
� �������	��

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

�"

� �&%'�(� � )+*-,/.10

2(3546487:9<;>=�?A@CBD9FEHGJILKM2�G:NPOD9QKAN�7:NRILKHKAG:9
BD9�S�@UT:T:@UT:S"N�VWKAG:9	;>9<=<N�T:7YX"9<9�KA@6T:S"N�VZN�[\?�=<N�[\?A;>9L]

n

1

2

3

n−1

n

n  +  1

n

^�@6?>;_K�`a469�K�35;	S�9�K+IYVbNP?>X/[:4UIcVbNP?FK>G:9R;>[:XdN�V-K>G:9"e:?A;_K+fgOhN�;>@6K>@6ij9
@UTjKA9<S�9k?A;<]�2(3l7m4U@Cnj9/K>No=<N�X�OJ[\KA9opHqsr1qst
q#u�u�uLqvf�]/wx;_NP?>KFN�V
OJ@U=kKA[\?A9yN�V\KAGJILKZ;>[:Xz@6;a;>G:N{E�T|K>N�KAG:9-?A@6S�G}K<]W~yN�[F=�IPT+;>9<9P`�2WG:NPOh9P`
EHG}�F;>[:=�G�;>[:X";�IL?A9y;>N�X"9�KA@UX"9<;Z=�IP464U9<7����k���L���L���6�L�������"�k�k����]W~yN�[
X�I��gIP46;>N�GJI�ij9�;>9<9<T�KAG:@6;�IP;�I�;_Oh9<=<@�IP4H=�IP;>9�N�V
IPT�IL?A@CKAG:XR9�K>@U=
O:?AN�SP?A9�;>;>@UN�T8]
w1V�KA9�?!�jN�["46N�NPn+=�4UN�;>9<4C��ILK!K>G:@U;$OJ@U=�KA[\?>9P`}KAILnj9�IPT:NPKAG:9k?-=<NPO}�/N�Vh@CK�`
KA[\?ATo@6KM[\OJ;>@67:9F7:N{E�T8`�IPT:7Y;>46@U7:9
@6KH;>N�KAGJILKH@6K"�_X�ILKA9<;_��EH@6K>GoKAG:9
NP?A@6S�@UTJIP4�7:@�IPSP?AIPXY]���G:9oK�E�N�K>?A@�IPT:S�469<;¡ ¢[:;_K"e:K�KAN�S�9�K>G:9�?�]£�MG:9
E�I��¤KAG:9o;_9<=<N�T:7�7:@�IPSP?AIPX¥@U;�IL?>?�IPT:S�9<78`-K>G:9�?A9YIL?>9oT£?AN¦EH;�IPT:7
T�q+p�=<N�4U[:XRT:;�@UT�I§?A9<=�K�IPT:S�[:4UIL?�IL?>?�I��j]���G:9cKANPK�IP4�T}[:X+BD9�?�N�V
�_7:NPKA;>��¨©KAG:9FBJ@6S�7:NPKA;<ª¬«�@U;MKAG:9�?A9�VbNP?A9+f!¨�f�q­p¦«(]H��G:@U;H?A9�O:?A9<;_9<T}K>;
��®$�°¯��
KAG:9	?A9�;>[:46KME�9	E�IPT}KH;>NRN�[\?H;>[:X±@U;MGJIP4UVaN�V²KAGJILK�]

p-q�rHq³tHq­u�u�u�q³fc´ f!¨�fRqvp¦«
r

��G:9<;>9	OJ@6=�KA[\?A9FIL?A9F=�[\KA9FIPT:7oK>?A@U=An��µIPT:7Y@UT:;_OJ@C?A9<78]
¶sGJILK-@6V·2aE�9k?A9�T:NPK ;>NF=�4U9�ij9�?<`}BJ[\K!2�GJIP7RGJIL?A7�¸�E�NP?>n�@UT:SF=�N�X"OJ[\K�ILKA@6N�TJIP4\G:9<46O·¹Y��GJILK�3l;!KAG:9H;_KANP?>�
VbNP?-K>G:9�T:9kº�KyVb9�EvXR@6T�[\KA9�;<]�»-469�IP;>9�VbNP?>S�9�K-KAG:9H@UT:VbNP?AXRILKA@UN�T�2h ¢[:;_KyKAN�467��jN�[�ILBhN�[\K K>G:@U; O:?>NPBJ4U9<XYª

¼19�?A9L35;HI�Vb[:T:=�KA@6N�TYE�G:@6=�GY@U;�KAG:9F;_[:X±N�VWKAG:9	@6T}K>9<S�9�?A;HV�?AN�X'pQKAN"f�½
¾�¿ÁÀ¡Â:ÃÅÄ¡Æ}Ç:Ç²È É<Ê É<ÀFË�ÌUÌ5Â�Í<Î

IPT:7cKAG:9QN�[\K>OJ[\K�;>G:N�[:4U7cBh9 ¾�¿CÀ�ÂJÏ�Æ}Ç:Ç²È É<Ê É<ÀFË�ÌUÌlÂ�Í
2(35464·=�G:9<=AnRKAG:91Vb[:T:=kKA@UN�T�7:9�eJT:@CKA@UN�T�B}�"K���OJ@6T:S:`�;AI��j` ¾�È�Ð�Í�Î EHG:@U=�G�;>G:N�[:467RBD9¡KAG:9�iLIP4U[:91N�V�p¦qQr�q
t\`;>N/2�G:NPOD9	Ñ�@U;�KAG:9FIPT:;_E�9�?HÒ:ÓLÔJÕ}ÖR?A9�KA[\?AT:9�78]
¶�9	=�IPTcS�9�K�I/BJ[:T:=�G�N�VZiLIP4U[:9�;�N�V ¾ [:;>@6T:S�KAG:9	=<N�XRX�IPT:7

×kØ<Ù ÈÚ¾·È Ù Í�Ê Ù ÀFË�ÌUÌUËPÛ�Í<Î
BD9�=�IP[:;>9¡EHGJILK ×kØ<Ù IP;_n\;!Ò:ÓLÔ:Õ�Ö+KAN|7:N+@U;-=<N�X"OJ[\KA9HÜD¨�ÝP«!VbNP?�9<IP=(G�@6T}K>9<S�9�?�IP; Ý	?A[:T:;�V�?AN�X±p¡KANRp{Þ\]
��G:9	?A9<;_[:46K1;>G:N�[:467cBD9"p�`·t\`·Ñ\`ßp{Þ\`ßp¦à�`Dr�p�`árPâ\`Jt�Ñ\`·ã}à�`·à�à"IPT:7cK>G:9<;>9+IL?A9QKAG:9	e:?>;_K|p{Þ�K_?A@�IPT:S�[:4UIL?
T}[:X�Bh9�?A;1EHG:@U=�G§2�E�IPTjK
KAN£�_[:T:7:9�?A;¢K�IPT:7:�:]	ä§I���Bh9+@UV�2HK_?A@U9<7�KANROJ46NPK1KAG:9<X&K>G:9|OJ@U=�KA[\?>9�EyN�[:4U7
G:9<4CO�XR9P]FåWNPKA;QN�V B:?AIP@UT�OhN¦Ey9�?F@6;
7:9�ijNPKA9<7mK>Nµi�@U;>@6N�T8`8;>NoOJ@6=�KA[\?A9<;	=�IPT�Bh9�G:9�46OJVb[:4�]�å²9�K�3l;
OJ46NPK
;>N�XR9�ODN�@6T}K>;<]$^·NP? 9kºJIPX�OJ4U9P`j;>@6T:=<9¡Üh¨�Ñj«$´ær�p�`}KAG:9MODN�@6T}K¡¨�Ñ\ç(r�p¦«ZE�N�[:4U7�BD9�N�T�KAG:9�SP?�ILOJG�2�E�IPT}K<]
2�T:9<9�7�I�=<N�464U9<=�K>@UN�TµN�V�è��Aé}�k���Aé
êJ�L�©����`JIPT:7oKAG:9�;>9|=�IPTµBD9F=k?A9�ILKA9<7c[:;>@UT:S/KAG:9F=<N�X"X�IPT:7

×kØ<Ù È�ë Ù Êb¾�È Ù Í�ìÅÊ Ù À|Ë�Ì6ÌUËPÛ�Í�Î
��G:9	?A9<;_[:46KH;>G:N�[:4U7cBh9�íÁp�`Up<î°`²ílr�`átLî�`ßílt\`5ÑLî°`²íïã:`6p{ÞLî°`ßílà�`Up¦à�î�`ßílÑ\`ár�p<î°`²í5ð�`árPâLî°`ßíïâ\`át�ÑLî�`ßílñ\`lã}à�î°`²íCp{Þ\`áà�à�î
Ò\ÓPÔ:Õ�Ö�[:;>9<;�íJIPT:7�îWVbNP?o�_NP?A7:9�?>9<7�O�IP@6?A�"OJ[:T:=kKA[JILKA@UN�T�;>@6T:=<9|KAG:9|[:;_[JIP4ZO�IL?A9<TjKAG:9<;>9�;	IL?>9|T:9<9<7:9<7
@UTò@6KA;�N¦EHT³=�N�XRX�IPT:7:;<]¤2|K>?A@69<7³KANcó8ôöõ�÷1KAG:9<;>9µODN�@6T}KA;�]ò2|e:?A;¢K"K���Oh9<7�ó8ôöõ�÷ È�ø�Í�Î EHG:@U=�Gg7:@U7:T83ïK
E�NP?>nh]æ2RS�NPKRù�ú�ú:ûLú!üþý(ÿ��þÔ:Õ\û���� ÿ����:Ó}Õ:ÿ�	zÓjú�

���·Ö������òIPT:7�KAG:9<T�2�K_?A@U9<7òó8ôöõ�÷ È�ë¬ø�ìöÍ�Î EHG:@U=�GSjI�ij9�XR9�KAG:9§=<[\?>ij9g¨�IPT­@6T}K>9�?>ODN�4UILKA@UN�TvN�V	K>G:9§OhN�@UTjKA;�«�;>G:N¦EHT N�TvKAG:9�469<V�K�] ��G:9�=<N�X"X�IPT:7
ó8ôöõ�÷ È�ë¬ø�ìÅÊ × ÷���ô Ø À ó$õ�� Â ÷ Í�Î ;>G:N¦EH;�N�T:4C��KAG:9QOhN�@UTjKA;¡IPT:7µKAGJILKMOJ@U=�KA[\?>9F@U;M;>G:N{E�TYK>N/KAG:9Q?A@US�GjK�]

�������������! #"$�&%('



�
9�OD9�T:7:@UT:SFN�T/X+�FK���OJ@6T:S	;_[:=<=<9<;>;�¨¢ªá«	2a=<N�[:467/K>?_�+;>N�XR9�NPKAG:9k? 9(º\OD9k?A@UXR9�T}KA;�@6T�NP?>7:9�?$KANo�_S�[:9<;>;>�
ILK�KAG:9�?�ILKA9�N�VFSP?AN{EMKAGsN�VQKAG:9�Vb[:T:=�KA@6N�T Ü·]z^·NP?µ9kº:IPX"OJ4U9P`HN�T:9§K_?�IP7:@6KA@6N�TJIP4�E�I���BJ@UN�46N�SP��NP?
=�G:9<XR@6;_K>?>��OD9<NPOJ469�;>N�XR9�KA@6XR9<;FIPTJIP46����9<7�7JILK�IYE�IP;FKANYKAILnj9R4UN�S�;+IPT:7�OJ46NPK|KAG:9R?A9<;_[:46K�]c2ÅT£IPTj�
=�IP;>9L`�2�S�[:9�;>;HKAGJILKHÜ�;>G:N�[:467cBD9FI���[JIP7\?AILKA@U=
Vb[:T:=�KA@6N�T8½��1Ý�� q
	+Ý�q
�/]
¶�9	T:9<9<7cKAN/eJT:7YS�N�N�7oiLIP4U[:9<;MVbNP?��zIPT:7
	 IPT:7
��]$2yE�IPTjK�Ò\ÓPÔ:Õ�ÖRKAN/7:N"KAG:9
E�NP?>nh]���N�7:9�eJT:9

�M¿CÀ�Â:Ã¢ÄMø � Â�������� � Â�����Î
EHG:@U=�G+@U;ZI�Vb[:T:=�KA@6N�T+@UTjijN�46i\@6T:S¡t��_[:T\n�T:N¦EHT:;>�1@6T|@6KA;W=<N�9��R=<@69<T}K>;<]aÒ:ÓLÔ:Õ�Ö
;>G:N�[:4U7+GJI�ij9 ?A9�;_ODN�T:7:9<7
EH@6KAG �H¿ÁÀ¡ÂJÏ³ø
Â � ����Â����
2yG:NPOh9<7oK>GJILKMK>G:9Ft�@UT:@CKA@�IP4hiLIP4U[:9�;HN�V²Ü"E�N�[:467cS�@6ij9
XR9
9<T:N�[:S�Go@UT:VbNP?AXRILKA@UN�T�KAN�eJT:7��+`�	�`:IPT:7
��]���N�2�IP;_nj9<7�Ò:ÓLÔJÕ}ÖµKAN�;>N�4Cij9+;>N�XR9+9 ��[JILKA@UN�T:;�½ × õ�ô ¾ Ø È"!#�
ÈÚËkÍ�ÀF¾·ÈÚËkÍ<Ê$�
È%�¦Í�ÀF¾·È%�¦Í�Ê&�QÈ©Ð�Í�À|¾�È�Ð�Í('<Í�Î
EHG:@U=�G�XR9�IPT:;�2HIP;_nj9<7�Ò\ÓPÔ:Õ}Ö�KAN�;>N�4Cij9FKAG:9+9 ��[JILKA@UN�T:;)��q*	æq*��´ p�IPT:7�ã+�gqvr�	 q,� ´ t
IPT:7�ñ��þqþt+	 q-�d´ Ñ�IPT:7g2�G:NPOD9o2�S�NPK"KAG:9o;>N�4U[\KA@6N�T:;.�'´ /� `�	 ´ /� `�IPT:7,�¥´ Þ\]g2
;>[\BJ;_K>@6KA[\KA9�7cKAG:9<;>9	@UTjKAN�K>G:9	VbNP?AX�[:4UI�VbNP?10zIPT:7o=(G:9�=�nj9�7YKAG:9	?A9�;>[:46KA;�EH@6KAGcI�Vb9�Eþ=�IP;_9<;<] 2yT:9�ij9�?
K>?A[:;¢K-X+�\;_9<4UVÚ`}IPT:7"2�=�9�?>K�IP@6T:46��7:N�T83lK!K>?A[:;¢KyI
X�IP=�G:@UT:9P`�IP46K>G:N�[:S�G�KAG:9MX�IP=�G:@UT:9M@U;$O:?ANPB�ILBJ46�/XRNP?>9
?A9<46@�ILBJ469+=<N�X"OJ[\K�ILKA@6N�TJIP4U4C�j]1¼1N¦E�=<IPT§E�9+ij9�?>@UV���KAG:9�VbNP?AX�[:4�I�VbNP?	IP4U4DOhN�;>;>@CBJ4U9Ff�3l; ¹gåW9kK�35;1KAG:@6T\n
I/BJ@CK�]!¼19�?A9	IL?A9	KAG:9
e:?A;_K�Vb9�E#;>[:XR;�E�9P3ï?A9	=�N�T:;>@U7:9�?>@UT:S:½

p�`ßp¦q	r�`ßp¦qQr�qQt\`ßp¦qQr�qQtjq1ã:`²p¦q	r�q
tjq
ã}qQà�`ßp¦q	r�q
tjq1ã}q	à�q
Ñ\`h9�K>=P]
2�=<N�[:467Y7:9<;>=k?A@6Bh9	KAG:9QiPIP46[:9<;�N�V²KAG:9<;>9	;>[:XR;M@UTcKAG:9QVbN�4U46N¦EH@UT:S/E�I��D½
p32$4yiLIP4U[:9{´+p�`·r65(7�iLIP4U[:9�´�p32$4yiLIP4U[:9{qQr�`ht�897+iPIP46[:9{´Qr65(7�iLIP4U[:9�qQt�:�ã�49;/iLIP4U[:9{´
t�897/iLIP4U[:9{q1ã:`J9�KA=P]
EHG:9�?A9c2�=�IPTòBD9c?�ILK>G:9�?RXRNP?>9o9kº�OJ4U@6=<@6K"ILBDN�[\K�E�GJILK��_9�KA=P]l� X"9�IPT:;�EH@6KAG³;>N�XR9oIP4US�9�B:?�I\½oKAG:9
¨�fµqþp¦« 2%4 iPIP46[:9�;_G:N�[:4U7mBh9/KAG:9�;>[:X�N�V KAG:9/f 49; iLIP4U[:9�IPT:7�fµq#p�]�<1[\?|=�IPT:7:@67JILKA9"VbNP?>X/[:4UIµ@6;
0�¨�f²«M´ /� f � q /� f�]
2�K	@6;¡iPIP46@U7§VbNP?Qf�´ p/IPT:7mf�´ r�IPT:7mf�´�t\]Q¶�9�=<9k?>K�IP@UT:4C��=�IPT�=(G:9�=�n§@CK
VbNP?	NPKAG:9�?	f�35;<]>=�[\KF@6V E�9�ij9�?A@6V���KAGJILK
KAG:9";>[:X N�V?0�¨�f²«
IPT:7mfµq#p�@U;
KAG:9/;AIPXR9/IP;�0+¨�fµq#p¦«k`
KAGJILK�EH@U4U4h;>G:N¦EæK>G:9Q=�NP?>?A9<=�K>T:9<;>;�N�VßKAG:9
9 ��[JILKA@UN�T@0�¨�f²«$´­Üh¨�f²«y@U;|�L�¬®y�6A¦�Q@6T:G:9�?A@CKA9<7cV�?>N�X�pQIPT:7
r�IPT:7Yt\]!2�7:N�T:N"=<N�X�OJ[\K�ILKA@UN�T:;�½!Ò\ÓPÔ:Õ}Ö�7:N�9<;HK>G:9<XY]?��NR4UN�NPnµILK

�
ÈbÂ��	ËkÍ�ÃB�
ÈbÂ�Í�Î
IPT:7+9kº:IPXR@UT:9!KAG:9-?A9<;_[:46K�]Z¶�9�X�I{�QT:9<9�7�K>N�OJ[:;>G+Ò:ÓLÔ:Õ�ÖQI�BJ@6KZEH@6K>G ØDC ó ÆPÂ·Ç²ÈDE�Í>Í NP? × �GF+ó8ô��IH � ÈDEMÍ>ÍIPV�KA9�?1IP;_n\@6T:S�ILBDN�[\KJ0+¨�fRq p¦«LKM0�¨�f²«k]y2ÅVaKAG:9	?A9<;>[:4CK1@U;¡9kij9<T}K>[JIP4U46�of�q pFK>G:9<T�E�9�¨©Ò\ÓPÔ:Õ}ÖµIPT:7
I�Oh9�?A;>N�T8ªá«µGJI�ij9FO:?AN{ij9<7¤p�q�r�q�t�q­u�u�u¦q³f§´ /� fN� q /� f§´PO�QROTS /VU� VbNP?1IP4U4ßODN�;>@CKA@6ij9	@UTjKA9<S�9�?A;�½
IPTc@6T\eJT:@6KA9	T�[:X+Bh9�?¡N�VW;_K�ILKA9<X"9<T}K>;Mij9�?>@6eJ9<7cB}�cI/eJT:@6K>9	X�IP=�G:@6T:9P]


