
���������
	���
���������
�����������
������� !��"��$#�%

&�')(*')+-,�.�/10325414�/

6 798�:);=<?>A@�BC:)DE<F8
G�HJI5KMLONQPER$SJIUT1VXW5P-RZYF[Q\]S^\ZL_HJI�`�a�KM\]S^RZ\�bcLd\]efSJIUP-ghP-Y�P-Ii\�j�kml T1n3S^IoNpbqS^g_r�\ZesR]HJ[stueA\]esPvPEg_PEYvPEIi\]K�HJw
l T1n9LhI�\ZeoP$HJRxNQPER

j]yz`�{|j~}�y|`�{�`�{|j�}M}�yz`�{d`�{�`�{�j�}M}Z}�y-�E�E�
��L_Io��P�`ULOK!HJIoP�VXHJIsP�\]esL_K�bqS^g_r?\]SJrJP�K![oK!\ZesR]HJ[stueANQLOK�\]LhIo��\�P-ghP-Y�P-Ii\]K!L_I�l T1n�[sIi\]Lhg�b�P�RZPE\Z[sR]I�\ZH?jxa5\Ze�[oK
w�HJR]YvLhIot?S����Q��g_PJ���Xw�\]esPER]P�S^R]P$S^I���P-ghP-YvPEIi\]KcL_I�l T1n�IsH^\�S^g_RZP�SJNQ�?��LOKMLh\ZP�N�asbCP��ESJI�R]PEW*P-S^\!\ZeoL_KcWoRZHQ��P�KZK
� ��KM\]SJRM\]LhIot$w�RZHuY�S^I�PEg_PEYvP-Iu\CIsH^\qS^g_RZP�SJNQ�F��L_KZLd\]P-N��)�~I�\]esLOK3Y�S^IoIsPER�a-`�LhIoNs[o��P�K�S$W5S^RZ\ZLh\ZL_HJI?HJw3l T1n*LhIi\ZH
NQLOK���HuLhIi\��E���EghP�KE���qesL_K�KMPE\�H^wcNQL_K|��HJL_Ii\����Q��g_P-K�L_K�SJI�SJgd\]PER]IoS�\]P�RZP-WsR]P-KZPEIi\]S^\ZL_HJIUHJw�`�SJIoN�L_K��ES^g_g_P-Np\ZesP
�E�J���h�����¡ �¢o���¡¢Q Z� H^w*`��£ HuR�PE¤sS^YvWsg_PJa*\ZesPvW*PER]Y�[Q\xS�\]LhHuI�{z¥syZ¦syZ§oyx¨QyZ©oyEª«}qeoSJK����Q�EghPvK�\]RZ[5��\Z[oRZP�{M{�ªuy]¥syZ©u}�y-{¡¨QyZ¦oyM§�}M}���¬�­�®�¯E°²±
³*´^� ­   ° �x´ WsR]H���L_NsP-K)\�bCH�w�[sI5��\ZL_HJI5K3µs¶i·i¸5¹uºi»o¼�S^I5N�½�¾Q¶«¿*·i¸*¹Jºi»o¼c\Ze5S�\3\]R]SJIoKZg_S^\ZP�S$W*PER]Y�[s\]S�\]LhHuI?L_Iu\]H�Lh\]K���Q�EghPvK�\]RZ[5��\Z[oRZPvS^IoN � SJ�xr1���qeoP�w�Hughg_H�bcLhIot�PE¤QSJYvWsghPvKZesH�b!K�Spª-À^V¡W*PER]Y�[s\]S�\]LhHuIÁ\ZRxS^I5K�w�HuRZYvP-NULhIi\]H�Lh\]K
���Q�EghPCK�\]RZ[o��\Z[sR]P���LOSc\ZeoP3w�[sI5��\ZL_HJIFµs¶u·i¸*¹uºi»s¼Q���qesP�RZP�KM[sgh\ZL_Ist����Q��g_P�KM\ZR][o��\][sR]P���HuIi\]S^L_IoK�§����Q�EghP�KEa«L_Io��g_[oN�V
L_Istv\�b�H?KZL_IstJg_P�\]HJIoK-��ÂÃeoPEIA½�¾s¶«¿5·i¸*¹uºi»s¼�LOK�S^WoWsghL_P-N�\]H�\ZeoP���HuIoK�\]RZ[5��\ZP�N����Q��g_P�KM\ZR][o��\][sRZPuaobCP$tJPE\!\ZesP
HJR]L_tJL_IoS^g�W*PER]Y�[Q\xS�\]LhHuI � SJ�xr1�C�qeoL_K�eoS^WsW*PEI5K � P-�ESJ[oKZP�S?���Q��g_P�KM\ZR][o��\][sRZP$e5SJK�Sv[oIsL_Äi[sPF��HJR]R]P-KZW5HuIoNQL_Ist
W*PER]Y�[Q\xS�\ZL_HJI��
Å�ÆcÇ�È�É�Ê�Ë µQ¶i·i¸*¹uºu»o¼ ÇMÌ*È�Í=Î�Ï=Î�Ð3ÎAÑ=ÎAÒ=ÎAÓ=ÎÁÔ=Î�È1ÎUÕ=ÎAÖQ×uÉ
Ø^ÙQÚ Ç�È�É�ËmÌiÌ*È«Í=ÎÁÖ=ÎAÕ=ÎÛÈ�×)ÎUÌiÏQ×)ÎAÌJÐ�ÎAÑ)ÎUÒ=ÎAÔQ×)ÎAÌiÓ�×�×
Å�ÆcÇ~ÏiÉ�Ê�Ë ½i¾s¶«¿*·i¸5¹uºi»o¼ ÇXÜ�É
Ø^ÙQÚ Ç�ÏiÉ�ËmÌ5È«Í=ÎÁÏ=Î�Ð3ÎUÑ)ÎUÒ=ÎÁÓ=ÎAÔ=Î�È�ÎAÕ=ÎÁÖQ×
Ý P-RZPqS^R]P�S�\�bCH�YvHJR]P3PE¤QSJYvWsghP�K�\ZeoS^\�WsR]H���L_NsP3YvHJR]P�L_IoKZLhtuei\]K�LhIi\ZH�\ZeoPq�E�Q��g_PCKM\ZR][o��\][sR]P3H^w*W5P-RZYF[Q\]S^\ZL_HJIoK
S^I5N�SJg_KZH�S�w�P-b�YvHuRZP�L_ghg_[oKM\ZRxS�\ZL_HJI5K�HJw�¬�­^®v¯E° ³*´^� ­   ° �]´ w�[sIo��\ZL_HJIoK-�

Þ�ß P-RMw�HuRZYvL_Ist�S�KZbCSJWUHuI�SJIUT1VXW5P-RZYF[Q\]S^\ZL_HJIf��HJR]R]P-KZW5HuIoNsK�\ZH�Y�[sgh\ZL_Wsg_�iL_IstÁLh\ � �pS�W*PER]Y�[Q\xS�\]LhHuI\]eoS�\veoSuK�HJIoP�¨«V~���Q�EghP�SJIoNm{|TpàÃ¨J}?ª�V~���Q��g_P-K-�A�~IÛw|Su��\-a�SÁW5P-RZYF[Q\]S^\ZL_HJI�bcLh\Ze�HJIsP�¨«V~���Q��g_P�S^I5N
{|T�àf¨u}�ªEVX�E�Q��g_P-KqLOKc�ES^g_g_P-N�S ��á3´xâ HJR!S �¡ Z´�³o�zâ ­ � ° � °|­ ³ �

Å�ÆcÇ�ÔiÉ3Ê�Ëäã »u¾^¿ ÙQÚ » ÇMÌuÕ=ÎpÈ�ÎAÖ=ÎAÏ=Î�Ð3ÎAÔ=ÎUÓ)ÎUÑ=ÎÁÒ=Î�È«ÍQ×�Î
½�¾s¶�¿*·i¸*¹uºu»o¼ ÇMÌ�Ì5È�×�Î�ÌiÏQ×)ÎAÌiÔ�×)ÎÁÌJÐo×)ÎAÌiÑ)ÎUÕQ×�ÎUÌuÓQ×)ÎAÌiÒQ×)ÎAÌiÖ�×)ÎAÌ*È«ÍQ×�×JÉ

É
Ø^ÙQÚ Ç�ÔuÉ�ËåÌiÕ=ÎÛÈ�ÎAÖ=ÎAÏ=ÎUÑ)ÎAÔ)ÎUÓ=Î�Ð3ÎAÒ=ÎÛÈ«ÍQ×

Þ�æ W*PER]Y�[s\]S�\]LhHuI�bcLh\ZeäY�S�¤QL_Y�[sYç���Q��g_P�ghP-Ist^\]eä¨�LOK��ESJghg_P-NèS^Ié° ³oê ­ �d¢Q� °|­ ³ �åë�Äi[sLh��SJghP-Iu\]gh�ua�SJI
L_I��JHugh[Q\]LhHuI�LOK!S�W*PER]Y�[Q\xS�\ZL_HJI�\Ze5S�\!LOKqLd\xKcH�bcI�L_I��JP-R]KZPJ�

ª



Å�ÆcÇXÐQÉ3Ê�Ëäã »u¾^¿ ÙQÚ » Ç ½i¾s¶«¿*·i¸5¹uºu»o¼ Ç���Ë ÌiÌ*È�ÎÁÒQ×)ÎUÌiÏQ×)ÎAÌiÔ)ÎAÑ�×)ÎAÌJÐo×)ÎAÌiÓQ×i×uÉ�Î
½�¾s¶�¿*·i¸*¹uºu»o¼ Ç��sÉ

É
Ø^ÙQÚ ÇXÐ�É�ËåÌ*È�ÎÁÏ=ÎAÔ=Î�Ð3ÎUÑ)ÎAÓ)ÎUÒQ×
� Hu[UKZesHJ[sgON�W*HJIoNQP-R!H��JP-Rc\ZeoP$\���WsL_�-S^g�Äu[oP-KM\ZL_HJIoKF{|S�\�ghP�SJKM\!w�HJRc\]esLOK��EHJ[sRxKMP«}CHJIsPF�ES^IASuKMr�S � HJ[Q\
L_I��JHugh[Q\]LhHuIoK��UesH�b Y�S^I���KZL��EP�VXTéLhI��JHugh[s\ZL_HJIoK?SJRZP�\]esPER]P	� esH�b �-S^IÃbCPAPEI�[sYvP-R]S^\ZPAS^g_g�KZL��EP�VXT
L_I��JHugh[Q\]LhHuIoK
��esH�b��-S^I�b�P�KZPEg_P-��\-aQ[sIsLhw�HJR]Yvgh��S�\cRxS^IoNQHuY SvKML��EPEV¡TpLhI��uHJg_[Q\ZL_HJI��

� 
������ED�B���:=D�<�8 :�<���<�;�:)D-8��
�qesP��E�Q��g_P�K�\]RZ[o��\Z[sR]P$H^w�SvW*PER]Y�[Q\xS�\]LhHuIÁWsg_S«�QK!S��ERZ[5��LOS^g9R]HJg_P$LhIÁ[oIsP�¤QW*P-��\]P-N�WsgOSJ�EP-K-aoSJKc\ZesLOK!PE¤QSJYvWsghP
bcL_ghg�KZesH�b$�

��Lh�uPEI�SJI�T1V¡W*PER]Y�[s\]S�\]LhHuI�`?bceoS^\�LOK�\]esP�YvL_IsL_Y�[sY�I�[sY � P-R3H^w�KZbqS^WoK3IsPEP�NQP-Nv\]H�KZHJRZ\�`�� æ IsH^\]esPERbqS«��H^w=SJKZriL_IstF\ZesLOK!Äi[sP�K�\]LhHuI�LOK��=bce5S�\!LOKC\ZesP�KZY�S^g_ghP�K�\!KZP-Äi[sPEI5��P�H^w=KMbqS^W5K�����y��� JyE�E�-�sKM[5�xe�\]eoS�\
`�!"� � !"�  !$#�#�#&%('5�

æ K3YvPEIi\ZL_HJIsP�NvP-SJRZg_LhP-R-aJLdw9HuIsgh��SJN«�MSu��P-Iu\3\ZRxS^IoKZW5HiKMLh\ZL_HJI5K�S^R]P!S^g_ghH�bCP-N9a^P�¤sSJ��\Zg_��SuK=Y�S^I���\]R]SJIoKZW5HiKMLh\ZL_HJIoKS^R]P�IsPEP�NQP-NèSJK�\]esP�Ii[oY � PER�H^w�LhI��uPERxKML_HJIoK�L_I�\]esP�W5P-RZYF[Q\]S^\ZL_HJI9�ä�~IäS^R � Lh\ZRxS^R]�fKZbqS^WoKvS^R]P�S^g_ghH�bCP-N�a
L_Ii�uPERxKML_HJI5K�S^R]PAIsH^\�\ZesPpRZL_tJei\�YvP-SuKM[oRZP � P-�-S^[oKZPpS�KZL_IstJg_PUKZbCSJWä�-S^Im�xeoSJIstJPA\ZesPU\ZH^\xS^g�Ii[oY � PER�HJw
L_Ii�uPERxKML_HJI5K � ��S�gOS^R]tJP�S^YvHJ[oIu\��

ÂpP�bcL_ghgqIsH�b KMesH�b \]eoS�\�Lhw3`èeoSJK*)��E�Q��g_P-KF\ZesP-IU`ä�ESJI � P�KZHJRZ\ZP�NÛL_I�Tfà+)�KZbCSJWoK�S^IoN�\ZesLOK�L_K
\ZeoPÁY�L_IsL_Y�[sYçIsP-P-NQP�N��m��H�KZPEP�\]esL_K?ghPE\�[oK-,oRxK�\?[oIoNQPERxKM\]S^I5N�\]esPÁP/.1P-��\�\ZeoS^\�SÛKMbqS^WèeoSuKvHJIè\ZesP
���Q�EghP�K�\]RZ[o��\Z[sR]P�H^w�SFW5P-RZYF[Q\]S^\ZL_HJI9�=�qesP-RZP�S^R]P!\�bCHF�ESuKMP�K�NsPEW*PEIoNQL_Ist�HJI?bceoP�\ZeoPERC\ZesP�PEg_PEYvP-Iu\xK � P-LhIst
KZbCSJWsW5P�N � PEg_HJIotF\]Hv\ZesP�K]S^YvP$���Q�EghP�HJRcIoH^\-�
{�L²}��Q[sWsW*HuKZP�\ZeoS^\�`Ã�EHJIi\]SJLhIoK�\]esPÁ���Q��g_PÛ{�ªuy]¨Qy]¦sy-�E�E�Ey�0s}�S^I5N�g_P�\21mSJIoN431a�ª65719873:5;01a � P

\]esP�P-ghP-YvPEIi\]K � P-LhIst�KMbqS^WsW*P-N9�c�QbCSJWsWsL_Ist21USJIoN�3�KZWsg_Ld\xK!\]esP��E���EghP�LhIi\ZH?\�b�H���{�ªuy]¨syE�E�-��y<1�y<3>=
ªuyE�-�E��y
0s}�SJIoNÁ{?31y<1@=�ªuyE�E�-�EyA3càAª�}����qesPCB � P�w�HJR]P�D$SJIoNEBZS^w²\ZP-R�D��uPERxKML_HJIoK)HJw1\ZesP����Q��g_P�S^R]P!KZesH�bcI
� PEg_H�béWsL_��\ZHuRZLOS^g_gh�u�

1

2

3

x-1
x

x+1

y-1
y

y+1

k-1

k

1

2

3

x-1
x

x+1

y-1
y

y+1

k-1

k

¨



{�L_L²}��Q[sWsW*HuKZPq\ZeoS^\�`?��HuIu\xS^L_IoK�\ZeoP!���Q��g_P-Kc{MªJy]¨syE�-�E��y
0s})S^IoN�{�0 =Aªuy�0 =�¨Qy-�E�-��y��-})SJIoN�ghPE\ 1�a*ª 5 1 5+0
SJIoN�31a�0"8 3"5��^a � P$\ZesP�PEg_PEYvPEIi\]K � P-LhIot�KMbqS^WoW5P�N��C��bqS^WoWsLhIot 1US^IoN�3���HJL_IoKc\]esP$\�bCH?���Q��g_P-K
L_Ii\ZH�HJIsP�S^IoN?\ZesP�R]P-KZ[sgh\�LOK�{MªJyx¨QyE�-�E��yA1�yA3@=�ªuyE�E�-�Ey��^y�0@=�ªJy
0@=f¨Qy-�E�E�Ey<31y<1 =�ªuyE�-�E��y
0s}����qesP�\�bCH
KZPEW5S^RxS�\ZP����Q�EghP�KcS^IoN�\ZeoP�KML_IstJg_P$���Q��g_P�\ZeoS^\!RZP�KM[ogd\xKCw�RZHuY�\ZesP�KZbqS^W�S^R]P�KZesH�bcI � P-ghH�b$�

x

x+1

k

1

2

x-1

k+1

k+2y-1

y

y+1 l

x

x+1

k

1

2

x-1

k+1

k+2y-1

y

y+1 l

�qe�[oK�KZbqS^WsWsL_Ist��xeoSJIstJP�Kv\ZeoPUI�[sY � PER�H^w��E���EghP�K � � ªJ���qesPptJHiS^g!HJw�KMHuRM\]LhIst��-S^I � PU��L_PEb SJK
L_Io��R]P-SuKML_Ist�\]esP�I�[sY � PERcHJw����Q��g_P-KqL_I�`�w�R]HJY )�\ZH�T=�=�X\qw�HJg_ghH�b!K�\]eoS�\!S�\qg_P-SJKM\cT?à$)�KZbCSJWoK�SJRZP�IsP-P-NQP�N
\ZH�KMHuRM\�`����qesP�w|Su��\�\]eoS�\�bCPF�ESJI�,oIoNUTÁà6)�KMbqS^W5Kc\Ze5S�\�KZHJRZ\�`Uw�HJg_ghH�b!K!w�RZHuY \ZesP�w|SJ��\�\Ze5S�\�SuK�g_HJIot
SJK3`ALOK�IsHJ\�\]esP�LONQPEIi\]Ld\��ua5Lh\�eoSuK�S^\�g_P-SJKM\�HuIsP��E���EghP�H^w3KZL �-PF¨�HuR�YvHJR]P�S^IoNÁw�RZHuY KZ[o�xeUS?�E�Q��g_P�S?WoSJLhR
H^w�PEg_PEYvPEIi\]K�\]H�KZbCSJWU�ESJI � P�S^R � Ld\]R]SJRZL_g_���xesHiKMP-I9����bqS^WsWsL_Ist�KM[5�xepS?W5S^L_R�HJw3PEg_PEYvP-Iu\xK�LhIo�ERZP�SJKZP-K�\ZesP
I�[sY � PERcHJw)�E�Q��g_P-K � �AªJ�

�~Iv\ZesPqw�Hughg_H�bcL_Ist�P�¤sS^YvWsg_Pcb�P!KM\]SJRM\=bcLh\Ze?Svª�À�VXW5P-RZYF[Q\]S^\ZL_HJI�bcLh\Ze�§��E�Q��g_P-K=S^I5N�KZbqS^W�\ZesPcP-ghP-YvPEIi\]K
¦vS^IoN�§v\ZHvtuP�\!SvW5P-RZYF[Q\]S^\ZL_HJI�bcLd\]eA¥F�E�Q��g_P-K-�
Å�ÆcÇ~ÑiÉ�Ê�Ë µQ¶i·i¸*¹uºu»o¼ Ç

ã »J¾^¿ ÙQÚ » Ç
½�¾s¶�¿*·i¸*¹uºu»o¼ ÇMÌ�Ì5È«Í=Î�Ö=ÎAÕ=ÎÛÈ�×)ÎUÌiÏQ×)ÎAÌJÐ3ÎÁÑ=ÎAÒ=ÎAÔQ×)ÎAÌiÓQ×i×uÉ�Î
½�¾s¶�¿*·i¸*¹uºu»o¼ ÇMÌ�Ì5È�×)Î?ÌiÏQ×)ÎAÌiÔ)ÎMÐo×)ÎÁÌiÑ�×)ÎAÌiÓQ×)ÎAÌiÒQ×�ÎUÌuÕQ×)ÎAÌiÖQ×)ÎAÌ*È�ÍQ×�×uÉ

É
É

Ø^ÙQÚ Ç�ÑiÉ�ËmÌiÌ*È«Í=ÎÁÖ=ÎAÕ=ÎÛÈ�×)ÎUÌiÏQ×)ÎAÌiÑ)ÎAÒ)ÎUÔQ×�ÎUÌ^Ðo×)ÎAÌiÓQ×�×

� ��:=D�; �ED-8�����@	��

�!;�� <��ä:������mD�;���:���D-8�>

�qesP!I�[sY � P-R3HJw9T1V¡W*PER]Y�[Q\xS�\]LhHuIoK=bcLh\Ze?PE¤QSu��\]gh�*0����Q��g_P-K�L_KCNQPEIoH^\ZP�N���� ���Q�)�qeoP�I�[sY � PERxK���� � ��w�HJRCNQL .*P-RMV
PEIi\!��S^g_[sP�KcH^w)T�SJIoN�0�SJRZP��-S^g_ghP�N?\]esP"! � °  �� ° ³$#?³5¢ ®v¯ �E x� ­�% �'&s�)(� x���+* ° ³-, aoIoSJY�P�N�S�w²\ZP-Rc\ZeoP��Q��HJ\M\ZLOKZeY�S�\]esPEY�S�\]L_�EL_SJI9a$.uSJY�P�KC��\ZL_RZg_LhIot�{�ª�©0/i¨«Vxª2101^Àu}�� æ K��JHu[?YvLhtueu\qP�¤QW*P-��\-ai\ZesP-RZP�S^R]P��EHJY � LhIoS^\ZHuRZLOS^gsI�[sY�V� PERxK��-S^g_ghP�NÁ\ZeoP�! � °  �� ° ³$#�³o¢ ®�¯ �� x� ­�% �3&o���E�x� ­ ³-,4* ° ³-, SJK�b�P-ghg¡���qesP-KZP�bcLhg_g=KMesH�b [oWUL_IA\ZeoP��EHJIi\ZPE¤i\
H^wCKMPE\�WoSJRM\]Ld\]LhHuIoKE���i\]LhR]g_LhIst�I�[sY � PERxK-a1SJghHuIst�bcLh\Zeä¯�° ³ ­�®�° ´���³5¢ ®v¯ �E x� a &s´^  ®v­ ³ ° ��³5¢ ®v¯ �E x� a�S^IoN
5 ¢ ±
�h�E  ° ´�³è³o¢ ®�¯ �� x� a�S^R]P�LhYvW*HJRZ\]SJIu\��EHJY � LhI5S�\ZHuRZLOS^g=I�[sY � P-R]K$\ZeoS^\�eoS«�JPv\]esP?WsR]HJW*PEI5KMLh\��A\]H�\Z[sR]IÛ[sWÛL_I[sIsPE¤QW5P���\ZP�N�Wsg_Su��P�KE�

£ HuR���P-RM\xS^L_IÁ�«SJgh[oP-KcHJw)TfS^I5N 0Á�i\ZL_RZg_L_Ist�I�[sY � PERxKcH^w)\]esP ,oRxK�\�riL_IoNÁSJRZP$P�SJKZ��\ZH�NsP�\ZP-RZYvL_IsPJ� Ý P-RZP
S^R]P�KMHuY�P�PE¤QSJYvWsghP�KE�

Þ £ HJR�S^I���W*HuKZLd\]Lh�uP$LhIi\]PEtJP-R!T ��� � � % {�TÁàäª�} 6 � P��ESJ[oKMPFS�KML_IstJg_P��E���EghP$LOK=��[5K�\�g_L_rJP�SvW*PER]Y�[Q\xS�\]LhHuI
PE¤s��PEWs\c\ZeoS^\!Ld\!LOKqLhI���S^R]LOS^Ii\c[sIoNQP-R!���Q��g_L_�$KZesLhw²\]K-�

Þ £ HJR3SJI���W*HuKZLd\]Lh�uP!LhIi\]PEtJP-R�T=a � �� � % ª � P��ES^[5KMP!S�W*PER]Y�[Q\xS�\]LhHuI�bcLd\]e�T��E�Q��g_P-K=LOK1��[oKM\3\]esP!LONQPEIi\ZLh\��
W*PER]Y�[s\]S�\]LhHuI9�

¦



Þ £ HJRcS^I���W*HuKZLd\]Lh�uP�L_Ii\ZP-tJPERqT=a � �� � � �>% � �  �� � P��ES^[5KMP�S�W*PER]Y�[s\]S�\]LhHuI�bcLh\Ze�T?à�ª����Q�EghP�K�e5SJKCHJIsP¨�VX�E�Q��g_P!S^IoNÁ{|T�à�¨J}CªEVX�E�Q��g_P-K-���X\3LOK=\]esPEI���[oKM\CS�Y�S^\M\ZP-R3HJw��xeoHiHiKML_Ist�\ZeoP!PEg_PEYvPEIi\xK�L_Iv\ZesP�¨�VX�E�Q��g_P
SJIoN�\ZeoS^\��ESJI � P�NQHJIoP�L_I � �  � bqS«�QKE�

Þ �QLhIo�EP�S�W*PER]Y�[Q\xS�\]LhHuIÛeoSJKFS�\�g_P-SuK�\�HuIsP?���Q�EghP�K � � � � % ÀÁw�HJR�SJIi��W*HuKZLd\]Lh�uP�LhIi\ZP-tJP-R�T=� æ gOKMH5a�S
W*PER]Y�[s\]S�\]LhHuIAbcLh\ZepÀ�PEg_PEYvPEIi\xK�e5SJK�IsH��E���EghP�K�SJIoNAKZH � �� � % À?w�HJR�S^I���W5HiKMLh\ZL_�JPFLhIi\ZP-tJP-R 01����H
� P���HuYvWsghPE\ZP$bCPC��[oK�\�NsP-��R]PEP�\]eoS�\ � �� �>% ªJ�

Å�ÆcÇ~ÓiÉ�Ê�Ë µ��	�5ºi» Ç�
 Ú
� ¾oº � Æ�� ½ � ¾5¼ Ú Ç|Æ�Î��QÉ�ÎAÌ^Æ�ÎAÍ=ÎÛÈ«ÍQ×�ÎUÌ��3ÎUÍ)Î�Æo×uÉ���� ·�¶Qº Ù ¿ Æ ½s¶u¾^¿
Ø^ÙQÚ Ç�ÓiÉ�ËmÌ5È�×

ÌuÍ=Î�È«×
ÌuÍ=Î�È1Î�È�×
ÌuÍ=ÎUÏ)ÎUÔ=ÎÛÈ�×
ÌuÍ=ÎUÓ)Î�È�È1ÎAÓ)Î�È�×
ÌuÍ=ÎUÏJÐ3ÎÁÑ�Í=ÎÁÔ�Ñ=Î�È«Í=ÎÛÈ�×
ÌuÍ=Î�È�Ï�Í=ÎÁÏ�ÒuÐ3ÎÁÏ�ÏiÑ=ÎÁÕ�Ñ=ÎÛÈ«Ñ=ÎÛÈ�×
ÌuÍ=ÎUÒiÏ�Í=ÎÛÈ«Ò�ÓuÐ�ÎfÈ«Ó�ÏuÐ3ÎÁÒ�ÔiÑ=ÎÛÈ«Ò�Ñ=ÎÁÏ1È�ÎÛÈ�×
ÌuÍ=ÎUÑiÍuÐsÍ=ÎfÈ«ÔiÍ�Ó�Õ=ÎfÈ«Ô*È«Ô�Ï=Î�Ó�ÒiÓ�Ö=ÎÛÈ«Ö�Ó�Í)ÎAÔiÏ�Ï=Î�Ï�Õ=Î�È�×
ÌuÍ=ÎÁÐQÍ�Ô�Ï�Í=ÎfÈ�Í�Ö�Ñ�ÕuÐ�ÎfÈ�È«Õ1È«ÏJÐ3Î�Ó�Ò�ÏiÕuÐ3Î�Ï�ÏuÐiÐsÖ=Î�ÐsÑ�ÔiÓ=ÎÁÑuÐsÓ=ÎÁÔ�Ó=ÎÛÈ�×
ÌuÍ=ÎUÔiÓ�Ï�Õ�Õ�Í)Î�È«Í�Ï�ÓiÑ�Ò�Ó=ÎfÈ�È�Ò�Ï�Ò�Í�Í)Î�Ò�Ï�Ô�ÓiÕ�Í=Î�Ï�Ó�ÖiÔ�Ï�Ñ=Î�ÓiÔ�Ï�Ò�Ô=Î�ÖJÐsÑ�Í=ÎÁÕ�Ò�Í)Î�ÐQÑ=ÎÛÈ�×

�X\!LOKcW5HiKZKZL � ghP�\]eoS�\ � ��KM\]SJRZL_Ist�S�\c\]esLOKq\]S � ghP$�uHJ[�S^R]P$S � g_P�\ZH�H � KMP-RZ�uP�\]eoS�\�asg_LhruP$LhI�\ZeoP��ESJKZP�� ´«�E�x´���� �
�¡  ° ´�³ #J�h� aoP�SJ�xe�PEIi\]RZ��NQPEW*PEIoNoK!HJI�\�bCHvH^\ZeoPER!P-Iu\]RZL_P-K!LhI�\ZeoP$\]S � ghPuas\]esP�HJIoP�\ZH�Lh\]KcIsHuRM\]eÁS^IoN�\]esP$HJIsP\ZHvLh\]KcIoHJRZ\ZesP�SJKM\-�=�qesP$WsR]P-�EL_KZP�R]PEgOS�\]LhHuIoKZesLhW�LOKctJL_�JP-I � �?\]esP � P�S^[Q\]Ldw�[og9RZP���[sR]R]PEIo�EP � PEg_H�b$�

� � � � % � � � �� � � �@=m{|T�à�ª«} � � � �� �s�
�qesLOK�RZP���[sR]RZP-Io��P�S^g_ghH�b!KF[oK�\ZHf��HJYvWs[s\ZP � � � �ALhI�tJP-IsPERxS^gqS^IoN�Ld\�LOKF[5KMP�N�L_I�\ZeoP�L_YvWsghP-YvPEIi\]S^\ZL_HJI�HJw
\ZeoP�¬�­�®�¯E° ³*´�� ­   ° �x´ w�[oIo��\]LhHuI 
 Ú
� ¾sº � Æ�� ½ � ¾*¼ Ú �A��H�WsR]H��JP�\]esP�RZP���[sR]RZP-Io��P�WoS^RZ\ZLh\ZL_HJI�\ZesPÁKZP�\vH^w�SJghgT1VXW5P-RZYF[Q\]S^\ZL_HJIoKqbcLh\Ze$0��E���EghP�KcL_Iu\]H�S�KZP�\�� ��bceoL_�xeA�EHJIi\]SJLhIoK!W5P-RZYF[Q\]S^\ZL_HJIoKcL_IÁbcesLO�xe�T�HQ�-��[sRxKcL_I�S
KZLhIstughPE\ZHuI��E���EghP?SJIoNfSÁKMPE\��  vbcesLO�xeÛ��HuIu\xS^L_IoK$W*PER]Y�[Q\xS�\]LhHuIoK�LhIÛbceoL_�xefTèH��-��[sRxK$L_IÛSÁ���Q��g_P�H^wcKML��EP
¨�HJR�YvHJR]PJ��Â�PvIsH�b KZesH�b \Ze5S�\�\ZesP�KZL �-PFHJw�� ��LOK � � � �� � � � � �AKMeoH�bcLhIst�S � L ��P���\]LhHuI � P�\�bCPEP-I�� �FS^I5N\ZeoPFKZP�\�HJw3S^g_gC{|TAàäª�}~V¡W*PER]Y�[Q\xS�\]LhHuIoK!bcLh\Zeè{�0vàÃª«}!���Q�EghP�KE���qesP � L ��P-��\ZL_HJIpL_K�KML_YvWsg_��H � \]SJLhIoP-N �Cw�R]HJY
P-Su�xe�W5P-RZYF[Q\]S^\ZL_HJIv`Uk�� ��RZP-Y�H��uP�T=�C�qesLOK!tuLh�uP-K!SJIÛ{�T�àäª�}XVXW*PER]Y�[Q\xS�\ZL_HJI�bcLh\Ze�{�0và�ª«}c���Q�EghP�KE�CÂpP
IsH�bmKZesH�bÃ\]eoS�\C\ZesP$KZL �-P�HJw9\ZeoP�KZP�\��  �LOK�{|T?à�ª«} ��� � �� � �=ÂpP�\ZR]�v\ZeoP�K]S^YvP�\ZR]L_�xr�SJIoN�R]PEYvH��uP!TÁw�R]HJY
P-Su�xe�W5P-RZYF[Q\]S^\ZL_HJI�`Ák��  �S^IoN?b�P�tJP�\qS^IA{|T�àfª«}XVXW5P-RZYF[Q\]S^\ZL_HJI�bcLh\Ze"0?���Q��g_P-K-�)�QH�bCP�eoS«�uP�NQP/,5IsP-N?S
Y�S^WsWoLhIstFw�R]HJY �  \]H�\]esP$KMPE\qHJw�SJghg={�T�à�ª�}~V¡W*PER]Y�[s\]S�\]LhHuIoKCbcLd\]e�0����Q�EghP�KE� Ý H�bCPE�uPER�aJ\]esLOKqYvSJWsWsL_Ist�L_K
IsHJ\qS � L ��P-��\]LhHuI9�=�~I?w|Su��\�aQLd\qL_KqSJI�HJIi\]H�w�[sIo��\ZL_HJI�bcesLO�xe�Y�S^WoKCPE¤QSu��\]gh�A{|T�à�ª�}3W5P-RZYF[Q\]S^\ZL_HJIoK�L_I!�  \ZH
P-Su�xeFP-ghP-YvPEIi\=LhI�\ZeoPcR]SJIstJPu����H�KMP-P�\]esLOK=H � KZPER]�JP�\Ze5S�\�T��-S^I � PcLhIoKZPERZ\ZP�N�L_Ii\ZH�SJI�{|T�à�ª«}XVXW5P-RZYF[Q\]S^\ZL_HJI
bcLh\Ze"0?���Q��g_P-K�LhI�P�¤sSJ��\Zg_��{|Tvàpª«}=bqS«��K�\ZHFtJP�\cNQLOK�\]LhI5��\qT1V¡W*PER]Y�[Q\xS�\]LhHuIoK�bcLh\Ze�0����Q��g_P-K-�=��H�\]esP�KZL��EP�HJw�  LOK${�T�à�ª«}�\]LhYvP�Kq\ZesP$KZL �-P�H^w�\ZesP$KZP�\!H^w)S^g_g�{�T�à�ª«}XVXW5P-RZYF[Q\]S^\ZL_HJIoKCbcLh\Ze 0����Q��g_P-K-�=�qesL_KqWoRZH��uP-K�\ZesP
R]P-��[oRZR]PEIo�EPJ�)�qesP � HJ[sIoNoS^R]�?�ESJKZP-KqHJw�\]esP�RZP���[sR]R]PEIo�EP�HQ�E�E[sRcbcesP-I�T %åÀFHuR 0-%åÀs�

�qesP$S � H��JP�WsR]HiHJw�LOKcS^gOKMHvS�R]P-�E[sRxKML_�JP�S^g_tJHJR]Lh\ZesY w�HuRCtuPEIsP-R]S^\ZL_IstvS^g_g*T1VXW*PER]Y�[Q\xS�\ZL_HJI5K�bcLh\Ze�PE¤QSu��\]gh�
0����Q��g_P-K-���qesP�RZP-g_S^\ZP�N�Äi[sP�K�\]LhHuIoKq�JHu[�KZesHJ[og_N�tJL_�JP$KZHJYvP�\ZesHu[stJei\q\ZH?SJRZP �
{�L²} Ý H�b�NQH�bCP$KMP-ghP���\!SvRxS^IoNQHuY�T1V¡W*PER]Y�[s\]S�\]LhHuI�bcLh\Ze�PE¤QSu��\]gh� 0��E���EghP�KEaQ[oIsLdw�HuRZYvg_��S�\!RxS^I5NQHJY2�
{�L_L²}�GCSJIÁb�P$tuPEIsP-R]S^\ZP$S^g_g�T1VXW*PER]Y�[Q\xS�\ZL_HJI5KqbcLd\]eÁP�¤sSJ��\Zg_�"0����Q�EghP�KcLhI BZYvLhIsL_Y�[oY �xeoSJIstJP�HuR]NQP-R�D�"

SJI�HJRxNQPERqL_I�bceoL_�xe�P-Su�xe�W*PER]Y�[Q\xS�\]LhHuI�LOKcHJIoP�KZbqS^W�S«bCS«��w�R]HJY \]esP$WsR]PE��L_HJ[oK
�
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� � DE>ADE8�� ��8�>�� ��� �@�>�-DE8����	��B@� � �
�qesP�WoSJRZP-Iu\]esP-KZP-KCL_I�\ZesP��E���EghLO��RZP-WsR]P-KZPEIi\]S^\ZL_HJI�HJw�SvW*PER]Y�[Q\xS�\]LhHuI�\][sRZI�HJ[s\c\ZH � P$[oIsIsP-�EP-K]KZSJRZ�uaQKML_Io��P
\ZeoP����Q��g_P-K3�ES^I � P�[sI5S^Y � Lhtu[sHJ[oKZg_��RZP-WsR]P-KZPEIi\ZP�NFbcLh\ZeoHJ[Q\�\]esPEY���
CP�w�HuRZP!NQR]HJWoWsLhIot�\ZesP!W5S^R]PEIi\ZesP�KMP�K)b�P
IsP-P-N�\]H � RZL_Ist�\]esP����Q��g_P�KM\ZR][o��\Z[sR]P�L_Ii\ZHvS �x´�³ ­ ³ ° �x´^� %�­   ®��
�cHJ\]S�\]P�P�SJ�xe��E�Q��g_P�KZH�\]eoS�\C\ZesP�YvLhIoLhYF[sYPEg_PEYvP-Iu\)LOK ,5R]KM\)SJIoN$\]esPEIvKZHJRZ\�\ZeoPq�E�Q��g_P-K�LhI�NQP-�ERZP�SJKZLhIot�HJRxNQP-R�HJws\ZesPcKZY�S^g_ghP�K�\)PEg_PEYvPEIi\���Â�Pq�-S^IFP-SJKZL_gh�
S^I5NU[sI5S^Y � Lhtu[sHJ[oKZg_�AtJH � SJ�xrpS^IoNpw�HJRZ\Ze � P�\�bCPEPEIÛS��ESJIsHJIoL_�-S^g=���Q��g_P?KM\ZR][o��\][sRZP�SJIoNpS�W*PER]Y�[Q\xS�\]LhHuI
H � \]S^L_IsP�N � ��NsRZHuWsWsL_Istc\ZeoP3WoSJRZP-Iu\]esP-KZP-K-���qeoP��xesHuL_�EP�H^woS��ES^IoHJIsLO�ESJgu���Q�EghPCK�\]RZ[o��\Z[sR]P3LOK�IsH^\�[sIsLOÄu[oP�S^I5N
S^gh\ZP-RZI5S�\ZP�bCS«�QK�H^w�NsHJL_Ist�\]esLOKCSJWsW*P-S^RCL_I�\]esP�ghLh\ZP-R]S^\Z[sR]PJ��¬�­�®�¯�° ³1´�� ­   ° �x´ eoSuKCS�w�[sIo��\ZL_HJI�� ��� »i·i¸5¹uºi»o¼
\Ze5S�\�NQR]HJWoKCWoSJRZP-Ii\ZesP�KMP�KqLhI�w�RZHuY Sv���Q�EghP$KM\ZR][o��\][sRZP$SJIoN�tJP�\xKcS�W5P-RZYF[Q\]S^\ZL_HJI9�

�~IÁ\ZeoP$w�HJg_ghH�bcL_Ist?PE¤sS^YvWsg_PJaobCP�KM\]SJRM\!bcLh\ZeUS?W5P-RZYF[Q\]S^\ZL_HJI�{|©oy]¨syEªJyx¥QyZ§oyZ¦i}CS^IoNÁ�EHJYvWs[Q\]P�Ld\xK��E���EghP
KM\ZR][o��\][sRZP�{M{z©syZ¦oyEª«}�y-{¡¨J}�y-{z¥syM§�}M}��Û�qesP����Q�EghP�KFSJRZPC,oR]KM\FR]H^\xS�\]P-NÛ\]H � R]L_IstU\]esP�KMY�S^g_g_P-KM\FPEg_PEYvP-Iu\-,oRxK�\
S^I5NÃb�PptJPE\�\ZeoPpP�Äu[oLh��S^g_PEIi\����Q��g_PpKM\ZR][o��\][sR]P�{M{MªJy]©syZ¦i}�y�{z¨J}�y-{|§oy]¥u}M}�� Â�PU\]esPEI�HJRxNQPER�\ZesPf���Q��g_P-K�L_I
NQP�KZ�EPEIoNQL_IstFHJRxNQPER � �F\]esPEL_R�,oRxK�\qPEg_PEYvPEIi\xK�\]HFtuP�\3\]esP$�ESJIsHJIsLO�ESJg5�E���EghP�KM\ZR][o��\][sRZP�{M{|§oy]¥u}�y�{z¨J}�y-{MªJyZ©oyZ¦i}M}��
� RZHuWsWsL_Ist�\ZesP?W5S^R]PEIi\ZesP�KMP�K�w�RZHuY \ZeoL_K$R]P-KZ[sgh\]K$L_I�\ZesP�W5P-RZYF[Q\]S^\ZL_HJIÃ{�§5y]¥Qyx¨Qy-ªJyZ©oyZ¦i}����!H^\]L_�EPv\ZeoS^\�b�P
KM\]S^RZ\ZP�N?bcLh\Ze�SF©^V¡W*PER]Y�[s\]S�\]LhHuI9a�S^WsWsg_L_P-N�µQ¶i·i¸*¹uºu»o¼�w�HJg_ghH�bCP-N � ��� ��� »u·i¸*¹uºi»s¼�S^IoN�b�P�PEI5NQP-N�[sW�bcLd\]e
S^IoH^\ZeoPER�©^V¡W*PER]Y�[s\]S�\]LhHuI9����H�\ZesP���HuY�W*HuKZLh\ZL_HJI�� ��� »i·i¸*¹uºu»o¼��cµQ¶i·i¸*¹uºu»o¼�LOK�S�Y�S^WsWsL_Ist�w�RZHuY \]esPFKZP�\
H^w�T1V¡W*PER]Y�[s\]S�\]LhHuIoKC\ZH�\]esP�KMPE\!H^w�T1V¡W*PER]Y�[Q\xS�\]LhHuIoKE�
Å�ÆcÇ~ÒiÉ�Ê�Ë µQ¶i·i¸*¹uºu»o¼ ÇMÌiÓ)Î�Ï=Î�È�ÎAÑ=Î�Ð3ÎUÔ�×uÉ
Ø^ÙQÚ Ç�ÒiÉ�ËmÌiÌiÓ=ÎÁÔ=Î�È�×)ÎAÌiÏQ×)ÎAÌiÑ)ÎÁÐo×i×
Å�ÆcÇ~ÕiÉ�Ê�Ë � ��� »i·i¸5¹uºi»o¼ Ç�Ì�ÌiÓ=Î?Ô=Î�È�×)ÎAÌiÏQ×)ÎAÌiÑ)Î�Ðs×�×uÉ
Ø^ÙQÚ Ç�ÕiÉ�ËmÌ^Ð3ÎUÑ)ÎUÏ=ÎÛÈ�ÎAÓ=ÎAÔQ×

ÂpPp��HJ[og_NäNQR]HJW�\ZesPÁW5S^R]PEIi\ZesP�KMP�K�w�RZHuY�\]esPA���Q��g_PAKM\ZR][o��\][sRZPÁHJw�S�W*PER]Y�[Q\xS�\]LhHuIèbcLh\ZeÃL_YvWs[sIsLh\��
� P-�ESJ[oKZPcb�Pcr�IsH�b�\ZeoS^\3bCP��ESJI�R]P-�EHJIoKM\ZR][o��\=\ZesP��E�Q��g_P!K�\]RZ[o��\Z[sR]PJ���~I�WoSJRM\]L_�E[sg_SJR-aJtJL_�JPEI�S�W*PER]Y�[Q\xS�\]LhHuI
`oj %�{�` �«yz`� ^y-�E�-�Ey|` � }!bCP�bqS^Ii\�\]H��EHJIoKM\ZR][o��\�S����Q�EghP�K�\]RZ[o��\Z[sR]P )�KM[o�xeA\ZeoS^\�� ��� »u·i¸*¹uºi»s¼�SJWsWsg_LhP�N�\ZH)$R]P�\][sRZI5K3`����~IptJHuLhIst?w�RZHuY7)�\ZHF`p��LOS�� ��� »i·i¸*¹uºu»o¼QaQbCP>,oRxK�\�RZP-b�HuRZruP-N�)$L_Ii\ZH��ESJIsHJIsLO�ESJg9w�HuRZY S^I5N
esP-Io��P�P-SJ�xe�PEg_PEYvPEIi\�`��!L_IU`�\Ze5S�\FLOKF\ZesP�YvLhIoLhYF[sY�S^YvHJIotÁ\ZesP ,oRxK�\�j�PEg_PEYvPEIi\]K�HJw�`èNQP-IsH^\]P-K�\ZesP
� PEtJL_IsIsL_Ist�H^wqS�IsPEb ���Q��g_PJ��ÂpP�bcL_g_g��ES^g_g�KZ[o�xeUP-ghP-Y�P-Ii\]Kc` � �_� % � ± � ­^±   ° # &Q� ®�° ³ °²® ´ � £ HJR$PE¤QSJYvWsghPua9L_I\ZeoP?W5P-RZYF[Q\]S^\ZL_HJIm{|§oy]¥sy]¨syEªJy]©sy]¦u}�a�\ZesP�PEg_PEYvPEIi\]K�§oa�¨Qa=SJIoNäª?S^R]P?g_P�w²\MV¡\ZHJV¡R]L_tJei\�YvLhIsL_Y�SUSJIoNfP-Su�xe�HJw
\ZeoP-KZP�L_K�\ZeoP � PEtJL_IsIsL_Ist?HJw�S�IsPEb��E�Q��g_PJ��¬�­�®�¯�° ³1´�� ­   ° �x´ eoSJK�Svw�[sIo��\ZL_HJI��s» �s» ��ºu·i¸*¹uºu»�\]eoS�\�\]S^ruP-K!S
W*PER]Y�[Q\xS�\ZL_HJI�`ÁS^IoN�R]PE�uP-S^gOK�\ZesP��E�Q��g_P-KqL_I�Lh\�S^I5N�R]P�\][sRZI5KC\ZesP��E���EghP$KM\ZR][o��\][sR]P )^�
Å�ÆcÇ~ÖiÉ�Ê�Ë �Q» �s» �QºJ·i¸*¹uºi»s¼ ÇMÌJÐ3Î�Ñ=ÎAÏ=Î�È�ÎAÓ=ÎÁÔQ×uÉ
Ø^ÙQÚ Ç�ÖiÉ�ËmÌiÌJÐ3ÎÁÑQ×)ÎUÌiÏQ×)ÎAÌ*È1ÎAÓ)ÎUÔQ×i×
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