKdù�M*NÏ:é5|K>0�8>0A<LK;:J<  �m�  �«�
®�� �B�bFHM[8>8I0E<LúÏM[5764:é54ýb/éùbD.�i0i?730�[0
3ÎN 3[ü`:é/1ùÄM*N ø Mb5bK>0ÎFi3*8>/éM ø 3*8>][M,�
=@?73[:é5X<d´��
®T�AD�3*5X6 3ÃN 3*ü`:1/éù M*Niú48IMbú73*ý|3SK>:éMb5
M[úÏ0�8@3SKIMb8>< � ��®T�J�
FHM[57<I:1640�8-54M,� KI?70`<IúÏ0A=�:J3*/,=A3[<I0"M[N�KI?70�:15/�[0A8><I0�K>0�ü`úX0A8>3*K R 8>0�®�3[576  ����®T�h�

0�2Púk�R­s®�L��B±k¬iùÄ:é5X=�8>0A3[<I:154ýÎK>0�ü`úÏ0�8@3SK R 8I0bD²:7� 0;�1D�6P0E=�8>0A3[<I:154ýj®,D�KI?40§6P0A57<I:�Kdù  �T��® � �
KI8@3*57<LN�M[8>ü¾<�:é5|K>MÌ<Iü�M�M[KI?40A8,M[540E<_��:éKI?§/10A<><Hü�0�K>3b<dK@3*û4/10�8>0�ý[:1M[5X<G�;*%?7:1<�ü�0E3*57<�KI?X3SK
KI?40	<I0A=�Mb576Ã0�:1ý[0�5/�S3*/ R 0�� Z �
®T�iM[N � ��®T�iü`M,�[0A<i30�%3kùÌN�8>M[üÐKI?40Í/J3*8>ý[0A<LK%0�:1ý[0�5/�S3*/ R 0� B �
®T�2� $bD,:F� 0��éD�K>?40É<IúX0E=CK>8>3[/�ýb3[ú�:157=�8I0E3[<I0A<���:éKI?Ç6P0E=�8>0A3[<I:154ý�®,DH3[576ß�H0
ýb0�K
ûX0�KLKI0A8Ò3*5X6ÎûÏ0�KIKI0�8V=�M[5/�b0�8>ý[0�5X=�0-ú48IMbúX0A8LK>:é0E<HN�M[8%KI?70�=@?73*:157<�´2��®T�B�
94M[8V8I0E3[<IM[573[û4/1ùÃ<Iü`3[/é/«®�� û R K	< R z¾=�:é0A5|KI/1ù\ûÏM R 576P0A6 30�i3kùÎN�8IMbü ®l��^���DXK>?40

=@?73*:15O´2�
®T����:é/1/X<LKI:1/é/70�2P?4:1û4:�Ki3*/1ü�M|<dK�:15/�k3[8I:J3*5|K,<I0�K><_��:�K>?§3	<L:1ý[54:%bX=A3*5|KI/1ù�8>0A6 R =�0A6
6P0�ýb8I0A0ÌM[NHü`0�K@3[<LK>3*û7:é/1:�KdùÄ=�M[ü`ú73[8I0E6
KIMÃKI?X3SK	M*NHKI?40¾=@?73[:é5e´2�
®¥�G�G�{Å�M,�i0G�b0�8ED7K>?40
3*/1ü�M|<dK�:é5/�S3*8>:J3*5|KÌ<I0�K><ÌM*Nh´��
®T�K��:1/é/%ûÏ0Ã8>0A3b<LMb573*û4/10§3*ú7ú48IMk2P:1ü¾3SKI:1M[5X<	M*NV3[/éü`M|<dK
:é5/�S3*8>:13[5|K¾<I0�K@<§M[N�´2��®�� �2" ]�&0(F�_*%?4:J<§:J<§6 R 0
KIM K>?40
N 3[=�K¾KI?73*K§KI?70
N�M[8>ü M[N-K>?40
6PM[ü`:1573*5|K�0�:1ý[0A5/�[0A=�KIMb8><-M*N%K>?40 � �
®«�Í:1<�M[54/1ùÉü`:1/16P/1ù <L0A57<L:éKI:D�[0`K>MÉ=@?73[54ý[0E<Í:é5�®��:15�=�M[5|KI8@3[<LKiKIM`KI?70�6P8>3b<dK>:1=-0GoÏ0E=CK�M*N&< R =@?�=@?X3*54ýb0A<iM[58� Z �
®«���d" ];r,(F�c 0,=A3*5Í54:J=�0�/1ùÍ<L0A0&KI?4:J<���?40A5	8I0�K R 8>54:154ýiKIM�K>?40�x��vû R K>3[540�0�243*ü`ú4/10�M*N7O�0E=CK �.]�� `��X�0�K"KI?40§:15/�[0A8><I0�KI0�ü`úÏ0�8@3SK R 8I0+® ûÏ0§3[<><IM�=�:13*KI0E6���:éKI?È3\K>0�ü`úÏ0�8@3SK R 8I0¾M[N-`�^;^¢¼��¬i3b<L0E6-M[5	<L:1ü R /13*KI:1M[5-M*N�´2�
®«��D�KI?40�:J6P0�5|K>:ubX=A3SK>:éMb5�3*/1ý[M[8>:éKI?4üÇ0�2Pú4/13[:é570A6-:é5�O�0E=CK �.`�� `



� � ��sfc>Ñ q h © c>aH_Geflm¸I{bc>aCtP»;{[adeflwnd¨AyTS[¸L{²pxbnmndcEt�UGc>ndc>aWV%c@x;X�{ q a © t q h © _[a q h|~Ì»;¨�a © c@l
8I0E< R /éK><Í:15 KI?40§3[/éü`Mb<LK	:é5/�S3*8>:J3*5|KÍ<I0�K@< À B ¥�À Z ¥�À [ 3*/18I0E3[6Pù
<I?4M,��5 :é5Ê9;:éýª�k]��TX�0�K´ ñ 6P0�54M[KI0"KI?40�8I0E<dK>8I:J=CK>0A6Ä=@?X3*:157<V3b<I<IMP=�:J3SK>0A62��:éKI?ÉKI?40`6P0�5X<L:éKI:10A< ø ë��  ����®��.�CD*Ym�$ ¥ ] ¥ `7D�N�M[8ÎKI?40Ä/1M,� KI0Aü�úÏ0�8@3SK R 8>0�®��!½ $.^�^N¼ M[NÍ:15|KI0A8I0E<dK �¢*%?40A5�D�K>?40 <I0A=�M[576
0�:1ý[0�5/�S3*/ R 0E<�� ñ M*N¤KI?40	ú48>M[úX3*ýb3*KIMb8><i3[<><LMP=�:13*KI0A6j��:�K>?\KI?40\´ ñ 3*8>0Y $ ] `� ñ ^ Ñ `�]P[·^ Ñ `�&P]�^ Ñ `;^�&��?4:1=@?`:1/é/ R <LKI8@3SK>0A<;KI?X3SK�KI?70A<I0�8I0E<dK>8I:J=CK>0A6�=@?73*:157<�3*8>0%8>3[ú4:J6P/éù"ü�:é2P:é57ý�3[<�6P0E<L:18I0E6�� p 5
=�M[ü`ú73[8I:J<IM[5�DÏ3*5Ä0E<dK>:éü¾3SK>0�N�Mb8ÒK>?40�<I0A=�M[576Ä0�:1ý[0�5/�S3*/ R 0�M[N,KI?70 R 548>0A<LKI8>:J=CKI0E6Ä=@?73[:é5´2�
®¥�.�iù�:10�/J64<Q� Z ��®��.� � ^ Ñ f�f;f4D�:1576P:J=�3*KI:154ý¾0�2�KI8>0�ü`0A/éùÎ<I/1M,�Çü`:�2P:154ý��¾ ^!��~²� ó�õ	`h�I÷LðQacbHñ�~T`p 5ÊKI?40\=�M R ú4/1:é54ý <dK>0�úl�i0j��:1/é/i<L?7M,� K>?73SK�:�K`:J<�úÏMb<><L:1û4/10§KIMÉ8I0Aýb3*:15Ê:15PN�M[8>ü¾3SKI:1M[5
3*ûÏM R K"3\ý[/1M[ûX3*/,6P0A57<L:éKdù!�ß� � ¹ R�¹;�P¹Î:15 K>0�8>ü¾<	M*N�6P0�5X<L:éKI:10A<\�;¹O��:éKI?4M R KÌ<>3*ü��
ú4/é:154ýl� :éK><I0�/éNdD�û�ùÅ<I0�KLK>:é57ý R ú�3 =�M R ú4/1:é54ý ü¾3SK>8I:é2Ây���:éKI?PR 3[<�:�K@<¾<dK@3SK>:éMb573*8>ù
6P:1<LKI8>:1û R KI:1M[5k�/*%?7:1<�KIMbý[0�K>?40�8¢��:�K>?§K>?40-640A=�Mbü`úXM|<L:éKI:1M[5¾N�8>M[ü�K>?40 R 57=�M R ú4/1:é54ý�<dK>0�ú
3*/1/éM,��< R <�K>M�N�Mb8Iü R /13*KI0�K>?40%3*/1ý[M[8>:éKI?4ü`:J=�?4:10�8@3*8@=@?4:1=A3*/[3[54540E3*/1:é54ýV<I=@?40Aü`0�:15ÌO�0A=;�0r��¹k÷7ø ¿\À@'|ÁKû�?kü./0->xTþ4&�ý�ÿ.ú�- D¯Â$ M,� < R ú7úXM|<L0	K>?73SKÒ3[8Iû7:�K>8>3[8Iù R 5454M[8>ü¾3*/1:%1A0A6�6P0A57<L:éKI:10A<  ��Ã ¥ ÑGÑGÑ ¥  � y 3[8I0Íý[:D�[0A5
3*576KI?73*K��H0	3*8>0Í:é5|K>0�8>0A<LKI0A6Ã:15ÃK>?40	ý[/1M[ûX3*/ R 5454Mb8Iü¾3[/é:D1�0E6Ã6P0A57<I:�Kdù �m� yå¹Jæ¥Ã  �P¹ Ñ �R$�$ �
94M[8�<IM[ü`0Í<L0�K À �¨� �i0V:15|KI8>M�6 R =�0-KI?70-57M*K>3*KI:1M[5�Ä_� À �¢� � ë  �T�������;�T�ª*¤MÌMbûPK>3[:é5
:é5PN�Mb8Iü¾3*KI:1M[5	3*ûÏM R K�KI?40�640�57<I:�Kdù��Ì=�M[8>8>0A<IúXMb576P:154ýiKIM  �¤D�:éK�:J<�< R z§=�:10�5|K�K>M�]�54M,�ÉK>?40
8>3*KI:1Mb<²M[N�57M[8>ü`3[/é:D1�:154ý�=�M[57<LK>3[5bK@<¥R�¹
� £ ¤ÿ õ Ó £ ¤ÿ DEûX0E=�3 R <L0�K>?40�5��i0�=A3*5	8>0A=�Mb57<LKI8 R =CK��N�8>M[üÐK>?40\�P¹�Å <�6 R 0-K>M��R$;$0�Hû|ùyå¹Bæ¥Ã R�¹��P¹�� yå¹JæTÃ £3¤ÿ õ£ ¤ÿ  � ¹£ ¤ÿ õ �  �£ ¤ÿ �¦� Ñ �R$0];�X�0�K R <�6P0A54M*K>0§û�ù À ¹ � < R ú4úk�  � ¹ �-K>?40Ã< R ú4úÏM[8IK�M*N%KI?70Î6P0�5X<L:éKI:10A<  � ¹ :é5ÊK>?40
<dK@3SKI0§<Iú73b=�03�K�;9 R 8IKI?70�8>ü�Mb8I0bD²/é0�K R <�3b<I< R ü`0¾:é5 K>?40`N�M[/1/éM,��:154ý\KI?X3SK"0E3[=@? À � :J<=�M[57540A=�KI0A6ÎKIM§3[5�ù À-ñ :é5\K>?40�<L0A57<I0VK>?73SK�K>?40�8>0Í0�2P:J<dK@<�3�<I0.a R 0A57=�0ÍM[N&<I0�K@<À3� � À ôfÆ ¥tÀ ô�Ç ¥ Ñ.ÑGÑ ¥tÀ ô õÉÈ Æ0¥�À ô õ � À ñ ¥ < R =@?ÎK>?73SKQÄ_� À ô�Ê#Ë À ô�Ê�Ì�Æ ���ß^ ¥ �R$ `��
N�M[8
Ö°�	$ ¥ Ñ.ÑGÑ ¥ ÔO­�$;�«*%?4:1<Ì=�Mb576P:éKI:1M[5 M[û/��:éM R <I/éù :1<	57M*KÌ<>3SK>:1<�b70A6 :éNs�H0Ã3[<>< R ü`0
KI?40  � ¹ KIM§ûÏ0	KI?70"8>0A<LKI8>:1=�KI0A6�6P0A57<I:�K>:é0E<�M*N�O�0E=CK �ª`��D$;��Å�M,�i0G�b0�8EDP:�KÒü¾3[][0A<Ò<L0A57<L0":é5
KI?40�=�M[5|K>0�2�K�M*N,3*57540A3[/é:154ý7D70;� ý��1D���:éKI?  � Ã �  ���
®T��DX3[576  � ñ � ø ë �  ���
® � ��D���:éKI? Àsñ DÝt�K$ ¥ Ñ.ÑGÑ ¥ x ûX0A:é57ýÉK>?40Ã3[/éü`Mb<LKÌ:15/�S3*8>:13[5bK�<L0�K><ÌM*Nh´2��®T��D�=�NR��OP0A=CK �«`�� qª� $ M,�	D�K>?40
6P0�57<I:éKI:10A<  �SÃ ¥ Ñ.ÑGÑ ¥  � y 3 R KIM[ü¾3*KI:J=�3*/1/1ùÎ<I3*KI:J<dN�ù\M R 8Ò3*ûÏM,�[0�=�M[576P:éKI:1M[5X<�DX:é5
ú73[8LK>:1= R /J3*8KI?40�=�M[54540E=CK>:%��:éKdùÎ=�Mb576P:éKI:1M[5e�R$ `��J�



� efc>a q ad¸L{|ef¸ q sÏgihb¸@¨Exb¹|sfefh|º ª »;¨Ax|¹bs�efhbº-¨Ay¤z�cIn q lwn q Àbsfc-»;¨Ahby1¨Aad} q ndef¨Ah|l � �í C � =ª<�57<�?P=2?�Q�5 º C
Í_? w 9�A'<�=�>ÏÎ°8,5F6J<���î � 0�K R 8>54:154ý	K>M�KI?70Òý[0A540�8@3*/X=�3[<I0[D;�H0�570�0A6¾KIM
6P0A<I:éýb5 3[5 3[/éýbM[8>:�K>?4ü���?4:J=@? 3[/é/1M,��<VKIM
=�Mbü�ú R KI0�KI?70+�H0A:éýb?bK@<ÐR�¹Î:é5Þ�R$0];����Mb8	3SK
/é0E3[<LKi3*ú7ú48IMk2P:1ü¾3SKI:1M[5X<,M*N�KI?40Aü+�W��:éKI?4M R K�6P:é8>0A=�KI/1ù`8I0�N�0�8>8I:154ý	K>M £ ¤ÿ � c 0ÒK>?40�8>0�N�Mb8I0
6P0Bb7570ÍKI?40jN ? w 9�A'<�=�>jE+8,5F6J<�� yó���7Ü � ñ ��Ä ø 3*K y Û B ¶ y Û B û�ù

Ü � ñ �
������� ������ By Û BMÑ,Ò2Ó

�CÔÕ ÓÑ ÔÕ Ó ü`:15­Ö�$ ¥ Ñ,Ò � Ó ÔÕ �Ñ Ò2Ó � ÔÕ Ó�× N�M[8 �ÐØ�©Y§3*5767Ä_� À � Ë À-ñ �-�ß^^ N�M[8 �ÐØ�©Y§3*5767Ä_� À3� Ë À ñ �W�#^$s­ � y ¹JæTÃ Ë ¹ �æ � Î Ü � ¹ 0�/J<I0

�R$.q��
��?40�8>0\Ø � ñ � ø ë Ó0Ù ë�� 6P0�54M[KI0E<iKI?40�=�M[ü`ü`M[5
< R ú4úXMb8LK�M[N¤K>?40�6P0�5X<L:éKI:10A<  � � 3[576  � ñ �Ú 6�?t9�CG6J57<�CBI�?�Q\5 º C¢Í_? w 9�A'<�=/>7Î°8,5F6J<���î �Vû/�|:1M R <L/1ù[D�y�:1<Í3§<LKIMP=@?73b<dK>:1="ü`3*KI8>:�2²DÏûX0G�
=�3 R <L0�N�Mb8#�ÐØ�©YK�i0�?730�[0h^ � Ü � ñ � $0Ó��
x
Õe$0�CDP��?7:é/10V6 R 0�KIM"KI?40-6P:J3*ý[Mb573*/X0�5|KI8>:10A<
KI?40�< R ü M[N;0E3[=@?\8IM,�Ô:1<
$;��*%?40 ø 3[8I]bM,�§=@?73*:15�=�M[8>8>0A<IúXMb576P:154ý"K>Mjy :J<�3[/1<IM�3[úX0G�
8I:1MP6P:1=[DX<I:éü`ú4/1ù\ûX0E=�3 R <L0
Ü �f� � $0Ó,x+Õ¦$	N�Mb8�0A3b=@?�64:13[ý[M[5X3*/�0A5bK>8Iù��ÏFHM[5X6P:�K>:éMb5l�R$ `��
ý R 3[8>3[5bK>0�0E<�K>?73SK�N�Mb8Ò3*5�ù¾KR�iMq� ¥ YjÄ�á0^ ¥ ÑGÑGÑ ¥ x â KI?40A8I0	:J<�3`ú73*KI?\N�8IMbüÐK>?40�<dK@3SK>0��KIM�KI?40	<LK>3*KI0QY`:152y�D���?7:1=@?\ü¾3*][0E<sy :18I8>0A6 R =�:1û4/é0Í:15\3b646P:éKI:1M[5{��*%?70-]b0�ù¾úÏM[:15|K�:é5
KI?40�=�M[57<LKI8 R =CK>:éMb5ÃM[N�y :1<�KI?73*K�0R B ¥ Ñ.ÑGÑ ¥ R y �W� $£ ¤ÿ � £3¤ÿ � ¥ ÑGÑ.Ñ ¥ £3¤ÿÜÛ �
:1<¤KI?70 R 57:Da R 0%<dK@3SK>:éMb573*8>ù	6P:1<LKI8>:1û R KI:1M[5�6 R 0HKIMVKI?40%3*úÏ0�8>:1M�64:1=�:�Kdù�3[576�:18I8>0A6 R =�:1û4:1/é:éKdù
M*N_y���*%?4:J<iN�M[/1/éM,��<%:1ü`ü�0E6P:J3SKI0A/éùÎN�8IMbü KI?70�6P0�K@3*:1/é0E6Îû73[/13[57=�0	=�M[576P:éKI:1M[5R � £#Ý Ó � ¤ÿ Ó£3¤ÿ Ó ü`:15|Þ«$ ¥ £#Ý � Ó ¤ÿ �£ Ý Ó � ¤ÿ Óàß �JR ñ £#Ý � Ó ¤ÿ �£3¤ÿ � ü`:15|Þ«$ ¥ £NÝ Ó � ¤ÿ Ó£ Ý � Ó ¤ÿ � ß ¥ �R$0r;�
��?4:1=@?�ü`M[8>0�M,�b0�8i<L?4M,��<iK>?73SKhy :J<%8I0.�[0�8@<I:éû4/10;�á �B9�C N 5)8P57<�?P=ãâª8PA w CBIBî O R ú7úXM|<L0�K>?73SK¢�H0�=A3*5¾=�Mbü�ú R KI0�0�2PúX0E=CK>3*KI:1M[5��S3*/ R 0A<�N�M[8,K>?40� ¹ Å <�D|0;� ý��1Dbû�ù¾8>0A<LKI8>:1=�KI0E6§<I3[ü`ú4/é:154ýª� ø Mb8I0AM,�[0A8�3[<>< R ü�0�KI?73*K��i0V]�54M,��K>?40-=�M[8>8I0E=CK�H0A:éýb?bK@<#R M*N��m�ä� ¹ R ¹ � ¹ ��:J3�K>?40	<dK@3SKI:1M[5X3*8>ù`64:1<LKI8>:éû R KI:1M[5ÃM*N«y���*%?40A5�D��i0-3[8I0
3*û4/10-KIM§=�Mbü`ú R KI0Í0�2�úÏ0A=�K>3*KI:1M[53�S3*/ R 0A<-���I8.�mK �ª�;D���?4:J=@?�3*8>0-57M,� ý[:D�[0A5Ãû�ù

þ ÿ �����_� þ%å õ�æ õ ÿ õ �����_� å ¹ R�¹_§ ë õ ���������P¹��
������� Ñ �R$ Z��
*%? R <�DbKI?40-8>0�ü¾3*:154:154ý"ûÏM*KIKI/10�540E=@]¾54M,� :1<HK>M\b75X6Î3*5\3*/1ý[Mb8I:éKI?4ü�N�Mb8H0Gz¾=�:é0A5|KI/1ù

=�M[ü`ú R KI:154ýÃ3[5Ä3*ú4ú48>Mk2P:éü¾3*KI:1M[5 òy�M*N¢y���*%?40�8>0�:15�D��H0\��:é/1/¤?X30�[0	K>MÃ3*ú7ú48IMk2P:1ü¾3SKI0
KI?40�8@3SK>:éM	M[N²54M[8>ü¾3*/1:%1A:é54ý�=�M[57<LK>3[5|K><ADP��?4:J=@?`3b<,Mbú4úXM|<L0E6ÌKIM"3[ú4ú48>Mk2�:1ü¾3SK>:éMb5ÌM[NÏK>?40
54M[8>ü¾3*/1:%1A:é54ý§=�M[57<LK>3[5|K><�:éK><I0�/éN,=�3*5Ä3*KÒ/10A3[<LKÒ:15
ú48>:é57=�:éú7/é0�ûÏ0Ì=�M[ü`ú R K>0A6�0Gz¾=�:é0A5|KI/1ù� <I0�0ÃO�0E=P�{qª� ]��J� p 5 N 3[=CKED�/1:é]b0¾:é5 K>?40 ø 0�KI8>M[úÏM[/1:1<"3*/1ý[M[8>:éKI?4ü �H0¾8>0�ú4/J3[=�0§3
6P:18I0E=CK
=�M[ü`ú R K>3SK>:éMb5 M*N £ ¤ÿ û�ùÈK>?40Ä=�Mbü�ú R K>3*KI:1M[5�M*NÍ8>3*KI:1Mb<`M*N-54M[8>ü¾3*/1:%1A:é57ý =�M[57<LK>3[5|K><
ûX0�KR�H0A0�5\KI?40 £ ¤ÿ õ Å <G�



�>� ��sfc>Ñ q h © c>aH_Geflm¸I{bc>aCtP»;{[adeflwnd¨AyTS[¸L{²pxbnmndcEt�UGc>ndc>aWV%c@x;X�{ q a © t q h © _[a q h|~Ì»;¨�a © c@l¹k÷�ö çKúS-0u«þC'­vký*Eeü./0->xTþc 0i?40�8>0�:15"=�M[5|KI:15 R 0,K>M R <I0,K>?40H57M*K>3*KI:1M[5�M[N4KI?70�/J3[<LK;< R û7<I0A=CK>:éMb5{� p 5�KI?70�N�Mb/é/1M,��:é57ý7D
/é0�K��,3[576oY§3*/D�i3kùP<,ûÏ0-KR�HM�:1576P:J=�0A<%<>3SK>:1<LN�ù�:é54ý
Ä_� À3� Ë À ñ ����^���*%?40A5m�i0-?730�[0ÒKIM
3*ú4ú48>Mk2P:éü¾3*KI0,K>?40i8>3*KI:1MÒM*NX54M[8>ü¾3*/1:%1A:é54ý-=�Mb57<dK@3*5|K>< £NÝ Ó � ¤ÿ Ó Ó £NÝ � Ó ¤ÿ � � c 0%=�M R /16�KI8>ùÍKIM<I3[ü�ú7/é0  � � 3*576  � ñ 6P:18>0A=CK>/éù��
��:éKI?�ýbM�M�6Í=�M[5/�[0A8Iýb0�57=�0;8@3SK>0A<GûÏM*K>?ª��3[576	=�Mbü�ú R KI0�K>?40
3*ú4ú48>Mk2P:éü¾3*KI:1M[5§N�8>M[üÐKI?40�ýb0�540A8>3*KI0E6Î<>3*ü`ú4/1:é54ý¾643*K>3�� 4 5PN�Mb8LK R 573*KI0�/1ù[D7ûX0E=�3 R <L0ÍM*N
KI?40�?4:1ý[?¾6P:1ü`0�57<I:1M[573[/é:éKdù"M[NT��D*KI?70�M,�[0�8>/J3*ú"ûÏ0�KR�i0�0A5�KI?40E<L0%KR�iM	<I3[ü�ú7/é:154ýb<��iM R /16
:é5\ý[0A540�8@3*/GûÏ0ÍKIM¾<Lü¾3[/é/ÏKIM`0�2|K>8>3b=CK�3�<dK@3SKI:J<LKI:J=�3*/1/1ù§8I0A/é:J3*û7/é0Í3*ú4ú78IMk2P:1ü`3*KI:1M[5§M[N¤K>?40
8>3*KI:1M�M[N¤54Mb8Iü¾3[/é:D1�:154ý`=�M[5X<dK@3*5|K><.�*%?40�8>0�N�Mb8I0bDB�H0H?730�[0&K>M R <I0H<IMP�m=�3[/é/10A6 @G6J<�MG>�CÐM�CB=�I:<�5F<�CBI KIMV=�M[ü`ú R KI0,K>?40H640A<I:é8>0A6
8>3*KI:1Mb<%M*N&54Mb8Iü¾3*/1:D1�:154ý�=�M[57<LK>3[5|K><
"%$GqXD ]�$B()��. ýb0�540A8I:J=Í=@?4M[:J=�0ÍN�Mb8�3`û48>:16Pýb0	6P0�57<I:éKdù
M[5ÃKI?40�<I0�K À3� Ë À ñ :1<%ýb:%�b0�5\û|ù � � ñ �J� ø ë Ó Ù ë �  � � Õ¦�R$s­��{� ø ë Ó Ù ë �  � ñ �R$,&P�
N�M[8�<IM[ü`0Ï�ÞÄ¦" ^ ¥ $G(è"²?7M,�H0.�[0�8EDÏü�Mb8I0�0�/J3*ûÏM[8@3SK>0Ìû78I:J6Pý[0¾6P0A57<I:�K>:é0E<	3*8>0Ì:15 R <L0¾6P0G�úX0A576P:154ý M[5ÈK>?40
<LúÏ0A=�:ubÏ=\3[ú4ú4/1:1=A3SK>:éMb5{�«¬iùÈü`:é2P:é54ý ûÏM*KI? 6P0A57<L:éKI:10A<�:15|KIMl� � ñ D«�i00�2PúX0E=CK�K>M`<>3SK>:1<LN�ùÎ:15\ú73*8IKI:J= R /J3*8 ±��:��µ*%?40 ø 3[8I]bM,�Ä=@?73*:15¾´ � ñ =�M[8>8I0E<LúÏM[5764:é54ý\K>M°� � ñ :J<�8@3*ú4:J6P/1ùÉü`:é2�:154ýª�k*%?4:J<"3[<��< R ü�ú4KI:1M[5 :1<�Ý R <dK>:ubX0A6���?40A540G�b0�8+�i0Ä=�3*5 ý R 3*8@3*5|KI0A0Ã8@3*ú7:16 ü`:�2P:154ý N�M[8¾K>?40
=@?73*:157<�´ � 3[576µ´ ñ 3[<><LMP=�:13*KI0A6j��:�K>?�� � 3*5762� ñ �� :é:��\. <I:éü R /J3SKI:1M[5 8 R 5 M[NK´ � ñ 3*/1/1M,��<§3È<LK>3SK>:1<LKI:J=�3[/Ò8>0A3b<LMb573*û4/10 6�C 9 CB<u> º 5F<�=�> KIM
KI?40�6P0�5X<L:éKI:10A<d� � 3[576°� ñ "XKI?4:J<Vú48I0E< R ú4úXM|<L0E<�K>?73SKÍ3*/1/�:1ü�úÏM[8IK>3[5|KVú73[8LK@<�M*N�K>?406P0�5X<L:éKI:10A<�� � 3*576!� ñ ý[M[K-<>3*ü`ú4/10A6
û�ù\KI?40`<I:éü R /13*KI:1M[5{��*%?4:J<Vü`0E3*57<ÒKI?73*KVK>?408I0.�H0A:éýb?|KI0A6\643*K>3`3*/1/éM,�ÇKIM§3*ú7ú48IMk2P:1ü¾3SKI0 £ Ý Ó � ¤ÿ Ó Ó £ Ý Ó � ¤ÿ Ó �¹k÷;: º�x�x@'/ý*/0->xTþ �3D ý*Eeü./0'X�0�K R <,3*ý|3*:15`8I0�K R 8>5�KIMÍKI?70Ò<L:éK R 3SKI:1M[5+��:éKI?  � Ã �  �«�
®«��D|3*576  � ñ � ø ë �  ���
® � ��DP��:éKI?À-ñ DBÝt�K$ ¥ Ñ.ÑGÑ ¥ vÐûX0A:é57ý	KI?40V3*/1ü�M|<dK,:15/�S3*8>:13[5bK,<I0�K@<�M*Nk´2��®T��Db=CNR�|OP0A=CK ��`�� qª�bO R ú4úÏMb<I0

KI?73*Kn®¥��:J<ÒKI?40`:15��b0�8@<L0�KI0�ü`úÏ0�8@3SK R 8I0ÌM*N�:15|KI0A8I0E<dKEDÏ3[576
K>?73SK-KI?40�:15��b0�8@<L0�KI0�ü`úÏ0�8��
3SK R 8I0+®jé·®¥��ý[:D�[0E< R <�3
=@?73[:é5l´2��®T����:éKI?È< R z§=�:10�5|K"=�M[5/�[0A8Iýb0�57=�0Ìú48>M[úÏ0�8IKI:10A<.�
O�:é5X=�0	54M,�  �µ� � ñ  � ñ �  ���
®T�kÕ  ���
®¥�G�iû�ù\=�M[5X<dK>8 R =�KI:1M[5�D�K>?40	/J3[<LK�v	�H0A:éýb?|K><�R ñ:é5e�R$0];�i<>3SKI:J<LN�ù ïåñ æ B R ñ � ïåñ æ B

£3¤ÿ �£ ¤ÿ � £.ê �£ ê Õ £ ê � ¥��?40�8>0 £@ê 3[576 £@ê � 6P0�57M*KI0E<%KI?70-57M[8>ü`3[/é:D1�:154ý¾=�Mb57<LK>3*5|K@<HM[N  �«��®T��3*5X6  ����® � �J�XO�MXD
KI?40	8>0G�i0�:1ý[?|KI0E6Î=�M|0Gz§=�:10�5|K>< R �ñ ��R ñ Ó ïåñ æ B R ñ �R$ [��



� efc>a q ad¸L{|ef¸ q sÏgihb¸@¨Exb¹|sfefh|º ª »;¨Ax|¹bs�efhbº-¨Ay¤z�cIn q lwn q Àbsfc-»;¨Ahby1¨Aad} q ndef¨Ah|l ���

3*8>0�KI?70Í=�M[8>8I0E=CK��H0A:éýb?bK>:é57ý�N 3[=�KIMb8><�N�M[8HKI?40	6P0A57<I:�Kdùj����® � �_� ï�ñ æ B R �ñ � ñ M*N¤:é5|KI0A8I0E<dK �¬Hù§=�M[57<LKI8 R =�KI:1M[5�D��i0Í?730�[0ÐÄ_� À3� Ë À ñ ���ß^�Mb54/éù`N�Mb8 ���#^�3[576qYK��$ ¥ Ñ.ÑGÑ ¥ vM[8&KI?70�8I0.�[0�8@<I0H=�3b<L0��[O�:157=�0	ØCÃ ñ �ëØ ñ Ãn� ø ë�� DP�i0%?730�[0HKIM	3*ú7ú48IMk2P:1ü¾3SKI0HKI?70�8>3*KI:1Mb<£NÝ � � ¤ÿ � Ó £NÝ � � ¤ÿ � � £#ìAí � ¤ÿ � Ó £ ¤ÿ � ��*%? R <ADbK>?40-8I0 a R :é8>0A6¾û78I:J6Pý[0-6P0�5X<L:éKI:10A<s��Ã ñ =�Mbü"û4:1540
KI?40�=@?73*:15Â´ Ë ê Îd��:�K>?ÈK>?40Ã8>0A<LKI8>:J=CKI0E6È=@?73[:é57<�´ ñ 3[<><LMP=�:13*KI0A6l��:�K>?  � ñ D���?4:J=@?Å3*/1/3*8>0Ò8@3*ú4:J6P/1ù�ü`:é2P:é54ýXDP<L:157=�0n®°�%3[<i3[<>< R ü`0A6`K>MÌûÏ0	<Lü¾3*/1/Ï0�54M R ý[?Î3[576¾K>?40  � ñ Å <%3[8I08I0E<dK>8I:J=CK>0A6ÎKIM�KI?40�3[/éü`M|<dK�:15��S3[8I:J3*5|K�<L0�K>< À ñ �94M[8�KI?40Ðx��vû R K>3*570Ò0�243[ü�ú7/é0�M[N�O�0A=;�/]�� `�3"<I3[ü�ú7/é:154ý	N�Mb8W®Äýb:%�b0�5¾û�ù�3	KI0�ü`úÏ0�8��
3SK R 8I0�M[Nk`;^�^N¼ 8>0A< R /éK><�:é5¾K>?40VKI?48>0�0Ò3[/éü`M|<dK�:15/�S3*8>:13[5bKi<L0�K><i3*/18I0E3[6PùÌ:é/1/ R <dK>8>3*KI0A6§:é5
9¤:1ý��/qª� p NT�H0-3*8>0Ò:15bK>0�8>0A<LKI0E6§:15j®��Òýb:%�b0�5Îû�ù¾3"KI0�ü`úÏ0�8@3SK R 8I0VM*NW$ ^;^N¼`D[KI?40Íû48>:J6Pý[0
<I3[ü�ú7/é:154ý`8I0E< R /�K@<%:é5\KI?70ÍN�M[/1/éM,��:154ý`3*ú4ú48>Mk2P:éü¾3*KI0nq+¼mq§=�M R ú4/1:154ý`ü`3*KI8>:�2�±

òy �ïîððñ ^ Ñ f;f;`�f ^ Ñ ^�^;^�$ ^ Ñ ^;^�rP[ ^ Ñ ^;^;^�$^ Ñ ];rP^�^ ^ Ñ &;rP^;^ ^ ^^ Ñ ];rP^�^ ^ ^ Ñ &Pr;^;^ ^^ Ñ ];rP^�^ ^ ^ ^ Ñ &PrP^�^Tòôóóõ ¥
��:�K>?ÃK>?40�<LK>3SK>:éMb573*8>ù§6P:J<dK>8I:1û R K>:éMb5òRó����^ Ñ f�&PZ;`/& ¥ ^ Ñ ^�^;^�r,q ¥ ^ Ñ ^;];];r,q ¥ ^ Ñ ^P^;^;r;Z;��ö ¥��?4:1=@?�:1ü`ú4/é:10A<�6 R 0ÍKIM���$.[��B±� òR �B ¥ òR �Z ¥ òR �[ �+���F^ Ñ ^�]�]P[ ¥ ^ Ñ f�r;`�r ¥ ^ Ñ ^�]P`�&,� ÑX�0�K°á.� Ã ñ¹ ¥ Ôó� $ ¥ ÑGÑ.Ñ ¥�ã ¹ â 6P0A54M*K>0
KI?40 <I3[ü�ú7/é:154ýÈM[N-K>?40Äû48>:J6Pý[0Ä6P0A57<I:�K>:é0E<m��Ã ñ DYÂ��$ ¥ ] ¥ `7D;3[576Å/10�K3á Ç Ã ñ¹ ¥ ÔÞ��$ ¥ Ñ.ÑGÑ ¥tã ¹ â 6P0�57M*KI0\K>?40�8I0.�H0A:éýb?bK>:é57ýÄN 3[=�KIMb8><�M*N
KI?40
��Ã ñ �w<>3*ü`ú4/1:154ý�K>M�� ñ ��*%?40A5�D46 R 0-K>Mµ��$.Z���D�0�2PúX0E=CK@3SKI:1M[5m�S3*/ R 0A<iM*N;3�N R 5X=CKI:1M[5\ý��� 8 � K �PKI?70�6P0�57<I:éKdùm���
® � �_�  ���
® � �tÓ £3¤ÿ Ë ê ��Î M[N¤:15|KI0�8>0A<LKÒ=�3[5ÃûÏ0�3*ú7ú48IMk2P:1ü¾3SKI0E6O��:J3

þ ÿ Ë ê �RÎ �����q5 ïåñ æ B òR �ñ îñ ä �å¹Bæ B Ç Ã ñ¹ �+ÉG� Ã ñ¹ Ï òõ ¥ �R$ f��
p N/�i0 R <I0&KI?4:J<²K>M�3*ú4ú78IMk2P:1ü`3*KI0;KI?70�ú48IMbû73*û7:é/1:�K>:é0E<,H ñ � þ ÿ Ë ê � Î � ø ë�� �W�¦� ë � ����®��.�����
KIM¾ûÏ0	:é5ÃKI?40�<I0�K@< À-ñ N�M[8%K>?40�x��wû R K>3[540Í0�243*ü`ú4/10[D��i0Íý[0�KHm���7^ Ñ ^�]�]P[ ¥ ^ Ñ ^;f�rP`�r ¥ ^ Ñ ^�],`�&,� ¥��?4:1=@?3�i0Í?730�[0VKIM§=�M[ü`ú73*8>0n��:�K>?ÃK>?40	0�243b=CKs�S3*/ R 0A<Hm�·��^ Ñ ^�]Pq�^ ¥ ^ Ñ f�r�]P^ ¥ ^ Ñ ^�]Pq;^�� ¥��?4:1=@?
=A3*5\ûX0�=�M[ü`ú R K>0A6�3*573[/éù|K>:1=A3*/1/éù¾:15\KI?4:J<�<I:éü`ú4/10	0�243*ü`ú4/10;�



� � ��sfc>Ñ q h © c>aH_Geflm¸I{bc>aCtP»;{[adeflwnd¨AyTS[¸L{²pxbnmndcEt�UGc>ndc>aWV%c@x;X�{ q a © t q h © _[a q h|~Ì»;¨�a © c@l

÷¦ø
À3ù
À3úÀ B À [ À	û

À	üÀ Ã � � À Z
ý ø

À [ À û À ü À ù À3ú
À B À Z

À Ã
� Z ú

� ÃØ Z ú � Z
� ú

��Ã Z
� B [ � B û � Z ü � Z ù

� Ã B

d âfeX·Aþ7· q ¿�S*¸I{bc@} q ndef¸�¹bsf¨An"¨Ay q nd{badc@c�s�c>jkc@s�{|efc>a q ad¸L{|ef¸ q s © c@¸@¨A}	¹P¨Elmeondef¨EhXË;�Hh efh|eonde q sl q }	¹|sfefh|º`¨�y#¡=ÿ © c@¸@¨A}	¹P¨Elmc@l%nd{bc	lwn q ndc	lm¹ q ¸@c��¬pë�%ÿÍefhSnd¨ÌnvÆ;¨`lmx|Àblmc>ndl	� ^ q h © � ¥ tÆ,{bef¸I{¾ºAc>nHy1xbamnd{bc>ailmxbÀ © efj*e © c © e�hSnd¨��=�%� � ����� q h © �ô��� � �
	 � �
���SË�¬&{|c�nd{badc>cÒsfc@jEc@sfl q adcadc>s q ndc © nd¨ q h q h|hbc q sfefh|º�¹[ad¨S¸@c@lml�
¤nd{|c�nd¨A¹ sfc@jkc@s,efl	adc@s q ndc © nd¨�� ÿ t�nd{|cÌefh*ndcIad}	c © e q ndcsfc@jEc@sXnd¨�� ^�� �sÿEt q h © nd{|c�º�ad¨Ex|h © sfc@jkc@s7nd¨Índ{|c�efh*jkc>adlmc�ndc@}	¹Pc>a q ndxbadc�� ¥ p���� � � ^ ¨AyefhSndc>adc@lwnCË|ÀP¿�¬&{|c�l q }	cÒlmxbÀ © efj*eflme�¨Ah q l�efh q ¿It�Àbxbn�h|¨CÆÅadc@¹badc>lmc@hSndc ©`q l q ºAa q ¹|{7t|Æ,{|cIadchb¨ © c@l-¸@¨Aamadc@lm¹P¨Ah © nd¨Înd{bcÌlmcIndl����kË��Hl q hÉc>Ñ q }	¹|sfcEtÏnd{|c © c@hblmefn���� ¥ �É¡ ¥ ¸@¨Aamadc>lm¹P¨Eh © lnd¨"nd{|cV{ q nd¸L{|c © ¹ q amn�¨�y{� ¥ 
XefhÎg�»�z¾»�hbc@eond{|c>a�� ¥ �É¡ ¥ h|¨�a3¡��Òe�l�l q }	¹|sfc © t4À|xbnia q nd{|cIand{bcHÀ[ade © ºEc © c>h|lmeonv��¡ ¥ � tkÆ,{be�¸L{�lmx��	¸>e�c>h*ndso�	c>h|¸@¨A}	¹ q lmlmc>l¤nd{|c�ef}	¹P¨Aamn q h*n¤¹ q amndl;¨�y�� ¥ � ¡ ¥
q h © ¡ � Ë4� ©b© eondef¨Eh q sfso�St|nd{|c�nmadc@cÒlwnmadx|¸Indxbadc�¨Ay�nd{|c�º�a q ¹|{§ºAx q a q hSndc@c@lHnd{ q n�nd{|c�¸@¨Ax|¹|sfefh|º} q nmadeoÑ�� efl,eoamadc © xb¸@efÀ|sfcEË



� efc>a q ad¸L{|ef¸ q sÏgihb¸@¨Exb¹|sfefh|º ª »;¨Ax|¹bs�efhbº-¨Ay¤z�cIn q lwn q Àbsfc-»;¨Ahby1¨Aad} q ndef¨Ah|l � ®

 ! ÷R~�ò��;òXö��Ò÷Iö����#" ðÒðÐ~{���L÷IðQac ?|ù¾<I?4M R /16+�i0Ò8>0A<LKI8>:J=CK�K>?40Í3*/1ý[M[8>:éKI?4ü KIMÐÝ R <dKiKR�iM�KI0Aü`úX0A8>3*K R 8>0A<H3*576¾Mb54/1ù�Mb540
6P0A=�M[ü`úXM|<L:éKI:1M[5�M*NVKI?40
ú7?73[<I0
<Lú73b=�0�:15�3[/éü`Mb<LK¾:é5/�S3*8>:J3*5|K`< R û7<I0�K@<%$É.Ò<¾3[/é8>0A3b6Pù
0�ü`ú4?73b<L:D1�0E6��i0Ì?730�b0�K>MÃ0�2�úÏ0A=�KÍKI?73*K-K>?40�8>0�:1<Í32º <�CG6�8,6 N:º �°?�Q+8,A'E+?0IJ5Ð<�=ªi08P6J<�8,=ª5IBCG57I � ø M[8>0�M,�b0�8EDX:éK
��:é/1/,ûÏ0¾ü R =@? 0A3b<L:10�8ÍK>MÄ=@?4M�Mb<I0'&Iý[M�MP6�(Ã:é54:éKI:J3*/#&L?4:1ý[?)(ÃK>0�ü��
úX0A8>3*K R 8>0A<AD4:éN_�H0�3[/é/1M,� N�Mb8V3jº <�CB6�8P6 N:º �2?RQ
5HCGE�9�CB6t8,5 w 6�CJI 8@3*54ýb:é57ý`N�8IMbü K>?40�?4:1ý[?
:é54:éKI:J3*/�KI0Aü�úÏ0�8@3SK R 8>0`64M,��5 K>M�KI?40Îú48IMbû73*û7/éùÄ/1M,� KI0�ü`úÏ0�8@3SK R 8I0¾M[Ni:15|KI0A8I0E<dK �k*%?40
ú48I0E<L0A5|K>3SK>:éMb5
M*N,3*/1/;ú48I:1M[8V<dK>0�ú7<V?73[<ÒûX0A0�5Äýb0�540A8>3[/�0�57M R ýb?
KIMÎ3[/é/1M,� N�M[8-3¾8I0E= R 8��
<L:D�[0bD�?4:10�8@3*8@=@?4:J=�3*/WÔ/�v/10G�b0�/�ýb0�540A8>3[/é:D1A3*KI:1M[5 M*N�K>?40§KR�iMP�w/é0.�[0A/�3*ú4ú78IM|3[=@? 0�2Pú4/J3*:1540A6
:é5 K>?40Ã3[54540A3[/é:154ý
0�2P3[ü`ú4/é0¾:15ÊK>?40§ú48>0G��:1M R <�<I0A=�KI:1M[5{�«*%?40§8>0A< R /éKI:154ýÄ=�Mb57=�0AúPK"M*N
&�Å�:10�8@3*8@=@?4:J=�3[/ 4 F ø F
(`:1<%:1/1/ R <LKI8@3SK>0A6�3*5X6Î0�2�ú7/13[:é540E6Î:15
6P0�K@3*:1/�:15�9;:1ý���Z��p 5 Mb8>6P0A8-KIM
=�Mb5bK>8IMb/;KI?40¾<LK>3SK>:1<LKI:J=�3[/�0�8>8IMb8VM[N�K>?40¾8I0 a R :é8>0A6 <I3[ü`ú4/é:154ý|<VM[NHK>?40
û48I:J6Pýb0"6P0�5X<L:éKI:10A<ADª�i0"?X30�[0	K>MÃ=�Mb5|KI8>M[/²K>?40�<I:1ü R /J3SK>:éMb5
/é0A54ý*K>?ÄM*N,0E3[=@?Ä<>3*ü`ú4/1:é54ýª�
O�:é5X=�0Î3[ú4ú48>M[ú48>:13*KI0¾<I:éü R /13*KI:1M[5Ê/10�54ý[KI?7<�ü`3kù��S3*8>ù 6P8@3[<LKI:J=�3[/é/1ù[D{�i0 R <I0`KI?70Ã=�Mb5���[0�8>ý[0A57=�0Ò0A<LKI:1ü`3*KIMb8i6P0E<I=�8I:1ûÏ0A6¾:15�"%$.`7D%$0r0(7K>MÌ3 R KIMbü`3*KI:J=�3[/é/1ù¾<dK>M[ú¾K>?40-<I:1ü R /J3SK>:éMb5{�
94M[8iK>?4:1<�0A<LKI:1ü`3*KIMb8AD�ü R /�K>:éú4/10	8>0A3*/1:D1A3SK>:éMb57<HM*N;3 ø 3[8I]bM,��=@?X3*:153´ ¹ 3*8>0Výb0�540A8>3*KI0A6
KIMÌ=�M[ü`ú R K>0Ò0E<dK>:éü¾3SK>0A<i6P0�úÏ0�5X6P:é57ý"M[5§KI?40n�S3*8>:13[57=�0E<�ûX0�KR�H0A0�5¾K>?40A<I0-8I0E3*/1:%1E3SKI:1M[5X<G�p 5���:10G� M[N�K>?40��k3[8I:1M R <-<>3*ü`ú4/1:154ýb<-M*Niû48>:16Pýb0�640�57<I:�K>:é0E<-KI?40¾?7:é0A8>3[8>=@?4:J=�3[/;3[ú��
ú48IM|3[=@?
?73b<Ò3[54M*K>?40�8-ûX0A540Bb7K.±²T�3*8@3*ü`0�K>0�8@<iN�M[8Í3§û48>:J6Pý[0�6P0�57<I:éKdù�=A3*5ÄûÏ0Ì64:é8>0A=�KI/1ù
0�2�KI8@3[=�KI0A6 N�8>M[ü :�K@<�ú48>0G��:1M R <�640�57<I:�Kdù :é5 K>?40§?4:10�8@3*8@=@?�ù;�{*%?40A8I0�N�M[8>0[DGK>?40�8>0§:J<	54M
540�0E6§K>M�úÏ0�8IN�M[8>ü ú48>0�/1:éü`:1573*8>ù§<I:éü R /13*KI:1M[57<HK>M�3b60Ý R <LK�ú73*8@3*ü`0�K>0�8@<H3b<i:1<HKdù�ú4:J=�3*/1/1ù
KI?40�=�3b<L0ÎN�M[8�M*KI?70�8�KI0E=@?454:ga R 0A< R <L:154ý 0�2�KI0A576P0E6È0�5X<L0Aü"û4/10A<µ"u$bD%$ [,()�«¬i0E=�3 R <L0O�i0
<dK@3*8IK 4 F ø Fó��:éKI? 3Ã<LK>3[57643[8>6 ø M[5|KI0§Fi3*8>/éM\<L:1ü R /13*KI:1M[5 3*K�3Ã< R z§=�:10�5|KI/1ù
?4:1ý[?
KI0�ü`úÏ0�8@3SK R 8I0bD[K>?40 R 57=�M R ú4/1:é54ý�<dK>0�ú§M[N²KI?40-3*/1ý[Mb8I:éKI?4ü�8 R 57<�N R /é/1ù¾3 R K>M[ü¾3SK>:1= R 5|KI:1/
KI?40�6P0A57<I:�Kdù�M[NÏ:15|KI0A8I0E<dK�:J<&8I0E3[=@?40E6��S.�N½KI0A8�KI?X3SKAD*KI?40�3[ú4ú48>Mk2�:1ü¾3SK>:éMb5 òyÇM[NXK>?40�=�M R �
ú4/é:154ýÃü`3*KI8>:�2�y :J<�MbûPK>3[:é540E6�N�8>M[ü KI?40 R 57=�M R ú4/1:154ýÎ<LKI0�úÉû|ù�ú R 8I0�643SK@3§3*573[/éùP<I:1<A"
KI?40Î=�M[8>8I0E<LúÏM[5X6P:é57ý\8>0G�i0�:1ý[?|K>:é54ý\N�Mb8Iü R /13b<�3*5X6 KI?40Î3[ú4ú48>Mk2P:éü¾3SK>:éMb5 M[Ni8@3SK>:éM|<	M*N
54M[8>ü¾3*/1:%1A:é54ý`=�Mb57<LK>3*5|K@<�=�3*5\ûÏ0ÍN�M R 576\:15e" fP(F�
* + õ-,Ò~�ò7÷Iö����/.10s�2, `n�R~¬H:1M[ü`Mb/é0E= R /10A<-3*8>0Ì3[5É:1ü�úÏM[8IK>3[5|KÍ3[ú4ú4/1:1=A3SKI:1M[5 =�/J3[<><ÒM[N ø F ø F ü`0�KI?7M�67<V:15 <dK@3,�
KI:J<dK>:1=A3*/�ú4?�ùP<L:J=�<.��*%?40�8>0�0�2P:1<LK><	3m��:J6P0`8>3[54ý[0ÌM*N ø F ø F 3[/éýbM[8>:�K>?4ü¾<�D���?4:J=@? 3[8I0
KI8>ù|:154ýÊK>MÈK@3[=@]�/é0ÄKI?40 ú48IMbû4/10�ü¾<Î3[576Ç=@?73[/é/10�54ýb0A<ÎM*N	û4:1M[ü`M[/10A= R /13[8Ã<IùP<dK>0�ü¾<°"%$B()�¬H:1M[ü`Mb/é0E= R /10A<¤3*8>0,3*/J<LM��i0�/1/b< R :éKI0E6ÍN�M[8�KI?40 4 F ø F 3[ú4ú48>Mb3b=@?{±B*%?40�ùÍúÏMb<><L0E<I<�ü`3[5�ù
=�M[54N�M[8>ü`3*KI:1M[573[/¤< R û7<LK>3*KI0A<h��?4:J=@? =A3*5ÄûÏ0�=�/ R <dK>0�8>0A6
:15|KIM\M[54/1ù
3¾N�0G�	DG0�2|K>8I0Aü`0�/1ù
ü�0�K>3b<dK@3*û4/10%M[540E<s"u$�$B()� p 5`M[KI?40A8��HMb8>64<ADkü`0�K>3b<dK@3*û4/10�=�Mb5PN�M[8>ü¾3SKI:1M[5X<;=�M[57<I:J<dK&KI?70�ü��
<L0A/%�b0A<&M R K�M*NG/é0E<I<,ü�0�K>3b<dK@3*û4/10�< R û7<L0�K><.�[.Ò<H3*5`:1/é/ R <LKI8@3SKI:1M[5`M[NXK>?40�?4:10�8@3*8@=@?4:J=�3*/P6P0G�
=�M[ü`úÏMb<I:�K>:éMb5"M[NÏ=�Mb5PN�M[8>ü¾3SK>:éMb573*/�< R û7<dK@3SK>0A<AD �i0i?40�8>0i3[ú4ú4/1ù 4 F ø F KIMnx��wúX0A5bK@3*540��*%?4:1<�ü�Mb/é0E= R /10¾:J<�<dK>:é/1/,N 3[8	ûX0A/éM,� KI?70Î=�Mbü�ú7/é0�2�:éKdùÄM[N%ú78IM[KI0�:157<ÍMb8	5 R =�/10�:J=¾3[=�:J64<AD
û R K�K>?40Ò3[/éýbM[8>:�K>?4ü`:1=%ú48>M[úÏ0�8IKI:10A<�=�3*5¾ûÏ0V64:1<>= R <><I0A6�:é5Îü�Mb8I0�640�K>3[:é/F� c 0Ò?X30�[0 R <I0A6
KI?40
3*/1/%�w3*KIM[ü ø 0A8>=@] N�Mb8>=�0Ob70A/16�"u$ Z,(%N�M[8ÌKI?40�0A540�8>ý[ù 8>0�ú48>0A<I0�5|K>3*KI:1M[5e��?4:J=@?¾�i0
3*/J<LM R <I0ÒN�Mb8%<I:1ü R /J3SK>:éMb57<iM[5\û4:éMbü`M[/10A= R /é0E<G��*%?40nx��vúÏ0�5|K@3*540Íü`M[/10A= R /é0Í=�Mb57<I:1<LK><iM*N



� í ��sfc>Ñ q h © c>aH_Geflm¸I{bc>aCtP»;{[adeflwnd¨AyTS[¸L{²pxbnmndcEt�UGc>ndc>aWV%c@x;X�{ q a © t q h © _[a q h|~Ì»;¨�a © c@lr"FW�w3*KIMbü`<�3[5763$ ]dÅ��w3*KIMbü`<AD;��?7:1=@?¾8>0A< R /éK><�:152�·�ß� ü B0��*%?70Ò=�/ R <LKI0�8>:154ý	M*N�643*K>3û|ùÅü�0E3*57<`M[N-<I0�/éN��vMb8Iý|3*54:D1�:154ý ûXMk2Èü¾3*úX<2"u$0]0(�:J<`8I0E<dK>8I:J=CK>0A6ÊK>M KI?40�KR�iMÉK>M[8@<L:1M[5
3*54ýb/é0E<	6P0Bb7570A6 û�ù FW�w3*KIMbü`<-Mb54/éù��k*¤M\ü¾3[][0 R <I0�M[NHK>?40¾:1576P0�úÏ0�5X6P0�57=�0¾ûX0�KR�H0A0�5
3*/1/Ï0Aü`0�8>ý[:154ý ø 3[8I]bM,��=@?X3*:157<�D�3*/1/ ø 3*8>][M,�`=@?73[:é57<HM[5Ã0A3b=@?Î/10G�[0A/XM[N�KI?70-?7:é0A8>3[8>=@?�ù
8 R 5¾:15§ú73[8>3[/é/10�/F�[97M[8,K>?40Ò:154:éKI:J3*/Ï<I3[ü�ú7/é:154ý
�i0 R <I0ÐÅ ø F¨" ]4D ZP(ª��?40A8I0E3[<&K>?40Òû48>:J6Pý[0
6P0�57<I:éKI:10A<§3[8I0�<I3[ü`ú4/é0E6¾��:éKI? 8�M;8t9�57<�i,C�5)CGEÐ9�CG6�8,5 w 6�C Å ø F�"u$ ^,(
� .�*sÅ ø F-�CDi3*5
0�54?73[57=�0Aü`0�5|K�M*N�Å ø F#��?40�8>0	3�û48I:J6Pýb0Í640�57<I:�KdùÃûX0�KR�H0A0�5ÃKR�HM¾3b60ÝL3[=�0�5|K%KI0�ü`úÏ0�8��
3SK R 8I0E<%:1<�<>3*ü`ú4/10A6\û�ùÎ3[673*úPK>:é54ý�K>?40ÍKI0Aü�úÏ0�8@3SK R 8>0-M[N;0E3[=@?3Å ø F <LKI0�ú
3b=�=�Mb8>64:é54ý
KIM`KI?70-úÏM*K>0�5|KI:J3*/�0�540A8Iýbù;�c 0Ã:é/1/ R <dK>8>3*KI0 4 F ø F�û�ùÊ3
K>?48I0A0Î/10G�b0�/i?4:é0A8>3[8>=@?�ù 3SK"K>0�ü`úÏ0�8@3SK R 8I0E<\q�^;^N¼`D]P^;^#¼ 3*5X6�$ ^;^N¼ =�Mb8I8>0A<IúXMb576P:154ýÌKIM§:15/�[0�8@<I0VK>0�ü`úÏ0�8@3SK R 8I0E<s® Ã D�® B 3*576µ® Z ��® � D
8I0E<LúÏ0A=�KI:D�[0�/1ù;�0*%?40H:é54:éKI:J3*/P<>3*ü`ú4/1:é57ý�:1<;<LK>3*8IKI0E6�3SK«q�^�^N¼ß��:�K>?Ì<LK>3SK>0H<Iú73[=�0 À Ã �ó��D
3iKI0�ü`úÏ0�8@3SK R 8I0H3SK{��?4:J=@?
Å ø FÉM,�b0�8@=�M[ü`0E<Ï3[/é/b=�M[54N�M[8>ü`3*KI:1M[573[/Sû73*8>8>:é0A8><.��3,0�KED�:éN/�i0
úX0A8LN�Mb8Iü 3�=�/ R <LKI0A8I:154ýs�i0,M[û7<I0�8t�[0;K>?40�ú48>0A<I0�5X=�0�M*N4ü`0�K>3[<LK>3[û4/10,<L0�K><.� p 5\*;3*û4/10�$�K>?40
0�:1ý[0�5/�S3*/ R 0E<HM[N¤K>?40	?40A8I0Aû|ùÃ6P:1<>=�8>0�K>:%1A0A6Ãú48>M[ú73[ýb3SK>:éMb5§M[úÏ0�8@3SK>M[8 � �
®CÃ0�%3[8I0-ý[:D�[0A5{�
4 µb°²ã Ø g�· � efºEc@h*j q sfx|c@l�¨�y�nd{|c © e�lm¸Iadc>ndefÞ@c © ¨A¹Pc>a q nd¨�a k ¼5�G¿ q n © eoÖ4c>adc>h*n�ndc>}	¹Pc>a q ndx[adc@l@Ëu�h qE©|© eonde�¨Ah nd¨§nd{|c"efh|eonde q s�l q }	¹|sfefh|º q n � ëEë�¦Ít²Æ&c q sflm¨�ºAe�jEcÌnd{|cÌlm¹Pc@¸>nma q y1ad¨A} sf¨Eh|ºlmef}Vx|s q ndef¨Eh�adxbh|l7¨Ay|�)6 � ë � lwndc@¹bl q n²�AëAë�¦ q h © � ëEë�¦ÍË�7H¨AndcEt@nd{ q nXnd{|c�lm¹Pc@¸>nmadxb} q n���ëEë�¦¸>s�c q adso�Îe�h © ef¸ q ndc@l%nd{|cVc>Ö4c@¸>n�¨�y&efh|lmx8�	¸@efc@hSn�l q }	¹bsfe�hbº © x|c�nd¨�efh|¸>adc q lmc © }	c>n q lwn q À|efsfefn��StÆ,{bef¸I{`ºAc>n�c@jkc@h"Æ&¨�adlmc q n � ëAë�¦ÍË

� ëAë�¦ ��ëEë�¦ � ëAë�¦n ^ � Ë ëAëEëEë � Ë ëEëEëAë � Ë ëEëAëEën ¥ ë[Ë �A� � � ë*Ë �E�E� í ë[Ë �E�A�E�n � ë[Ë �A� � � ë*Ë �E�E� ® ª ë[Ë � �k�E�n � ë[Ë �A�[�@� ë*Ë �E�E� ® ª ë[Ë �E��ëE�n9� ë[Ë �A�[� � ë*Ë �E�E��� ë[Ë � � � �n:	 ë[Ë � í �A� ë*Ë �E�E� � ª ë[Ë � íE®Aín � ë[Ë � í �E� ë*Ë � � � � ë[Ë � ®��E�n:; ë[Ë � � ��� ë*Ë �C�[�@� ë[Ë � ® � �n:< ë[Ë � ëEë � ë*Ë �����[� ë[Ë � �E®Aën ^ ÿ ë[Ë �.�EíEë ª ë*Ë �@�k��� ë[Ë �@�E�E�

9¤:1ý R 8I0K&�<I?4M,��<%K>?40�û48>:164ý[0�<>3*ü`ú4/1:é54ý|<�:15!&Ìü`0�K>3b<dK@3*û4/10�<I0�K>< À B ¥ Ñ.ÑGÑ ¥tÀ ú Mbû��K>3*:1540E6
N�8>M[ü KI?40�:J6P0�5|KI:%bX=A3SKI:1M[5 3*/1ý[M[8>:éKI?4ü�" r,(vD���?40A8I0"KI?40`<LúÏ0A=�KI8@3*/;ýb3[ú��i3b<Ò6P0G�
KI0A=�KI0E6 ûX0�KR�H0A0�5ë� ú � ^ Ñ f;[�r�r 3*576w�>=Â��^ Ñ f�];rPq�� $ M*KI0ÄKI?73*KÎKI?70É0�:1ý[0A5/�k3[/ R 0A<�)=h��^ Ñ f�];r,q�3*5768�>?h��^ Ñ f;^�^;f	K>M[ýb0�KI?70�8s��:éKI?�KI?70	0�2�KI8>0�ü`0�/1ùÎ/J3*8>ý[0Í<IúX0E=CKI8@3*/�ýb3*ú
ûX0Aù[M[5X6!�)?\3*/18I0E3[6Pù :é5X6P:1=A3SK>0A<	K>?40Î0Aü`0�8>ý[0�5X=�0¾M*N�KR�iM
N R 8IKI?70�8"ü`0�K>3[<LK>3[û4/10Î<L0�K><.�
.Ò=CK R 3*/1/1ù[D�K>?40A<I0¾KR�iM
ü`0�K>3b<dK@3*û4/10Î<I0�K@<	ý[M[K R 57=�M R ú4/10A6 Mb5 KI?40§570�2�K"/10G�[0A/�M[NiK>?40
?4:é0A8>3[8>=@?�ùe� <I0�0`9;:éý R 8>0+&;�J�{*%?4:J<-ý[:D�[0A< R <VK>?40¾<L0�K>< À = ¥ Ñ.ÑGÑ ¥tÀ B ù D²:15���?7:1=@? 3*ýb3[:é5
û48I:J6Pýb0Í640�57<I:�K>:é0E<s�i0�8>0V8>0A<LK>3[8LK>0A6��ÅÒ30��:é57ý§=�M[ü`ú4/10�K>0A6�K>?40 R 5X=�M R ú4/é:154ýÎ<LKI0Aú�DG3*5Ä3*ú7ú48IMk2P:1ü¾3SKI:1M[5 òyYÄ ø 3SK B ú ¶ B úM*NÒK>?40Ä=�M R ú4/1:é57ý ü¾3*KI8>:�2ßy û�ùÅ643SK@3 3*573[/éùP<I:1<��%3[<`<L0�K R ú�D���?4:J=@? ýb30�b0 R <`K>?40



� efc>a q ad¸L{|ef¸ q sÏgihb¸@¨Exb¹|sfefh|º ª »;¨Ax|¹bs�efhbº-¨Ay¤z�cIn q lwn q Àbsfc-»;¨Ahby1¨Aad} q ndef¨Ah|l �C�

−90 0 90

−90
0

90

λ
2
 = 0.2371

−90 0 90

−90
0

90

λ
2
 = 0.3324

−90 0 90

−90
0

90

λ
2
 = 0.3614

−90 0 90

−90
0

90

λ
2
 = 0.536

−90 0 90

−90
0

90

λ
2
 = 0.9925

−90 0 90

−90
0

90

λ
2
 = 0.9841

−90 0 90

−90
0

90

λ
2
 = 0.5358

d âfeX·A@4· uvhbeonde q s²x|hb¸@¨Exb¹|sfefh|º�¨�y{� ÿ efhSnd¨`®�}	c>n q lwn q À|sfc-lmc>ndlQ� ^2��B�B%BÉ� ��� q l q ¹bad¨�Cwc@¸>ndef¨Ah¨�yGnd{|c�nvÆ;¨-nd¨Aadlmef¨Eh q hbºEsfc@l@ËP¬&{bc ©|q n q ¹P¨Ae�hSndl�lm{b¨�Æ,h q adc%nd{bcil q }	¹bsfe�hbº-¹P¨Ae�hSndl&yéad¨E} nd{|cadc>lwnmade�¸Indc © z q ad~k¨�j"¸I{ q efh|l�¸@¨�amadc@lm¹P¨Eh © efh|º	nd¨-nd{bcÒÀ[ade © ºEc © c@h|lmeondefc@l�ÀPc>nvÆ;c@c@h � ëEë�¦ q h ©��ëEë�¦ÍtSÆ,{|c>adc q l&nd{|cHh*x|}-ÀPcIa q ÀP¨�jkcic q ¸I{"lmc>n © c@h|¨�ndc@l;nd{|ci��h © c>e�ºAc@h*j q sfx|ci¨�yÏnd{bcH¸@¨�amadc ªlm¹P¨Ah © e�hbºV¹[ad¨E¹ q º q ndef¨Eh�¨A¹Pc>a q nd¨�aCË�¬&{bcilmc>ndl.��� q h © �
	,Æ,{|ef¸I{"¹P¨Elmlmc>lmli��h © c@efºEc>h[j q sfxbc@l¸>s�¨Almc�nd¨%¨Ehbc�ºAc>n�yJx[amnd{|c>a�x|hb¸@¨Exb¹|sfc © e�hSnd¨in�Æ&¨%lmcIndl¤c q ¸I{ED nd{bc@eoaT��a © c@efºAc@h*j q s�xbc�efl¤ë*Ë � �A�*�
q h © ë[Ë � � �k� tPadc>lm¹Pc@¸>ndefjkc@so�FD y1¨Aa,nd{|cih|c>Ñ*n,{|efc>a q ad¸I{bef¸ q sXs�c>jkc@s½Ë
:é5/�S3*8>:13[5|K"6P0�57<I:éKdù òR��;þ�2P0�ü`ú4/J3*8>:é/1ùÄN�Mb8	KI?70Ã=�M R ú4/1:é57ý
ú73*8IK�M*N%KI?70Ã3*/1ý[Mb8I:éKI?7ü\D�:é5
9¤:1ý��{[\8>0G�i0�:1ý[?|KI:154ý|<VM[N�K>?40¾û48>:16Pýb0¾6P0�57<I:éKdù���Ã û K>M�KI?40¾6P0A57<I:�K>:é0E<\��Ã¾3*576e� û 3[8I0<L?4M,��5k�X9;:é5X3*/1/éùbD R <I:é57ý°�R$ f��iK>?40�8>0A<LKI8>:1=�KI:1M[5 òR � �Ò� òRG? ¥ ÑGÑGÑ ¥ òR B ú ��M*N&K>?40":15/�k3[8I:J3*5|K6P0�57<I:éKdù òRÅM[N òy 0A573*û4/10A< R <-K>M\=�M[ü`ú R K>0¾3*5�ùÄ6P0A<I:18I0E6Ä0�2PúÏ0A=�K>3SK>:éMb5��S3[/ R 0E<n��� 8 � K ����
®��.�J�

0 50 100 150
0

0.01

0.02

0.03

0.04

0.05

V

H
is

to
gr

am
s

f
04

       
φ

04
 f

0
f
4
          

d âfeX·�H7· lHc>Æ;c@efºE{Sndefh|º¾¨�y�nd{|c	Àbade © ºEc © c@hblmeonv�7¡ ÿ �	nd¨`nd{|c © c@h|lmeondefc@lI� ÿ �=¡ ÿ q h © ¡��EË²¬&{|cadcIÆ&c@efºE{Sndc ©Å© c>h|lmeondefc@l`lm{|¨CÆ nd{bcÃn��b¹bef¸ q s%º q xblmlme q h�lm{ q ¹PcEË�� ©|© eondef¨Eh q sfso�St&nd{|cÃ¨�jkc>ads q ¹ÀPcInvÆ&c>c@h�¡=ÿ � Æ,eond{ c q ¸I{É¨Ayind{|cÌadcIÆ&c@efºE{Sndc © © c@hblmeonde�c>l	e�h © ef¸ q ndc@l q lwn q nde�lwndef¸ q s�adc>s�e q À|sfc¸>¨E}	¹|x[n q ndef¨EhÌ¨AyGnd{bc%a q ndef¨Í¨�y�h|¨Aad} q sfe�Þ>e�hbºÍ¸@¨Ah|lwn q hSn
JLKNM �POQ MAª�JLK � M OQ � Ë
U R 0ÌKIM\3Î<Iù�ü�ü`0�KI8>ù\:15ÄK>?40KÅV3*ü`:1/�K>M[54:J3*5��H0�=�3*5 6P0�8>:%�b0"<Iù|ü`ü`0�K>8I:J="<I0�K@<-:é5

KI?40	<LK>3SK>0	<Lú73b=�0Vû|ùÃ6P:1<>=�8>0�K>:%1A:é57ýÌ0E3[=@?¾K>M[8@<L:1M[5\3*54ýb/é0-:é5|K>M"K>?48I0A0ÍûXMk2P0A<HM*N�$ ];^�R,� p N�H0-6P0�54M[KI0-û�ùÏZ � ñ KI?70Vú48>M[ûX3*û4:1/é:éKdùÌKIM�ûX0-:é5§KI?40Í=�Mb8I8>0A<IúXMb576P:154ýO$0]P^�Rs¼µ$0]P^SR:�wûXMk2²D



��ë ��sfc>Ñ q h © c>aH_Geflm¸I{bc>aCtP»;{[adeflwnd¨AyTS[¸L{²pxbnmndcEt�UGc>ndc>aWV%c@x;X�{ q a © t q h © _[a q h|~Ì»;¨�a © c@l
T ���>Z � ñ �iúXM|<I<I0A<><I0A<HKI?40ÍN�Mb/é/1M,��:154ý¾<Lù�ü`ü`0�KI8>:J=-<LKI8 R =�K R 8>0;±

T � îðñ � Ú ÜÚ Ù ÚÜ Ú � ò óõ Ñ
.Ò=CK R 3*/1/1ù[DPK>?40A<I0
f¾<L0�K><�3[/1<IM`8I0 W 0A=�K><%8>M R ýb?4/1ù¾KI?40
f`ü`0�K>3[<LK>3[û4/10Í<I0�K@< À = ¥ Ñ.ÑGÑ ¥tÀ B ùN�M R 576Ãû�ù 4 F ø Fh� 4 <I:é54ý2��$.f��,KIM`ýb0�K�3*5\3*ú4ú48>Mk2P:éü¾3*KI:1M[5 òT M*N T 3SK�$ ^;^N¼ ù�:10�/J64<

òT�UPV)WXV � îðñ ` Ñ f�&\¼�$ ^9Y ú ^ Ñ ^�$0]P` q Ñ ^;f�¼!$.^9Y û^ Ñ ^�$;$ [ ^ Ñ f�rPq�] ^ Ñ ^�$�$0&] Ñ rP^�¼�$ ^9Y û ^ Ñ ^;^�f�r $ Ñ r�&\¼!$.^9Y ú ò óõ ¥
��?4:1=@?É:1<V:é5Éý[M�MP6Ä3*ýb8I0A0�ü`0�5|KÐ��:éKI? T Dª��?40A8I0E3[<�KI?40`6P:18I0E=CKnÅ ø F <I:éü R /13*KI:1M[5

3SKh]P^�^N¼ 3*5X6�$ ^;^N¼ N�8>M[ü�*¤3[û4/é0+$Í8>0A< R /éK><%:15
òT �
® B �_� îðñ ^ ^ Ñ ^;f�[ ^^ Ñ $ Z;[ ^ Ñ r;r;[ ^ Ñ $.^;q[ Ñ $0&K¼!$.^�Y [ ^ Ñ ^;Z�r ^ ò óõ 3*5X6 òT ��®�� �_� îðñ ^ ^ ^^�^ Ñ Z�^�$-^^�^ Ñ `�f;fn^ ò óõ ¥
8I0E<LúÏ0A=�KI:D�[0�/1ù[D�K>?73SK�Mb57=�0Íü`M[8>0Í6P0�ü`M[5X<dK>8>3*KI0A<iK>?40	:157< R z¾=�:é0A5|KÒ<I3[ü�ú7/é:154ýb<%3[/é8>0A3b6Pù
M[û7<I0�8t�[0E6§:15ÃK>?40�<IúX0E=CKI8@3ÌN�8IMbü½*;3*û4/10�$;�� 0�ý|3*8@6P:é57ý�K>?40�<Iü`3[/é/[ú48IMbû73*û7:é/1:�K>:é0E<GKIM�ûÏ0_��:éKI?4:15ÍKI?70,ü`0�K>3b<dK@3*û4/10,<I0�K>< òZ B>B ¥ òZ [ [ ¥ òZ B [3*576 òZ [ B M[NKx��wúX0A5|K>3*570[D�M[570È3*ú4ú48>M[ú78I:J3SK>0 <LKI8@3SK>0�ý[ù K>M ûXM R 576ÔKI?40Å5 R ü"ûÏ0�8
M*N
ü�0�K>3b<dK@3*û4/10§<L0�K><�N�M[8�/J3*8>ý[0A8-ü`Mb/é0E= R /10A<��iM R /16 ûÏ0¾KIMÉ<I]�:éú :J6P0�5|K>:ub70E6 ü`0�K>3b<dK@3*û4/10
<L0�K><Í6 R 8>:é57ýÃ3*57540A3[/é:154ýj��?70�540.�[0�8VKI?70�ú78IMbû73*û4:1/1:�Kdù\KIM\ûÏ0Ì:15 < R =@? 3Ã<L0�K-:J<-ûX0A/éM,�
3�ý[:D�[0�5 KI?78I0E<L?4Mb/16{�kÅ�M,�i0G�b0�8ED��i0¾?730�b0`<I0�0A5 KI?73*K"3*5 R 57=�M R ú4/1:154ý
:é5|K>MÄ3*/1/�/éMP=�3[/
ü�:154:1ü¾3ÌMb54/1ù§MP=�= R 8><H:�N��i0Vú48>MP=�0A0A6¾K>M,�i3[8>67<W�b0�8>ù¾/éM,� K>0�ü`úÏ0�8@3SK R 8I0E<G�497M[8%/13[8Iýb0�8
ü�Mb/é0E= R /10A<&Mb540i:1<&54Mb8Iü¾3[/é/1ù	:é5|K>0�8>0A<LKI0A6Ì:15"K>0�ü`úX0A8>3*K R 8>0A<�3[8IM R 576K`;^;^#¼���?40�8>0HMb540�HM R /16§0�2PúX0E=CK�3�8>0A3b<LMb573*û4/1ù`<Lü¾3*/1/Ï5 R ü"ûÏ0�8%M*N�ü`0�K@3[<LK>3[û4/é0-<L0�K><%=�Mbü`úXM|<L0E6¾M*N�/10A<><
ü�0�K>3b<dK@3*û4/10	< R ûX<L0�K><.�
� ó�ðÒö��IõÐ��÷dóHðp 5 KI?4:J<É3[8LK>:1=�/é0bDÐ�i0Ê?730�[0e�iM[8>][0E6 M R K 6P0�K>3*:1/J<
M*N§3 ?4:10�8@3*8@=@?4:J=�3[/ R 57=�M R ú4/1:é54ý;�
=�M R ú4/é:154ý ø M[5|KI0¾Fi3*8>/éM�� 4 F ø F-�Òü`0�KI?4MP6�� p 5É3Ob78><LK	<dK>0�ú�D��H0Ì:é5/�b0A<LKI:1ýb3SK>0A6�K>?40a R 0A<LKI:1M[5
M*N�?4M,�ÔKIM R 57=�M R ú4/10"3`8>0G�[0A8><I:1û4/é0 ø 3[8I]bM,�Î=@?73[:é5
?4:10�8@3*8@=@?4:J=�3[/é/1ù¾û�ù\6P0G�
=�M[ü`úÏMb<I:é57ý�:�K@<¤<LK>3*KI0i<Lú73b=�0,:15|KIMVü�0�K>3b<dK@3*û4/10H<I0�K@<G� p 5"3Ò<I0A=�M[576	<LKI0Aú�D0�H0,:1/1/ R <LKI8@3SK>0A6
KI?40i3*/1ý[M[8>:éKI?4ü`:J=�<I=@?40Aü`0�û|ùÍ3*ú7ú4/éù�:154ý�:éK�K>M�KI?40H<L:1ü`ú4/é0¢x��vúÏ0�5|K@3*540,ú78IMbû4/é0Aü�DB��?40�8>0
0G�[0A8Iù|K>?4:é57ý�:1<W�H0A/é/%� R 576P0A8><LKIM�MP6¾3*576���?7:1=@?¾K>?40�8>0�N�Mb8I0V=�3*5¾ûÏ0 R <L0E6`N�M[8�KI0A<LKI:154ýª� p 5
KI?4:J<	0�243[ü�ú7/é0bD 4 F ø F ?73b<	<L?4M,��5 KIM
3[/é/1M,� N 3b<dK"<>3*ü`ú4/1:é57ýb<Í:15 ü`0�K>3[<LK>3[û4/10`<I0�K@<
3[<��H0A/é/�3b<�3 =�Mb8I8>0A=�KÌ8>0G�i0�:1ý[?|KI:154ý��&94Mb8�KI?40
6P0E=�M[ü`úÏMb<I:�K>:éMb5ÈM*NVKI?40�<LK>3SK>0
<Lú73b=�0
:é5�K>?40"0�2P3[ü`ú4/é0bD 4 F ø FÔ?73[<�ûÏ0�0A5Ä=�Mbü"û4:1540A63��:éKI? <L0A/�N��wM[8>ýb3[54:%1A0A6ÎûXMk2�ü¾3*ú7<V3[<
ú48I0E<L0A5|KI0A6\3*/J<IM�:15ÃKI?4:J<s�[Mb/ R ü�0��



� efc>a q ad¸L{|ef¸ q sÏgihb¸@¨Exb¹|sfefh|º ª »;¨Ax|¹bs�efhbº-¨Ay¤z�cIn q lwn q Àbsfc-»;¨Ahby1¨Aad} q ndef¨Ah|l � �

.Ò<%3"570�2�K�<dK>0�ú�D��i0-3[:éüÐ3*K�3*ú4ú4/1ù�:é57ý 4 F ø F�K>MÌ/J3*8>ý[0A8Hü`M[/10A= R /10A<.�/ÅÒM,�H0.�[0A8AD
ûX0�N�M[8>0n�i0	=�3[5§K>3[][0-KI?7:1<�<LKI0Aú�D��i0-<LKI:1/é/�540�0E6§K>M�ý|3*:15\3�6P0A0�úÏ0�8 R 57640�8@<dK@3*576P:154ý`M*N
KI?40�=�M[üÌû4:1573SK>:éMb5\M[N 4 F ø F���:éKI?É640A=�Mbü`úXM|<L:éKI:1M[57<�:é5Ä?7:éýb?40�8Ò64:éü`0�5X<L:1M[573[/¤<LK>3*KI0
<Lú73b=�0E<G�
" ö���ð�ó[ZÂ�R~¤ôQa\,Ò~�ðHñ*%?4:1<��HMb8I]§?X3[<�ú73[8LK>:13[/é/1ù§ûÏ0�0A5Ä< R ú7úXMb8LK>0A6\û�ù§KI?70"þ R 8>M[úÏ0A3[5 � 0�ý[:1M[5X3*/�UV0G�[0A/éMbú��
ü�0A5|KÒ9 R 576���þ � U-9��J�
] ~_^t~�ò�~�ðÒö�~T�
� Ë�r�Ë7ìbË7r;c>adhbc q h © ì[Ë � ËªSSnma q x|À7ËX7i¨�jkc>sG}	c>nd{|¨ © li¨�y&l q }	¹bsfe�hbº�¹|{ q lmc-lm¹ q ¸@cÍefh¾nd{|clmef}Vx|s q ndef¨EhÉ¨AyiÀ|ef¨Esf¨AºEef¸ q sHlw�[lwndc@}	l@Ëa`Pb8cdc�eIf�g:h5i�hkj�ilhmilnSopcdb�q%ore\sthkjAuve�t�®*� � í � � � í � t
�@�E� ®*Ë
�*Ë���Ë[r¤a q lml@t�rHËbìbË�UGc@h © s�cInd¨EhXtEwVËb»;{|c@h7t q h © rHË�lH¨AÀ|lm¨Eh7Ë � �[À[ade © z�¨Ah*ndc�» q adsf¨	lmef} ªxbs q ndef¨Ehbl&nd{|c@¨�am� q h © efh|eonde q s7¸@¨E}	¹ q adeflm¨Eh"Æ,eond{Ì}	¨As�c>¸@x|s q a © �[h q }	ef¸@l@ËLsthkjxg8j�u y�z|{xcx}dt�.�[� � �Aëk®@� � � ��� t �@�E� �[Ë�[Ë�r�ËÏÓ Ë�»;{*x[ad¸I{7tG��ËGgisfeondlm~S�St q h © V-Ë�S[{ q sfs�¨CÆ q �SË§z q ¸>ad¨Alwn q ndc © eflmlmc@¸>ndef¨EhÉ¨Ay�nd{bc>a ª}	¨ © �[h q }	ef¸"z�¨Ah*ndc�» q adsf¨Ãe�hSndc@º�a q sfl@Ë
u�h2V-Ë�zÃË�_|c>adºAx|lm¨AhXt�ìbË�uLËkS[efc@¹b} q hbhXt q h ©VVË[�VË[¬Xadx|{bs q aCt*c © efnd¨�adl@t:~�j�iSor{�`_��cxu�j�~1{xom��j��N}�h5i1`G��{xz�hkq��Au8�[�EyN}dhpq%}Lt[jk¨Asfx|}	c � ë �¨�y[�\�N�N��i9qd{x}�h5i�`G�S{xzIhkq��Au:�[�EyN}�hkq%}dËPìbË[ÓÊefsfc>���#S*¨Ehbl@tS7Hc>Æ�w;¨�ad~4t �@�E�E� Ë
� ËÒzÃË�V%c@sfsfh|eondÞ q h © mVËGìEx|hbºEcEË7mih\nd{bc q ¹|¹[ad¨CÑbef} q nde�¨Ah
¨Ay�¸@¨A}	¹|sfef¸ q ndc ©
© �[h q }	ef¸ q sÀPc>{ q j*e�¨�aCË�n8���\~��8e>�
bEz/e)�\i9��uve�t/�A�b¼ �A¿I� �E�[� � �*�C� t �C�A�E� Ë
� Ë�UGË V%c@x�X|{ q a © t�Ó Ë � x|eflmefh|º q tS��ËS_Geflm¸I{bc>aCt q h © »HË;S*¸I{²pxbnmndcAË�u © c@hSndeoÂ�¸ q nde�¨Ah	¨Ay q sf}	¨Alwnefh*j q ade q hSn q ºAºAadc@º q ndc@lVefhÃadc@jkcIadlme�Àbsfc	h|c q adsf�Ãx|hb¸@¨Exb¹|sfc © z q ad~k¨�j§¸I{ q efh|l@Ë��Ph5i�eL��u �Fe��g�g9uveft�� ��� � � � � �A� tÏ��ëEëEë*Ë
�[ËÐSPË{V%x q h|cEt²�ÒË{V-Ë�¦�c@hbh|c © �St�rHË�ìbËTUGc@h © sfc>nd¨AhXt q h © VVËTlH¨CÆ&cInd{XË � �[À[ade © z�¨AhSndc» q adsf¨bË2���EyN}%e���{xopore�s,t �C�E� ¼ �A¿I� � � �C�[�E�A�*t �C� ík®SË®*ËsVVË�zÃË&_|c>adºExblm¨Eh7t�ìbË;uIË�S[efc@¹|} q h|h7t q h © VVË��VË&¬Xadx|{bs q aCt&c © eond¨Aadl@Ë�~�j�iSor{�`_��c%u�j
~�{xom��j���}#h5i�`G��{xz�hkq��AuL�[�EyN}�hkq%}dt�jk¨Esfx|}	c � ë � ¨AyX�\���N��i:qd{x}�h5i�`G�S{xzIhkq��AuL�[�Ey�}�hkq%}dË
Ó e�sfc>�St87Hc>Æ�w;¨�ad~4t �@�E�E� Ë
í[Ë���Ë|zÃË�_|cIamadc@h*ÀPc>adº q h © l�Ë � Ë/S*Æ&c>h © lmc>hXËWmi¹[nde�}	efÞ@c © z�¨EhSndc�» q adsf¨ ©|q n q-q h q so�blmefl@Ë�[�EyN}%e>�t{x��e)��{xopore�tP�.�b¼ � �E¿I� �E�@�k� � �E�@� ®*t �C� í � Ë
� Ë���Ë4_Geflm¸I{bc>aCË���hÎxbh|¸@¨Ax|¹bs�efhbº ª ¸@¨Exb¹|sfefh|º	ndc@¸L{|hbeéÁSxbcÒy1¨AaÒz q ad~k¨�j`¸I{ q efh\z�¨EhSndcÍ» q adsf¨}	cInd{|¨ © l@ËX��j q e�s q À|sfc q l « uvr ª lHc@¹P¨�amn,ëEë ª ë � j*e q �S�k�A�_�����N�������r�[��£�� �S�F��£b�C£8�N�k¡k£E�N����t��ëEëAë[Ë
� ë[Ë���Ë¤_Ge�lm¸L{|cIaCt&_;Ë&»;¨Aa © c@l@t q h © »HË�S[¸L{²pxbnmndcEË � �[Àbade © z�¨Ah*ndc¾» q adsf¨�Æ,eond{ qE©bq ¹bndefjkcndc>}	¹Pc>a q ndx[adc%efh`}	eoÑbc ©[ª ¸ q hb¨Ehbe�¸ q s7c@h|lmc@}VÀ|sfcE� � �Í¸@efc@hSnH¸>¨Ehby1¨Aad} q nde�¨Ah q s q h q so�[lme�l�¨Ayl\7%��Ë��8e�`_j�z
gSb8ore2`G�S{xz|e�t �C� ¼ �C� ¿I� � �Aí � � � � � ®St �@�E� í*Ë
�A� Ë � ËP_ba q x|c@h[yJc@s © c>aCt�S4Ë4�VË�S[sfefº q aCt q h © U²Ë4�VË�Ó�¨Asf�[hbc@l@ËH¬&{|c�c@h|cIadºA�¾s q h © lm¸ q ¹Pc@l q h ©}	¨�ndef¨Eh|l�¨�y�¹bad¨�ndc@efh|l@Ë�n9q%hk{xi9qd{It4� ��� � �C�A� íC� � �Eë �*t �@�E�*� Ë
� �*Ë�¬iË|� q s�sfe q nCt�UGËPV%c@x;X�{ q a © t¦l�Ë¦lH¨AeondÞ@lm¸I{7t q h © _;Ë|»;¨Aa © c@l@Ë���xbnd¨E} q ndef¸He © c>h*ndeoÂ|¸ q ndef¨Eh¨�y�}	c>n q lwn q À|sfc	¸@¨Ahby1¨Aad} q ndef¨Ah|lÒj[e q lmc>sfy ª ¨Aadº q h|efÞ@c © hbc@xba q s¤hbc>nvÆ;¨Aad~*l@ËÌ�Hj q efs q Àbs�c q l
« uwr ª l�c@¹P¨�amn�ëEë ª �S� j*e q �S�k�A�_�����N�������r�[��£�� �S�F��£b�C£8�N�k¡k£E�N���Pt���ëEëAë[Ë

� �[Ë���ËS�ic>s�} q hXËPu�hby1c>adc@h|¸>c q h © }	¨Ah|eond¨Aadefh|º�¸>¨Eh*jkc>adºAc@h|¸@cAËPuvh-Ó�Ë�l�Ë*�iefsf~[l@tPS4Ë�l�ef¸I{ q a ©*ªlm¨AhXt q h © V-Ë4ìbË�S*¹|efc@ºEc>s�{ q sondc>aCt4c © eond¨Aadl@t�~���c��Aj�� `G����h5i ~�j�i�or{�`_�Nc%u�j�hmi �2c���q%ophkqd{It¹ q ºAc@l � � � � �>� �[ËX»;{ q ¹b} q h�� � q sfs½t �@�E� �*Ë



�A� ��sfc>Ñ q h © c>aH_Geflm¸I{bc>aCtP»;{[adeflwnd¨AyTS[¸L{²pxbnmndcEt�UGc>ndc>aWV%c@x;X�{ q a © t q h © _[a q h|~Ì»;¨�a © c@l
�>� Ë���ËÏ�ic@sf} q h q h ©�¡ Ë ª h ËÏz�c@h|º[ËKS[ef}-xbs q ndefh|ºÌh|¨Aad} q sfe�Þ>e�hbº`¸@¨Ah|lwn q hSndl@�Ï_bad¨E} ef}	¹P¨�a ªn q h|¸@cÒl q }	¹bsfe�hbº	nd¨"À[ade © ºEcÒl q }	¹bsfe�hbº	nd¨"¹ q nd{¾l q }	¹|sfefh|ºbËInSo¢��ophm}doreLn9q%h¢e�t � �b¼ �A¿I� � � �C�
� í � t �C�A� í*Ë

�C� Ë���ËS�ic>s�} q h q h © V-ËErHË�l�x|Àbe�h7Ë�u�hbyJcIadc@h|¸@c�yéad¨E}Çeondc>a q ndefjkc,lmef}-xbs q ndef¨Eh	x|lmefhbº�}-x|sondef¹|sfclmc@Á*xbc@h|¸>c@l�¼JÆ,eond{ © eflm¸@xblmlme�¨AhP¿IËtnSo¢�Noph5}�oreLn9q%hke�t|®[¼ � ¿I� �k� ®C� �*�A� t �C�A� �*Ë
� �[Ë�¬iËb��Ë � q sfºAadc>hXË�z�c>ad¸L~�}	¨Esfc@¸@xbs q a�yJ¨�ad¸@ciÂ|c@s © u ª¢£ Ë��8e�`_j�z�g)e[`G�S{xz/eft � ®[¼ � t �k¿I� �k� ë��� �b� t �C�A� �*Ë
� ®*Ë�gÒË � Ë � Ë � q h|lm} q h|hXtSw-ËCmi~ q }	¨And¨[t q h © _;Ë � eflmc@h|}	c>h|ºEcIaCËVz�¨Esfc@¸@xbs q a © �[h q }	ef¸@l@th q hbºEc@j*efh q h © {S�bÀ[ade © z�¨EhSndcÌ» q adsf¨Îlme�}Vx|s q ndef¨Ah|lÒe�h q }Vx|sondef¸ q hb¨Eh|ef¸ q s;c@hblmc@}-ÀbsfcEË`G��{xz/e����Fy�}%e)��{xopore�t�� �A� � �k� � �P�.�Eë[t �C�A� �*Ë
� í[Ë�wVË[uvÀ q Ë � Ñ*ndc@h © c © c@h|lmc@}VÀ|sfc�z�¨Ah*ndcÒ» q adsf¨bË&u)S|z l�c@lmc q ad¸L{§z�c@}	¨[ËS7H¨bË ®E®A®*t q j q efs ª
q À|sfc�j*e q �S�k�A�L�¤���A�k�E���w�k���*�G�r¥E¦�§F�k��£b�A�k�A¦��S�*¢>�P�A�E�A¨�¨:©�ªA«Fª�«bt²�AëEëAë[Ë

�@� Ë�UGË7ìbËÏzÃË7jPË h qEq ad{|¨�jkc@h q h © � Ë � Ë h ËÏ� q amndl@Ë#nSh5zIb8u���or{��#�\iSi�{��Au hmiE�F¬
­>�S{�j�cdy ��i:���g�g9u hpqd�Nophkj�iS}dËWl�c@e © c@s½t�V%¨Aa © adc@¸I{SnCt �C� ík®SË��ë[Ë � Ë7z q ade�h q ade q h © �VË�U q adeflme½Ë�S*ef}-x|s q ndc © ndc@}	¹Pc>adefh|º[� q h|c>Æ z�¨EhSndc-» q adsf¨Ìlm¸L{|c>}	cEË
® bEc�jxg8�Ey�}%e)��{xopore�t �C� ¼��E¿I� �S�*� � �k� í[t �@�E� �SË

� � Ë ¡ Ë ª h Ë[z�c@hbº q h © Ó Ë � ËSÓ\¨Eh|º[Ë�S*ef}-x|s q nde�hbº�a q ndef¨El�¨�yGh|¨�ad} q sfefÞ@efh|ºÒ¸@¨Ehblwn q hSndl&j*e qVqlmef}	¹bs�cie © c@hSndeonv�4�b�Ånd{|c>¨Aadc>ndef¸ q sÏc>Ñ[¹|sf¨�a q ndef¨Eh7Ë\n�o¢��oph5}�oreLn�h5iShpqd��t��*� í.� � �*íE�Aë[t �@�E� �*Ë�A�*ËÒ»HËPVVËbz�c>�Sc>aCË�S*nd¨S¸L{ q lwndef¸H¸@¨E}	¹bs�c>}	c@hSn q ndef¨Eh7tSx|hb¸@¨Exb¹|sfefh|º-z q ad~k¨�j	¸L{ q efhbl@t q h © nd{|cnd{bc@¨Aam�"¨�y²h|c q adso�Ìadc © x|¸@efÀbs�c�lw�[lwndc@}	l@Ë�nE����~¯�t{x��e�t�� � � � � ë��*�E®A�*t �C� í � Ë
�G�[ËÐSPËsUGË�z�cI�bh q h © l�Ë h Ë�¬;Æ&c@c © efcEË°~���c��Aj��±`G���Nh5iS}��Ni9�²nSo¢j�qd����}�ophkqln�o¢��³%hpu h5opy�ËS*¹badefh|ºAc>aCt|r;c>adsfefhXt �C�E� �[Ë
� � Ë�ì[Ë ª UGËÉl,�[¸I~ q c>amn q h © �ÒËCr;c@sfsfc@} q hbl@Ë*z�¨Esfc@¸>x|s q a © �[h q }	ef¸@l7¨Ay[sfe�ÁSx|e ©�q sf~ q h|c>l@ËE´G��c¤������y

µ h5}xq%bE}d}%e�t|�E�*� �k� � � ëA�[t �C� ®Aí[Ë
� � ËÒ»HË,S[¸L{²px[nmndcEË�`_jNi�¶�j�cdz|�Nophkj�i9��u µ yNi9�Nz�hkq%}%¬�~�j��F{%u5u h5iF��·�­>��{�jNcxyN·)��u ��j�cdh5om�EzI·��Ni9�X��g9¸

g:u hkq���ophkj�i¹o¢jºsthpj�z|jAuv{�q%b8uv{x}dË � q Àbefs�eon q nde�¨Ah ¬&{bc@lmefl@t�_ q ¸L{*ÀPc>adc@ef¸L{Éz q nd{|c>} q ndef~\xbh ©u�hby1¨Aad} q ndef~PtP_[adc@efc-gihbefjkc>adlmeon�pq n%r;c>adsfefhXt �C�A� í*Ë��Hj q efs q Àbs�c q l « uvr ª lHc@¹P¨�amn�Sb» ª �A� ª � íj*e q �S�E�A�_�¤�����������r�*��£����S����£b��£8���k¡k£8�N�A��Ë���[ËÒ»HË�S[¸L{²pxbnmndcEt;�ÒË¤_Geflm¸I{bc>aCt�Ó Ë � x|eflmefh|º q t q h © U²ËkV%c>x�X�{ q a © ËÈ� © efadc>¸>n q ¹|¹[ad¨ q ¸I{nd¨	¸>¨Ehby1¨Aad} q nde�¨Ah q s © �[h q }	ef¸@l�À q lmc © ¨Eh¾{S�[Àbade © z�¨AhSndc-» q adsf¨bË��8et`_jNz
g:bEore)���EyN}%e�t
�C�*� � �>� �C� � �Aí[t �C�A�E� Ë

�A®*ËÒ»HË�S[¸L{²pxbnmndcEt�Ó Ë � xbeflme�hbº q t q h © UGËkV%c@x;X�{ q a © Ë ¬Xa q hblwyJc>a"¨A¹Pc>a q nd¨�a q ¹|¹[ad¨ q ¸L{ nd¨¸>¨Ehby1¨Aad} q nde�¨Ah q s © �[h q }	e�¸>lÏefh�À|ef¨E}	¨As�c>¸@x|s q aGlw�blwndc>}	l@ËkuvhÒrHË�_Gefc © sfc>aCt�c © eond¨AaCt ® ck��j��Nhkq­>��{�jNcxyN·��\i9�Au yN}�h5}�·-��i9� ®�» q%h¢{xi�oIn�h5z�b8u���ophkjNi�j¤¶ µ yNi9�Nz�hkq��Au�nSyN}�or{xz�}dËWS*¹badefh|ºAc>aCt
��ëEë � Ë

��í[Ë � Ë��ÒËBS[ef}	¨Eh q h © �ÒË���h © ¨[ËS��ºEºAadc>º q ndef¨Ah-¨Ay|j q ade q À|sfc@lÏe�h © �bh q }	ef¸�lw�[lwndc@}	l@Ë ® q�j�i9jA¸z|{xopcxhpqd��t4� � ¼ �E¿I� �E�A� � � �Eí*t �C� � � Ë
� � Ë h ËX¬&e�cIadh|c>�SËÌz q ad~k¨�jÃ¸L{ q e�hbl%yJ¨�a-c>Ñ[¹bs�¨�adefh|º`¹P¨Alwndc>adef¨Aa © eflwnmadefÀ|x[nde�¨Ah|l�¼JÆ,eond{ © eflm¸@xbl ªlmef¨AhP¿IË2�\iSi9e�n�o¢��oph5}�ore�tP�E�*� � ®Aë � � � ®A�k�St �@�E��� Ë�Aë[Ë�_;Ë9w q8¼l q aCt7¬iËX» ¼ c@sfe�~Pt7rHË7��Ë7r;c>adº[t q h © � Ë4z�c@eoad¨�j*eond¸L{XËVz�x|sondef¸ q h|¨Ehbef¸ q s�¹bad¨S¸@c © xbadcy1¨Aa�¸@¨Ah*ndefh*x|xb} ¹Pc@¹[nde © c%}	¨ © c>s�l@Ët�8e2`_j�z�g:bEore2`G��{xz/e�t�� � ¼ �@� ¿I� � � �*� � � �A� � t²��ëEëAë[Ë


