
���������	��
 ��������������������
��� � �"!$#&%('*)+'$,�%-'/.0��1+#324%(165 
7�".98+#326'$.:,
;=<?>A@/B�>C=D*EGF�HJI:KMLON:EPKMQRQ�FTSVUMLONMWXSZY\[]L^Y\_MHGY`EaDcbOHGQ�KMdXL9EPFTegf^EPUhFQibjY`EkKhHPljFZN:EamMHPbOn3doFZQp[]L^Y\EPb�e&FZq"WXY`FLrHPFTdXL9EPWsq"WXYtEGWXSljFZNMF�HVLOdoWXYPL9EGWob^NibODvu&SVU&H(wbjehWoN&ljFZHTxyYkFTI:K3L9EPWob^N{zk|]UMF~}�doFZWoN&����bOHVe&b^N�FTI:K3L9EPWob^Ni[]L^YkEPUMF_MHGY`E�L9E`EPFTQ�mMEZz~�aWsHGY`E=doF�E�KMY~HGF�q"WoFZ[pYtmgFTS�WXLOd{HGFZdXL9EGWsq"WsE���WoN�bOHVehF�H�EGb FTYtEVL9nMdoWXYPU�b^K&H=NMbOEGL9EPWob^N{z���F[HGWsEPF�EPUMFrm�bjY`WsEGWob^N��9��q^F-S�EPbOH

�����$���O�P�{�-�P���?�P���(�����/�A�A�`�6�A� �t O¡X (�
LON3e¢[�F	e&FZ_MNMF�EPUhF	£¤WoN&¥jb-[=Yt¥"W{QiFZE`HGWXS

¦:§O¨��
©ª
«
  ¬ ¬ ¬¬ �  ¬ ¬¬ ¬ �  ¬¬ ¬ ¬ � 

®�¯
° �t O¡²±j�

|]UMF�YPSTLOdXL9HmhHGb&e&K3S�EbOD6E³[�b��9��q^F-S�EPbOHVYWXY~ehF�_3NhF-e¢n´�
�v¡¶µ��·¦:§O¨?� § µ ¨ � �t O¡y¸:�

LON3e¢EPUMF�¹+bOHPFTN:EPº�l^HGb^Khm�SZb^NMYPWXYtEGYbOD\doWoNMFTL9HEPHGLON3YtD$bOHGQ�L9EGWob^NMY]mhHGFTYPF�HPq"WoNhl �v¡¶µ4»
��¼½��¾ �3¾²¿¢��ÀÁ¿3¨9� ¨
µ�¼½µ"¾ µ"¾¶Â ��À�ÂM¨(µ ¨

� ¾ ¡¶µ ¾ �Ã�v¡¶µ�ÄÅ¦ ¿^Â � ¾y¿ µ ¾¶Â �·¦ ¿^Â À ¿ §"À Â ¨?� § µ ¨ �=¦j§^¨?� § µ ¨ D$bOH�LOdod � § �`µ ¨
Ä½¦ ¿^Â À ¿ §"À Â ¨��=¦j§^¨´¡

�t O¡ � �

��F�e&FZ_MNMF Æ �	Ç(ÀÈ»^¦ ¿jÂ ÀJ¿3§"À�ÂM¨��·¦j§O¨´ÉÆ�Ê �	Ç(ÀÈË Æ »jÀ � �rÌ  9ÉÆ�Í �	Ç(ÀÈË Æ »jÀ � �rÎ � 9ÉÆ�Ï �	Ç(ÀÈË Æ » e&FZE ÀÐ�ÒÑÓ 9ÉÆ~Ô �	Ç(ÀÈË Æ » e&FZE ÀÐ�p� 9Éj¡
�t O¡²Õj�

 



|]UMFr¹+bOHGFZN:EPº�l^HGb^K&m�Y`mMdoWsEVYK&m�WoN:EPb�ehWXYPS�b^NMNMFTS�EGFTe�S�b^Qim�b^NMFZN:EGY Æ Ê Ï f Æ Ê Ô f Æ Í Ï f Æ Í Ô z Æ Ê Ï WXYSTLOdodoFTeEPUMF��tmhHGbOm�FZH\bOHPEPUMb"SVUhHPb^NMb^K3Y+¹+bOHGFTN:EPºÁl^HGb^Khm��&z6C�N:�	FZdoFTQiFTN:EabOD Æ Ê Ï Q�LT��n�F�HGFTL^SVUhF-e�D*HGb^Q À �p n´� S�b^N:EGWoN´Khb^K3Y`ds� q9L9HP�"WoN&l�EPUMF�FTdoFZQ�FZN:EGY�bOD À Ë Æ z�u´m�FTSZWXLOdaHGFTdXL9EPWsq"WsE�� HPF-I:KhWsHGF-YrEPU3L9E�EPUMFZbOHGWoFTYY`UMb^KMdXe¢n�F�WoN:q9L9HGWXLON:E�KMNMehF�HE`HVLON3YtD$bOHPQ�L9EPWob^N3Y
� § ¼��3¾ § � À § ¨?� ¨ � ÀÈË Æ Ê Ï ¡ �t O¡��:�

��F�YPUMLOdod~SZLOdod Æ Ê Ï EGUhF�¹+bOHGFZN:EPº�l^HGb^K&m LON3e Æ EPUMF�DcKMdod¹+bOHPFTN:EPº�l^HGb^K&mvz u"WoNMSZF�[�F�SZLON n3KhWodXeKhm LON:� À Ë Æ Ê Ï n´� L YPFTI:KMFZN3S�F�bOD=WoNh_3NhWsEPF-Y`WoQ�LOd]E`HVLONMY`DcbOHGQ�L9EPWob^NMYZfÁWsE�WXY�YPK�� S�WoFTN:E�EPb SVUhF-SG¥WoN:q9L9HGWXLON3S�F�KhN3e&FZHEPUMFTYPF » À § ¨��	� § ¨~Ñ�
 § ¨´� �t O¡�^�
[~UMF�HGF 
 § ¨ WXY�Y`Q�LOdod/zJ|UhFTN

¦ ¿jÂ ÀÁ¿M§&ÀkÂM¨��·¦:§O¨�Ä½¦j§O¨�Ñ�
G§O¨~Ñ�
V¨�§��·¦j§^¨´¡ �t O¡��:�
u"b�EPUMF�S�b^N3ehWsEPWob^N�D$bOH À �� ÁÑ�
Ë Æ WXY


G§O¨��p�
G¨Z§�� �t O¡��:�
W/z FOz 
 WXY�LON:EPWXYt�"Q�QiFZE`HGWXS9z����������� @���� �"!$#&%'!(�*),+.-M<(//@0!$�1 N�Nhb^N&��HPFTdXL9EPWsq"WXYtEGWXS�I:KMLON:EPKMQ QiF-SVUMLONMWXSZYZf�2 ¼ ,3&45�6 f�7 ¼83&45:99<; zJ|UhFrHPFTdXL9EPWob^N2 �±>= � 7 �@? Ä  45 �±>= 6 �BA �C3&45ED AD � � �t O¡X T¬:�
EPUMF�u&SVU&H(wbjehWoN&ljFZHrFTI:K3L9EPWob^N{z 1 N YtmgFTS�WXLOd\HGFZdXL9EPWsq"WsE³�^fvEPUMFi�9��q^FTS�EPbOHGF § WXY�ljWsq^FZN n´�HF § � ��I Ja� 2 � zK K&E D § ��� �J 99L; �Z 6 � zÁu´br[�F=SZLON�WXe&FTN:EPWsD*��F § ¼83&45 D § [�UhWXSVU�WXYJ¹+bOHGFZN:EPº�S�b-qOL9HGWXLON:EZz 1 N�Ytm�F-S�WXLOdHGFZdXL9EPWsq"WsE³� 7 � =�� �M  ON.PJ P � 2 � = )M  ]ON.PJ P �YPb F ��� 7 �� �  2 ����=����Z� �t O¡X ^ (�
�3b^dodob-[�WoN&l EPUMF	FBQhLOQimMdoF	bODkNhb^N&� HGFTdXL9EPWsq"WXYtEPWXS�I:KMLON:EGKhQ Q�FTSVU3LONhWXSTY�f3WsE�WXYEGFZQimhEPWoNhl EPb KMYPF,F § ¼3&45 D § EGb�E`HVLON3Y`dXL9EPFrEGUhWXYHGFZdXL9EPWob^N�WoN:EGbiEPUMFr[�L-q^F�FTI:K3L9EPWob^NR45 � D �TS ��= � � �.S

bOH U D � Ñ = � � �45 �WV S ��¬&¡ �t O¡X -±j�
±



|]UMWXY]WXY�EPUhF�� !$�"'$2������	��
��42È��{1+#h%-'��42 za��F�Y`U3LOdod�Nhb([ ljbib^N¢EPb�e&WXYGS�K3YPY�EGUhF�mMHPbOn3doFZQ�Y�[~UMWXSGUL9HGWXY`F�WoN�EPH`�"WoNhl�EPb�WoN:EPFZH`mMHGF�E~EPUhWXY�L^YL�HGFZdXL9EPWsq"WXY`EPWXS�u&SVU&H(wbjehWoN&ljFZHFTI:K3L9EPWob^N{z
� ! � -�//@0!(�h>

C n�L^Y`WXS0YPF�E�bOD�YPb^doK&EPWob^N3Y�WXY¢D$bOHPQ�FTeÃn´� EPUMF	�tmMdXLONMF¤[]LTqjFT� YPb^doK&EGWob^NMY S � ��� Ô ������� f��S�b^N3YtEVLON:EZza� F�U3LTqjF D § S � DD ��§ S �· 3 � § ��� Ô ������� �7,3 � § S
D � S �· � � S ¡ �t O¡X T¸:�

�3bOH=LiYPb^doK&EGWob^N�[�F�NhFTFTe�� � � � P J P!" P zk� F�U3LTqjFF § S � 3 45 D § S �O45 � § S ¡ �t O¡X  � �
S e&F-YPS�HGWsn�F-YLON�F��³YtEVL9EPF�bODkQib^Q�FZN:EGKhQ [~WsEGU�F���q9LOdoKMF 45 � § LON3e�EGUhF	S�b^N3e&WsEGWob^N#� � � � P J P!" P WXYEPUMFYPLOQ�F�L^Y]EGUhF�SZb^NMehWsEPWob^N�F � � = � � � fhEGUhF*�`Q�L^YPYt��YPUhFTdod{S�b^N3e&WsEPWob^N��&zÁu"WoNMSZF�[�F�UML-q^F

F � � 7 �� �  2 � �C= � � � Ä 7 � �%$'& = � � � Ñ 2 � � �t O¡X -Õj�
[�F�Y`FTF�EPU3L9E�YPb^QiF�bOD6EPUMF�YPb^doK&EPWob^N3Y�EGb�EPUMWXY~FTI:K3L9EPWob^N�S�bOHPHGFTY`m�b^N3e EPb�NhFZl:L9EPWsq^F�FTNhFZHPl^��YtEGL9EPF-Y�z�MHGb^QÅNMb-[ b^N [�F¢YPF�E 45 � � �   LON3e HGFTY`EPbOHGF�EPUMFZQÅ[~UMF�HGF NMFTSZFTYPYGL9HP� � n´� ehWoQ�FZN3Y`Wob^N3LOdL9HPljKhQ�FZN:EVY � z��Fr[~HPWsEGFrEPUhF�ljFZNMF�HVLOd{Y`b^doKhEPWob^N�EPbiEGUhF�}��t��FTI:K3L9EPWob^N�WoN�EPUMFrD$bOHPQ

S �$�g�k�)(+*-, F/. � F �0� Ô �213��� ¡
|]UMFZN � D � Ñ = � � S � ¬	Ä ( * , F �� F � Ñ = � � . � F �0� Ô �413�5� ��¬

Ä � F �� =��-� . � F ����¬
Ä . � F ���  � ±�6\� �87 � F � �h� F �  = � �

u´b S �$�g�k�  � ±�6\� � (+*-, F � Ô �419��� �h� F �� =��T� 7 � F �
�  � ±�6\� � ( * � 2  ± F ��:;7 Ï � 2 �0� Ô �213��� Ñ 7 Ô � 2 �0� �413�5�9<�t O¡X T�:�[~UMF�HGFGF � � & 2 � Ñ = � f3LON3e

7 Ï � 2 �J� 7 ��Ñ'& 2 � Ñ = � � 2 �V�
7 Ô � 2 �J� 7 ��=& 2 � Ñ = � �Z 2 �V¡ �t O¡X L�^�

¸



��F�UML-q^F�KMYPFTe�UhFZHGF�Y`b^Q�F�HGKMdoFTY]D$bOH � ��D$KhN3S�EPWob^N3Y »
( 7 �/��� �&�/����&�0*j��� 7 ���&�
( 7 �$�g� �&�����$�g�`� *j��� ( 7 ��� Ô � �cµM�`� �&�$µM� *jµ� ¾ �$�g�

� 7 ���&�� ¾ ���&� �
�t O¡X T�:�

[~UMF�HGF � WXY~LÓHGb"bOE~bOD � f3W/z FOz �����&��� ¬ z

1 D6EPUMF�HGF�WXYQibOHGFrEPU3LON�b^NhFrHGb"bOE � � fh[�FrljF�E
( 7 �$�g� �&�����$���P� *j����� � 7

��� � �� � ¾ ��� � � � ¡ �t O¡X T�:�
|]UMF 7 Ï EPFZHGQ SZbOHPHPF-Ytm�b^N3eMY	EPb Ñ qjF�FTNhFZH`l^� YtEVL9EPFTYZfJ[~UMWodoF�EGUhF 7 Ô EPF�HGQ SZbOHPHPF-Ytm�b^N3eMY	EPb  qjFFZNMF�HPl^��Y`EGL9EPFTY � n�FTSTLOKMYPF 3 99<; � �213��� �7 F � � �413�5� � z1 D4[�F�e&b^N{x¶E�[]LON:E  qjF~FZNMF�HPl^��Y`b^doKhEPWob^N3Yk[�F�S�b^KMdXe�E`HP�	�`KMY`EkEGb�EPUhHPb([·LT[]LT��EPUhF  q^F~FTNhFZHPl^�b^NMFTY�z�
�b-[�F�qjF�HTf�WoN�EPUhF¢mhHGFTYPFZN3S�F�bOD~WoN:EPF�HVL^S�EPWob^NMY�WsE�WXY	WoQim�bjYPYPWsnMdoF�EGb�mhHGFZq^FZN:E�EPHGLON3Y`WsEGWob^NMY	EPb
 q^F�FZNMF�HPl^��Y`EGL9EPFTYZz
� #&!�G<��@ � @ //@ � >

� b^N"��HGFZdXL9EPWsq"WXY`EPWXSZLOdods��EPUhF	mMHGbOn3L9n3WodoWsE³��e&FTNMYPWsE���WXY�ljWsq^FTN�n´� � A �/��� � � �����$�g� f4[~UMWXSVU¤UML^Y�EPUMFWoQim�bOHPEGLON:EmMHGbOm�F�HPE³� EPU3L9E�WsE~WXY�S�b^N3Y`FZHPq^FTegz 1 z FOzJWsD A WXYNhbOHGQ�LOdoWXY`F-e�Y`K3SVU�EPU3L9E�� �4�$�k�`�P� * � ���� L9E �J� ¬ fMWsEZxyYE`HGKhFrD$bOH�LOdod � za��F�Y`FTF�EPUMWXY~L^Y]Dcb^dodob([�Y » ��F�FTY`EGL9nMdoWXYPU�L�S�b^N3Y`FZHPq^FTe�S�KhHPHGFZN:E
D �D � Ñ ehWsq�� ��¬&�[�UhFZHGF � �· 3&45±>=�� A�� 6 A  A 6 A���� �t O¡²±O¬:�

�



|]UMFZN �t  z ±O¬:� D$b^dodob-[=YDcHPb^Q EPUMF�u&SVU&H(wbjehWoN&ljFZH~FTI:K3L9EPWob^N�mhHGb-q"WXehFTe�EPUMF�m�bOEGFZN:EPWXLOd�� WXYHGFTLOd/z 1 N:EPF��l^HVL9EPWoNhl �t  z ±O¬:� fh[�F�UML-q^F� ( �4�$�k�`�P� * � ��� ; P;�� � ( ; P;�� D �D � * � ��*^���Ã ( ; P;�� e&Wsq�� * , �
�Ã ( ; P;���� ( 9
	 � ¡ *��� *^�J¼ ¬ L^Y � ¼ �Ã� �t O¡²±& (�

mMHPb(q"WXe&F-e � ¼ ¬ Y`K���SZWoFZN:EPds�¢D$L^Y`E�L^Y � � � ¼ � z� F�_3NhWoNhl�� § � � � � � � � [~UMF�HGF�� � � � � f6[�F STLON [HGWsEPF �t  z ±O¬:� L^Y 9����9 � � � ¬¤� D § � § z�|]UMWXYFTI:K3L9EPWob^N WXY�HGFZdXL9EPWsq"WXY`EPWXSZLOdods� WoN:qOL9HPWXLON:ETf�W/z FOz WsD�WsE�Uhb^dXeMY�WoNÈb^NhF�D*HVLOQ�F�WsE�Uhb^dXeMY�WoN LON:�ÐbOEPUMF�HTfmMHPb(q"WXe&F-e�EPU3L9E�� § E`HVLONMY`DcbOHGQ�YL^Y~Li�9� qjFTS�EPbOHTfMW/z FOzJdoWs¥^F � § z� FZdXL9EPWsq"WXY`EPWXSZLOdods�¢[�F�NMFZF-e¢EPb Y`UMb-[ EGUML9E~EPUhF�Y`EGL9EPFTQiFTN:E
( � � �c�\� * � �0��  �t O¡²±^±j�

WXY	D*HVLOQ�F���WoNMehF�m�FTNMehFZN:ETz���F¢UML-q^F�� ¾ § �/����� À § ¨ � ¨ �$�g� f � ¾ § � À § ¨9� ¨ fJLONMe [�F¢NhFTFTe EGb0Y`UMb-[EPU3L9E �`  z ±^±j�`Ä � � ¾y� * � � ¾ �   z�|]UMWXY�LOdXYPb�D$b^dodob-[=Y�D*HGb^Q D § � § � ¬ z�|+b�Y`FZF�EPUhWXY�[�F L9mhm3ds�0EPUMFehWsq^F�HPljFTNMSZF�EPUMFZbOHGFZQ WoN�� � EPb�EGUhF�HGF�ljWob^N�n�F�E³[�FZFZN � � � ¬ LON3e � ¾²� � ¬ z

¬	� ( HGF�ljWob^N D § � § � ( � §�� § *�� �t O¡²±O¸:�
[~UMF�HGF � § WXY]EPUMF�KhNMWsE�NhbOHGQ�LOdgEPbiEGUhF ¸ ��YPK&HPD/L^S�F^zÁ|]UMF�NhbOHGQ�LOdgEPb � � � ¬ WXY �t O�G¬&�G¬&�P¬:� f�LON3e�EPUMFNMbOHPQ�LOdgEPb � ¾y� � À � ¨9� ¨ � ¬ WXY � ¨�� 9 � �"!9 �$# � À � ¨ zJ|]UMFZN�DcHPb^Q �t  z ±O¸:� f

( � �%!'& � ÀÁ�T¨ � ¨ *:���v¾h ( � !(& � � � *:���0��¬&�W/z F^z ( � ¾²� * � � ¾ �)( � � * � ��¡ �t O¡²± � �
Õ



��F�NhFTFTe�EPbi_3NMe � Y`K3SVU�EGUML9E D § � § � ¬ za��F�UML-q^F
� D � Ñ = � � S ��¬

Ä S � � D � Ñ = � � S ��¬LONMe S � D �JÑ =��-� S ����¬u´KhnME`HVL^S�EPWoNhl » S � D �TS  S D �TS � ��¬Ä D § � § � ¬ [�UhFZHPF � § ��3A� S � D § S  S D § S � � � 3 S � D § S ¡
�t O¡²±^Õj�

� WsEPU�EPUMWXY~e&FZ_MNMWsEPWob^N�bOD\mhHGbOn�L9nMWodoWsE³��ehFZN3Y`WsE³�Of
���$�g�k�C3 S � D � S ¡ �t O¡²±(�:�

� b^N&��HPFTdXL9EPWsq"WXYtEGWXSZLOdods�^f
���$�g�k� � A �$��� � �

� A � � A ��� �)( A �� �$��� A � �$��� *:�v¡
� � * � � �   WXY�EPUMF¢YPLOQ�F L^Y�YPL-�"WoN&l � � A � � � � � A � A � �   z¤u"b�NMb-[ EPUMF NML9EPKhHVLOd�EPUMWoN&l0WXY�EPbehF�_3NhF

� S � � S ��� ��3 ( S � � D � S � * � ���
� � S � � � � 3 ( S � D � S * � ��¡

� NhD$bOH`EGKhN3L9EPFZds�^f � LON3e � � S � � � L9HGF�NMbOE\bOn´q"Wob^K3Y`ds�	m�bjY`WsEPWsqjFOz 1 NÓD$L^S�EZf � � S � � � @*> m�bjY`WsEGWsq^F]WsDM[�F�HGFTYtEPHPWXS�EL9E`EPFTN:EPWob^N�EPb Ñ q^F�FZNMF�HPl^��Y`b^doKhEPWob^N3Y�z
S �$�����  ��±�66� � (+*:� 2  ± F � 7 Ï � 2 �0� Ô �213���
� � S � � � ��3 ( S � D �<S �$�g� * � �

� 3��±�66��� ( * � � � ( * � 2 ¾  ± F ¾y�87 �Ï � 2 ¾ �0� �41$����� � D � � ( * � 2  ± F �87 Ï � 2 � � Ô �213��� �
�  ��±�66��� ( * � 2  ± F � ( * � 2 ¾  ± F ¾²� � F ¾y� Ñ F � � 7 Ï � 2 � 7 �Ï � 2 ¾ � ( * � ��� �	��
 � Ô 
� � � �/� � � ��� ¬:�
�  ��±�66� � ( *:� 2  ± F � ( *:� 2 ¾  ± F ¾²� � F ¾y��Ñ F �(� 7 Ï � 2 � 7 �Ï � 2 ¾c� �h� 2  2 ¾*�
�  ��±�66� � ( * � 2  ± F � � 7 Ï � 2 � � � � ¬&¡ �t O¡²±'�^�

�



1 D S �  � ±�6\� � ( * � 2  ± F � : 7 Ï � 2 � � Ô �213��� Ñ 7 Ô � 2 �0� �413�5� <EPUMFZN
� � S � � � �  � ±�6\� � (+* � 2  ± F ��: � 7 Ï � 2 � � �  � 7 Ô � 2 � � � < ¡)�� � BT/ !�����!$# � ��/�� /0#P<$�h>��.!$#	��<(//@0!(�h>


 b^NMYPWXe&FZH]E`HVLON3Y`dXL9EPWoNhl�L�YtEVL9EPF � bOD\Qib^Q�FZN:EGKhQ F �A»
S 1 �/����� � Ô �413�5� ¡1 D6[�F�E`HVLONMYPdXL9EPF�n´��LiehWXYtm3dXL^S�FTQiFTN:E � EPUMFZN�[]L-q^F�DcKMNMS�EPWob^N�bOD\NhFZ[ YtEGL9EGF�WXY

S 1 �$����&��� � Ô �419� � � Ô�� � ¡
u"WoQiWodXL9HGds��SZb^NMYPWXe&FZHPWoNhl�Li¹+bOHPFTN:EPº�EPHGLON3YtD$bOHGQ�L9EGWob^N À fhEPUMF�NhFZ[ÒY`EGL9EPF�UML^YQib^Q�FZN:EPKMQ À Fvf3LON3eS� 1 �/������� Ô � �  1 � ������ Ô �413� � �� � � �

� S 1 � À Ô �V���V¡
� !$�h>B/ #B-MB.//@0!(� !�� / � ��� @ #P<:B � + -3<(/$@ !$�� WsHGL^S~n�FZdoWoFZq^FTeiEPU3L9E�FTI:K3L9EPWob^NMYJbOD{Q�bOEPWob^N�WoN¢I:K3LON:EPKMQ Q�FTSVUMLONMWXSZYÁY`UMb^KMdXe�ngF~doWoNMFTL9H�WoN 99L; z� N�EPUMF�bOEPUMF�H�UMLON3e�fhHGFZdXL9EPWsq"WXY`EPWXSZLOdods� F � � = � LONMe F § ¼ 3 D § Y`FZFTQ�Y Ä }���FTI:K3L9EPWob^Ngz � WsHVL^SOxyYL9mMmhHGbjL^SVU�[]L^Y]EPbiD/L^S�EPbOH~EPUhF�}���FTI:K3L9EPWob^Ngfh[HGWsEPWoNhl

	� D � Ñ = � ����� 3�� ¨ D ¨~Ñ =¤��� 3�� § D §� =¤�
|]UMF � § L9HGFJNMbOE+bOHGehWoN3L9H`��N´KhQ	n�FZHVY��?EPUMF���L9HPFJQ�L9E`HGWXS�F-Y+ehFTYGS�HGWsn3WoN&l=YPb^QiFÁYPbOH`E6bOD&WoN:EPFZHPN3LOd:ehF�l^HGFZF-YbOD6DcHGFZFTehb^Q�z�|]UMFZN�EGUhF�}��pF-I:KML9EGWob^N�SZLON�n�F�HGFZmMdXL^SZFTe¢n´�

� 3�� § D §	 =¤� A � ¬&¡
EPbingF�EPUMF�}r��FTI:K3L9EPWob^N{z 
�LTqjF

���� ¨ � § D ¨ D §	 = � � A ��¬&¡
� ¨ � § D ¨ D §i� �� � ¨ � § D ¨ D §�Ñ �� � § � ¨ D § D ¨� �� Ç�� ¨ ��� § É D ¨ D §[~UMF�HGF Ç�� ¨ ��� § É���� § � ¨ Ñ�� ¨ � § �

�



EPUMF�LON:EPWXS�b^Q�Q�KhEGL9EPbOHTza��F�NhFTFTe
�� Ç�� § ��� ¨ É D § D ¨ A � D � A �W/z F^z Ç � § ��� ¨ É��r±?¦ §^¨ ¡bOH � § � ¨ �Ã � ¨ � § D$bOH ������"�

� ����� � �p O� � �v�	� � � � �g�
� � � � �4��� � �7� O¡
|]UMF � WsHVL^SrFTI:K3L9EPWob^N�SZLON�ngF�[HGWsE`EGFZN�L^Y

3��4� D AD � Ñ 3��6¡ 6 AEA  = A ��¬
Ä83 D AD � �Ã 3�� � �+¡ 6 A Ñ = � �BA

�Ã 3��Á¡ 6 A Ñ� A
[~UMF�HGF

� � � � �+�  � � � = ¡
|]UMF � WsHVL^SrFTI:K3L9EPWob^N�WXYbOD\EPUhFrD$bOHGQ 3 D AD � �@? A
[~UMF�HGF ? �7,3��Á¡ 6 Ñ� ���Á¡ 2 Ñ��¡
|]UMFZN ? �	?���� � � ��� �� �� ����

Ä � � ��� � � � � � � � � � � � � � � � ��� � ��� � �]� � � � � �W/z F^z � � � � � � ��� � �Z� 3k�p O�G±"�G¸&¡|]UMWXY~SZLON�n�F�Y`KMQiQ�L9HGWXY`FTe�n´�
� � � § � � � � § �T¡

|]UMWXY�fhEPbOljFZEPUhFZH[�WsEPU
Ç�� § ��� ¨ É�� ±?¦ §^¨

L9HGFEPUMF�ehF�_3NhWoNhl�mhHGbOm�FZH`EGWoFTYkbOD�EPUMF � WsHVL^S � Q�L9EPHPWXSZFTYZzJ��WsqjFZN�EGUML9E�Ytm�L^S�F�EGWoQiF~WXYJ�9��ehWoQ�FZN3Y`Wob^N3LOd/fEPUMF � YNMFZF-e¢EPb�n�F�L9E�doFTL^YtE~������Q�L9E`HGWXSZFTY�z�C7m�bjYPYPWsnMdoF�HGF�mMHGFTYPFZN:EGL9EPWob^N�D$bOHEPUMF � WXY
� � � U�� � ¬¬  � � V � � � � U ¬ � ��� � ¬ V � 3k�p O�V±"�G¸&¡

�



|]UMF � � L9HGFrEPUhF��aLOKMdoW{Q�L9E`HGWXS�F-Y�[~UMWXSVU�YPL9EGWXYtDc�
� � � � �@� � � Ñ 3 
 � � � � � ¡


 LON�SGUMFTSG¥¢EPU3L9E~ehF�_3NMWoN&limMHGbOm�F�HPEPWoF-Y]bOD � WsHVL^S � Q�L9E`HGWXS�F-Y~L9HPF�YGL9EPWXYt_3FTegz|UhF�FTI:K3L9EPWob^N
� 3�� § D §� =¤� A � ¬

WXY~SZLOdodoF-e�EPUMF � WsHVL^SrFTI:K3L9EPWob^N{z
),+ -"@��9< ��� �4B � !�� %9@ � � # � ��/ # ��� # � > � ��/�<(//@0!$�M>

u"Khmhm�bjYPF¢[�F�UML-q^F�E³[�b�ehW���F�HGFZN:E�YPF�EGYibOD���� � Q�L9E`HGWXS�FTY�YPL9EPWXY`D*�"WoNhl EPUhF�L9n�b(q^F�ehF�_3NMWoN&lS�b^N3ehWsEPWob^NMYZfMY`bi[�F�UML-q^F
Ç�� § ��� ¨ É�� ±?¦ §^¨ � � � � § � � � � § �
Ç�� ¾ § ��� ¾ ¨ É�� ±?¦ §^¨ � � ¾y� � ¾ § � ¾²� � � ¾ § �T¡

�3bOH~EGUhF � WsHVL^SrF-I:KML9EGWob^N�EGbi�"WoFTdXe�KhN3LOQ	nMWsljKMb^K3Y�HGFTYPKhdsEGY[�F�NMFZFTe�EPb�Y`UMb-[ÒEPU3L9E~EPUMFrE³[�b�HGF�mMHGF��Y`FTN:EGL9EPWob^N3YadoFTL^eÓEPb�EGUhF~YPLOQ�F�mMU:�&YPWXSZLOdhSZb^NMYPFTI:KMFZN3S�F-Y�z{��FNhFTFTe�EPb�YPUhb([ EPU3L9EaEGUhFZHPFWXYkLrKhNMWsEGL9HP�E`HVLON3YtD$bOHPQ�L9EPWob^N A ¾ �	� A Y`K3SVU�EPU3L9E~WsD
� 3�� § D §	 =¤� A ��¬EPUMFZN � 3�� ¾ § D §	 =¤� A�¾ ��¬&¡

|]UMWXY]D$b^dodob-[�Y]DcHGb^Q EPUMFrEPUMFZbOHGFZQ����� !$# � �1 D
Ç�� § ��� ¨ É�� Ç���¾ § ����¾ ¨ É�� ±?¦ §^¨

[~UMF�HGF � § f � ¾ § L9HGF�� ���iQ�L9E`HGWXS�F-Y�fhEPUMFZN�EPUMF�HGF�F Q&WXYtEGY~LiQ�L9EPHPW Q�
 Y`K3SVU�EPU3L9E
��¾ § � 
 � § 
 Ô �-¡

£¤bOHGFZb-qjF�HTf�
 WXYÁKMNhWXI:KMFZds��e&FZEPF�HGQ�WoNhF-e�K&m EPb�L�D/L^S�EGbOHZz 1 N m3L9HPEPWXSZKhdXL9HTf"WsD � § � 
 � § 
 Ô � f´EPUMFZN

 �� � , z1 D\WoN�L^eMe&WsEPWob^N

� � � § � � � � § �T� � ¾y� � ¾ § � ¾²� � � ¾ § �T�
�



EPUMFZN�
 SZLON�n�F�EGL9¥jFZN�EGbin�FrKMNMWsEGL9HP�Of�LONMe�[�F�U3LTqjF � ¾ § � 
 � § 
 � bOH � § � 
 � � ¾ § 
 z�u"b
� 3�� § D §	 =¤� A � ¬	Ä � 3 
 � �4¾ § 
 D §� =¤� A � ¬

Ä � 3���¾ § D §	 =¤� 
 A � ¬	Ä � 3��4¾ § D §� =¤� A ¾4� ¬&�
[~UMF�HGF A ¾ � 
 A z
��!$# � ��/�� / #G<$�h>�� !(#	��<(//@0!$� � #&! ��� #B//@ � > !�� / � ��� @ #P<:B � + -3<(/$@ !$�

�aWsHVY`EPds�Ó[�F[]LON:E�EPb	Y`UMb-[ EPU3L9E�EGUhF � WsHVL^SF-I:KML9EPWob^NimMHPF-Y`FZH`qjFTY�WsEGYkDcbOHGQ WoN ehW��4FZHGFZN:E�D*HVLOQ�FTYZz
� q^FZN:EGKMLOdods�¤[�F�YPUMLOdodan�FiL9n3doFÓEGb�KMYPFÓEPUMF�E`HVLON3YtD$bOHPQ�L9EPWob^N mhHGbOm�FZHPEPWoFTY�EPb�Y`UMb-[REPU3L9ErEPUMF � WsHVL^SFTI:K3L9EPWob^N�WXY~ehFTYGS�HGWsn3WoN&lim�L9HPEPWXS�doF-Y]bODaY`mMWoN �� z��F�Y`EGL9HPE][�WsEPU�EPUMF � WsHVL^SrF-I:KML9EPWob^N�D$bOH A �$�g�V»

U 3�� ¨ DD � ¨  = V A �$����� ¬&¡
1 D � ¾ § � À § ¨9� ¨ fh[�F�UML-q^F DD � ¨ � D � ¾ §D � ¨ DD � ¾ § � À § ¨ DD � ¾ § ¡u"b�[�F�SZLON�[HGWsEPF�EPUMF � WsHVL^SrFTI:K3L9EPWob^N�L^Y

U 3�� ¨ À § ¨ DD � ¾ §  = V A �/����� ¬&¡
� b([ ehF�_3NMWoN&l

��¾ § � À § ¨ � ¨ �
[�F�UML-q^F U 3���¾ § DD � ¾ §  = V A �$�g�k� ¬&¡K K&E Ç���¾²¿{����¾ Â�É��	Ç(ÀJ¿3§ � § �GÀkÂM¨ � ¨ É

��ÀJ¿3§"À�ÂM¨:Ç�� § ��� ¨ É
�r±OÀJ¿3§"ÀkÂ3¨(¦ §O¨ � ±?¦&¿jÂ�¡K � �aLOKhdoW/xyY]EGUhFTbOHPFTQ�fh[�F�Q�KMY`E~U3LTqjF

� ¾ § � À § ¨ � ¨ � ��/À�� Ô � � § �]� À��V¡
� � z K z ��/À�� WXY � !(/ KhNMWsEGL9HP�^z � u"b�[�F�U3LTq^F

�]� À�� Ô � U 3�� § DD � ¾ §  = V ��/À�� A �$���J� ¬&¡
 T¬



u"biWsD A �$��� YGL9EPWXYt_3FTY]EPUhF � WsHGL^SrF-I:KML9EGWob^Ngf3Y`b�ehb´F-Y
A�¾ �$� ¾ ��� ��/À�� A �$�g��� ��/À�� A �/À Ô � � ¾ �V�[~UMF�HGF À § ¨ � ¨ � ��/À�� Ô � � § ��/À��V�

LON3e�[~UMF�HGF � ¾ § �ÒÀ § ¨9� ¨ z]��F	WoN:EPFZH`mMHGF�E A ¾ �$� ¾ � L^Y~EPUMF	¹+bOHGFZN:EGº���E`HVLONMY`DcbOHGQ�FTe�q^FZHGYPWob^N�bOD A �$��� z
� bOEGFrEPU3L9E ��/À�� WXYb^NMds��ehF�_3NhF-e�K&m�EPb�L�YPSTLOdXL9HD$L^S�EPbOHTf&[�UhWXSVU�ehb´F-Y`N{x¶E~SVUMLONhljF�EGUhF�Y`EGL9EPFOz
À � � <$#  

�3bOH À NhF-L9HEPUhF�WXehFZN:EPWsE³�^fh[�F�UML-q^F
À § ¨���� § ¨�Ñ�
 § ¨´�[~UMF�HGF 
G§O¨~Ñ�
V¨�§i��¬&¡

|]UMFZN�doF�E ��/À��k��  , Ñ 3 
 §O¨�� §O¨"� [~UMF�HGF � §O¨��7 � ¨Z§�¡
�MHGb^Q

À § ¨ � ¨ � �]� À�� Ô � � § ��/À��V�
[�F�UML-q^F

� § Ñ�
 § ¨ � ¨ � �   3 
���� � ��� ��� § �  ÁÑ 3 
���� � ��� ��Ñ���� 
 � �A�YPb 
 § ¨ � ¨ �"3 
����Á� � § � ���  �
��� �
§ ���W/z FOz �� 
����:�0� § � � �  � § � � � ���"3 
���� � � § � � ��� � �u"b �� �0� § � � �  � § � � � ���"3 � � § � � ��� � �Y`WoN3S�F�EPUMFrF-I:KML9EGWob^N�Uhb^dXeMY�DcbOH�LON:��LON:EPWXY`�"QiQ�F�E`HGWXS 
 zJ|]UMFrFTI:K3L9EPWob^N�WXY~YPL9EPWXY`_MF-e¢n´� � YPFZF 
=b^Q�F��[�bOHP¥ ¸:�

�
��� �· 3� � � � ��� � ��·  � � ��� [�UhFZHPF � ��� � 3± � � � ��� � � �Y`bi[�F�U3LTqjF ��/À����Ó ] 3� 
 §O¨ ��§O¨´¡

 ^ 



� ���(- � <$# � ! � � ��/0- �
|6b�KhN3e&FZHVYtEGLON3e EPUMF¢LONhljKhdXL9H	Q�b^Q�FZN:EPKMQ bOD A fkSZb^NMYPWXe&FZH�EGL9¥"WoNhl¤DcbOH À L�Y`Q�LOdod�HGbOEGL9EPWob^NEPUhHGb^K&ljU�LON�LONhljdoF���L9n�b^K&E�LON�L>Q&WXY 2 zJ|UhFTN

À § � � ÀÁ�Z§���¬�?�¤�Ã � � 2 �
Ä�À � � � � ��� �  
 � � � � � � � �
 � � �Ã 
 � � � � � � �7�
 � �
u"b ��/À����Ó ] 3� 
 � � � � � � � � �

�Ó ÁÑ  � 
 � � � � � � � � ��� � � � ¡
� b-[ � �

� ��� � � �7=±>3 
 � ��� U � � ¬¬ � � VWoN�EPUMF�ljWsq^FZN�HPFZmhHGF-Y`FZN:EVL9EPWob^NgfMYPb � KMYPWoN&l 
 � � � 
 � ��� � ±(� � � ���/À����Ó ] 3± � � U � � ¬¬ � � V �

�Ó ] 3 � 2 ¡ �a�
[~UMF�HGF � � �  ± U � � ¬¬ � � V �LONMe�YPWoNMSZF � �� � � � �� � � � ��3 
 � � � �� � � �[�F�UML-q^F � � � ��� � � � 3 
 � � � � � ¡|]UMFÁF�� qOLOdoKhF-YvbOD � � L9HGF �� f  �� f �� f  �� z 
 b^N3Y`WXehF�H\L=YGSZLOdXL9H+_3FZdXe S �$��� z 1 N�L�¹+bOHGFZN:EPº�� E`HVLON3YtD$bOHGQiF-eDcHGLOQ�Fr[�F�UML-q^F S ¾��$��¾c�k� S �$�g��� S �/À Ô �G��¾*�V� bOH�FTI:KMWsq9LOdoFZN:EGds� S ¾��$�g��� S � À Ô �V���V¡��F�U3LTqjF �/ÀJ��� � ��� �  
 � � � � � � � � �Y`b �/À Ô �G��� � ��� � Ñ�
 � � � � � � � � �LON3e�YPb S ¾��/����� S �$� � Ñ 
 � � � � � � � � �
� S �$� � �{Ñ 
 � � � � � � � � D SD � � Ñ���� � � �
� S �$�g�6 � 2 ¡ �c� � 6 � S
� S �$�g�6 3 � 2 ¡ �c� � 2 � S
���t  3 � 2 ¡ � � S �/���V¡u´b � S �7,3 � 2 ¡ � S �

 -±



W/z FOzkEPUMF�ljFTNhFZHVL9EPbOH]bOD+EPUMFrSVU3LON&ljFrWoN S SZbOHPHPF-Ytm�b^N3ehWoN&lÓEPb�L�HGbOEGL9EGWob^N�WXY�EGUhF�S�b^Qim�b^NMFZN:E]bOD � WoNEPU3L9E�ehWsHGFTS�EGWob^Ngz � b([ D$bOHEGUhF � WsHVL^S�_3FZdXe A �$��� f
A�¾ �$�g��� �]� À�� A �/À � ���

���t ] 3 � 2 ¡ �+���t  3 � 2 ¡ � � A �$���
���t ] 3 � 2 ¡��+� A �$�g� [~UMF�HGF ��� � Ñ �a¡

|]UMF�LON&ljKMdXL9HÓQib^Q�FZN:EGKhQ�WXYÓe&FZ_MNMFTe EPb¤n�F�EGUhF ljFZNMF�HVL9EPbOHÓbODHGbOEGL9EPWob^N3Y�f�YPb0UhFZHPF � � � Ñ �WXY�EPUMF�LONhljKMdXL9H�Q�b^QiFTN:EPKMQ�z ��F�UML-q^F � À � �(� � � � ¬ f\LON3e n�bOEGU � LONMe � YPL9EGWXYtDc�0EPUMF LON&ljKMdXL9HQ�b^QiFTN:EPKhQ S�b^N3Y`F�HPqOL9EPWob^N�HGFZdXL9EGWob^NMYZz � UML^YÓEPb ehb [~WsEPU EGUhF�[]LT��EPUMF�S�b^Qim�b^NMFZN:EGY�bOD A L9HGFQ�W Q&FTe0n´�0L¢HGbOEGL9EPWob^N LON3e0WXY �`WoN:EPF�HGN3LOd��&z���F�WXehFZN:EGWsD*� � [~WsEPU EGUhF�Ytm3WoNgz���F�U3LTqjF ��� � � � � �,D$bOH~FTL^SVU 3 LONMe�Y`b � � � �, � �� � �� Ñ  (� z�u"b�EGUhWXY�S�bOHPHGFTY`m�b^NMeMY�EPb�Ytm3WoN �� z
�<$#�@ /��

u"b�D/L9H[�F�U3LTqjF�e&F-LOdsE~b^Nhds�¢[~WsEPU Æ Ê Ï z � b-[7S�b^N3Y`WXehF�H
� �

©ª
«
  ¬ ¬ ¬¬ �  ¬ ¬¬ ¬ �  ¬¬ ¬ ¬ � 

®�¯
° ¡

�3bOH �� � � [�F�NMFZF-e �� � � Ô � �4� �� � �����4�O��� � � Ô � � � �� � ���Ã � � ¡
|]UMFTYPFrF-I:KML9EPWob^N3YL9HGF�YGL9EPWXYt_3FTe�n´�

�]� � �J� �4�=� �]� � � Ô �
bOHn´� �]� � ���p�� � zk��F�UML-q^F

A�¾ �/�A�A�`�6�J�·¦ � � A �/�A�A�Z�6�A� ¦��%$Ó O¡
¦ WXY~SZLOdodoF-e�EPUMF '$2�% �?'/26,T'$. 2 # �?'*%�� bOD6EPUMFrm�L9H`EGWXS�doF	LONMe�WXY]EGbOEGLOdods��WsH`HGFTdoF�q9LON:E�KhN:EGWodg�^b^K�S�b^N3Y`WXehF�HYt�&Y`EPFZQ�Y]WoN�[�UhWXSVU�EPUMFrE³�´m�FTY��?N´KhQ	n�FZHVY�bOD\m3L9HPEPWXSZdoFTY~SVUMLONhljFOz
� #&!�G<��@ � @ /��¢B - #B# � ��/]<$� % �@ � @ � � <$# � !(#	�Ó>

 T¸



|6b	ljWsq^F�L�mMHGbOn3L9n3WodoWXYtEGWXS�WoN:EPFZH`mMHGF�EGL9EGWob^N EPb	EPUMF � WsHVL^S�[�L-q^F�� D$KhN3S�EGWob^N A [�F�Q�KMY`E�S�b^N3YtEPHPK3S�EL�S�b^N3Y`F�HPqjFTe�S�KhHPHGFZN:E�� § zk��F�UML-q^F
� 3�� § D §� =¤� A ��¬A �(��,3�� § � D §� =¤����¬&¡

� YPWoN&l � § � � � � � § � � fh[�F�UML-q^F
,3 A � � � � § D §� = A � � � � ¬&¡

��F�e&FZ_MNMF�EGUhF � WsHVL^S�L^e �tb^WoN:E A � A � � � z�u"b�[�F�UML-q^FA � 3�� § D §�Ñ =¤����¬
Ä83 A � § D § A Ñ 3 A � § D § A ��¬u´b � § � A � § A Ä D § � § � ¬LON3e � ��� WXYb^K&H=S�b^N3Y`FZH`qjFTe�SZK&HPHGFZN:EZzÁ|]UMFZN

�i� � � � A � � A � A �-� � � � �BA � A � A
� ,�¿ & � � A ¿ � � �[~UMWXSVU�WXYm�bjYPWsEPWsq^F�ehF�_3NhWsEPF�L^Y�LimMHGbOn3L9n3WodoWsE���e&FTNMYPWsE���Y`UMb^KhdXe�n�F^z]£¤bOHPFTb-qjF�HTfMD$bOH�� § � A � § A EPbn�F�YPL9EPWXY`D$L^S�EPbOHP�¢WsE�Q�KMY`En�F�L�¹+bOHGFZN:EGº�q^F-S�EPbOHTf�� ¾ ��� �/� ¾ �k� À § ¨ � ¨ �$��� z � b-[� ¾ ��� �$��¾c�k� A � �$�g� ��/À�� � ��� � § �]� À�� A �$���LONMe�Y`WoN3S�F ��/À�� Ô � � § �]� À�����À § ¨ � ¨[�F�U3LTq^F ��/À�� � � § ����/À�� � Ô � ��À § ¨ � ¨ �YPbhfhK3Y`WoNhl � § ����� � � § � �[�F�UML-q^F ��/À�� � � � � § � � ��/À�� � Ô � ��À § ¨ � � � ¨ � �bOH �4� ��/À�� � ����� § ��� ��/À�� � Ô � �4�=��À § ¨ � ¨ � �]� À�� Ô � � § ��/À��V�LON3e�Y`b ��/À���� � ��/À�� � � � � § � � ��/À�� � Ô � � � ��/À�� Ô � ��� §� FZ_MNMWoNhl � � ��/À���� � ��/À�� � � �[�F�UML-q^F � � § � Ô ����� § ¡

u"bhf&DcHGb^Q �aLOKhdoW/xyY�|]UMFZbOHGFTQ [�F�U3LTq^F
� � ��/À���� � ��/À�� � � � � �   , ¡

  �



|6L9¥"WoNhliEGUhF 
�F�HGQiWsEGWXLON�SZb^N �`Khl:L9EPF � LON3e�KMYPWoN&l � � � � � � �P� [�F�U3LTqjF
� � ��/À�� � � �]� À�� �]� � �   , �

LON3e¢EPUMFZN�Q�KhdsEPWsm3ds�"WoNhl�n´� � � b^N�EPUMF�doF�DcE~LON3e�b^N�EGUhFrHGWsljU:EZf3LON3e�K3Y`WoNhl ��� � � � �p  fh[�F�UML-q^F
��/À���� � ��/À�� � � � � � �   , �

Y`bi[�F�Q�KMY`E~U3LTqjF � � � � za��F�LOdXY`b�U3LTq^F
� ehF�E ��/À�� � � � � , �

LON3e�YPWoNMSZF � NhbOEmMHGb-q^F-e � e&FZE ��/À�����  [�F�U3LTqjF � � $Ó  zJ�MbOH ÀÈË Æ Ê Ï [�F�U3LTqjF � � ÑÓ  z�u"b
��/À�� � �4�=� �4� ��/À�� Ô �-�

LON3e � ¾ § �$�3¾c��� A � �$��� �4� ��/À�� � � § ��/À�� A �/���
� À § ¨ A �$�g��� ¨ A �/���Y`biEPU3L9E�� § @ > L�q^F-S�EPbOHTz��F�NMb-[ ehF�_3NhF

����� 3�� � � � � � � � ¡
��F�SZLON�Y`UMb-[ �����-� � �p O� ��� ��� ���LON3e Ç����?��� § É���¬&¡1 N�EGUhFrHGF�mMHGFTYPFZN:EGL9EPWob^N�[�F�L9HGF�KMYPWoN&lMf

����� U ¬    ¬ V ¡1 E=SZLON�n�F�YPUhb([~N�EPU3L9E ��/À�� Ô � � � �]� À��J��� e&FZE À�� � �
��� � D$bOH ÀÈË Æ Ê Ï ¡1 E�WXY~LOdXY`b�FTL^Yt� EGb�Y`UMb-[ EPUML9E �� � � Ô � ��� �� � ���7����?¡
 -Õ



��F�SZLON�EPUMFZN�YPUhb([ EPUML9E�KhN3ehF�H�L�¹+bOHGFTN:EPº�E`HVLON3YtD$bOHGQ�L9EPWob^NA ¾ �$� ¾ � A�¾ �$� ¾ ��� A �$��� ��/À�� Ô � ��/À��`� A �$�g�J� A �$�g� A �$���V�A ¾ �$� ¾ ����� A�¾ �$� ¾ ��� A �$��� ��/À�� Ô � ��� ��/À�� A �$���J� A �$��� ��� A �$���A ¾ �$� ¾ � � § A ¾��$�3¾c����À § ¨ A �/��� � ¨ A �/���V�A ¾ �$� ¾ ����� � § A�¾ �$� ¾ ����À § ¨ A �/��� ��� � ¨ A �$�g�V�
[~UMWodoF�KMNMehF�H�L�m3L9HGWsE³�¢EPHGLON3YtD$bOHGQ�L9EGWob^N

A ¾ �$� ¾ � A ¾��$�3¾$�k� A �$�g� �� � � Ô � �� � �`� A �/���J� A �$��� A �$���A�A ¾ �$� ¾ � � � A ¾��$�3¾$�k� A �$�g� �� � � Ô � � � �]� � � A �$���J�7 A �/����� � A �$���A ¾ �$� ¾ ��� § A�¾ �$� ¾ �k� � § ¨ A �$�g� � ¨ A �$���V�A ¾ �$� ¾ � ���	� § A�¾ �$� ¾ �k� � § ¨ A �$�g� ���	� ¨ A �$�g�V¡
� K3LON:EPWsEPWoFTY�[~WsEPU EPUhF�L9n�b(q^F�E`HVLON3YtD$bOHPQ�L9EPWob^N mMHGbOm�F�HPEPWoF-Y�L9HGF�STLOdodoFTe0HGFTY`m�FTS�EPWsq^FTds� YPSTLOdXL9HTf{m�Y`FZK&�ehbjYPSZLOdXL9HTf&qjFTS�EGbOH�LON3e�L>Q&WXLOd � bOH~m3YPFZK3e&b � qjFTS�EPbOHTz
� ! � -�//@0!(�h> !�� / ��� � @�#G<jB � + -M<(//@ !$�


 b^NMYPWXe&FZH]EPUMFrm3dXLONMF�[]LTqjF A �/�������\� F � � Ô �213��� z 1 E~[~WododvYGL9EPWXYtDc� EGUhF � WsHVL^SrFTI:K3L9EPWob^N
� 3��6¡ D  =¤� A ��¬WsD � �+¡ F  =¤���a� F ����¬&¡

£¤KhdsEGWsmMds�"WoNhl�n´� ���6¡ F Ñ =¤� fM[�Fr_3NMe
���+¡ F  =¤�����6¡ F  =¤���a� F ����¬

Ä �� Ç�� § ����� � É´� F § F ¨� =��-���a� F ����¬
Ä � F �  = � ���a� F ����¬	Ä F � � = �
Ä F � �%$'& 2 � Ñ = � ¡

u"b�[�F¢YtEPWodod�Y`FZFTQ EGb�UML-q^F  q^F FTNhFZHPl^� Y`b^doKhEPWob^N3Y�z 1 E�WXY�SZb^N:q^FZN:EGWob^NMLOd�D$bOH	HPF-L^Y`b^N3Y�[~UMWXSGU [~Wododn�F-S�b^Q�F]L9mMm3L9HGFTN:EkdXL9EPFZHkEPbrHGF�qjF�HVY`F]EPUhF�e&WsHGF-S�EPWob^NibOD�EPUMFQib^Q�FZN:EGKhQ�D$bOHkEPUMF  q^FFTNhFZHPl^��Y`EGL9EPF-Y�zu"b�[�F�U3LTq^F Ñ q^F�FZNMF�HPl^� �a� F �0� Ô �213��� F � � & 2 � Ñ = � q^F�FZNMF�HPl^� � � F �0� �213��� F � � & 2 � Ñ = � ¡1 E�WXY�YtEPHGLOWsljU:EPDcbOHP[]L9HVe��3b^KhHPWoFZH]LONMLOds�&YPWXYJEPb�Y`UMb-[·EPU3L9E�EPUhF-Y`F�L9HPF�L�S�b^QimMdoFZEPF�Y`FZE�bOD+Y`b^doKhEPWob^N3YJDcbOHEPUMF � WsHVL^SrFTI:K3L9EPWob^N{z
 T�



��F�STLON�F Q"mMdoWXSZWsEPds��S�b^N3YtEPHPK3S�E �a� F �V» 1 N�b^KhHHGFZmhHGFTYPFZN:EGL9EGWob^Ngf
�+¡ F  = � U F �  = ���¡ 2

��¡ 2  F �  = V
[~UMF�HGF�FTL^SVU�FTN:E`HP��WXY�L ± � ± nMdob&SG¥4z � b-[Ò[HGWsEPF

�\� F ��� U��¦ V [~UMF�HGF � � U�� �
� � V � ¦�� U ¦ �¦ � V ¡

|]UMFZN
���+¡ F  =¤���a� F ��� ¬

n�F-S�b^Q�FTY � F �  =¤� � � ��¡ 2 ¦��
��¡ 2 � ��� F � Ñ =¤��¦�¡

��Wsq^FZN � f3ehF�_3NhF ¦�� ��¡ 2F � Ñ = �

EPUMFZN ��¡ 2 ¦ � � ��¡ 2 � �F � Ñ = �
� b-[ � � � � F � F � � 2 � � � � � � �@� � � Ñ 3 
 � � � � � �u"b ��¡ 2 ¦ � 2 �F � Ñ = �

� � F � � �  = �F � Ñ = �

��� F �  =¤� �Y`bi[�F�UML-q^F�L�S�b^N3Y`WXY`EPFZN:E�Y`b^doKhEPWob^N{zJ|]UMFrljFZNMF�HVLOd�DcbOHGQ bOD �\� F � WXY
�\� F �����Ð� F � U �� � 
1 ! Ï � � V ¡

��F�STLON�ljF�E�Lin�L^Y`WXS	Y`FZE~n´��SVUMb´bjYPWoN&l�E³[�b ± �³Ytm3WoNhbOHVY ��� � H �Ó  f ±j� YPKMSVU�EPU3L9E � �� �
	 �O� ��	 z�|]UMFZN[�F�UML-q^F A � � �1 �$�g�k��� Ô �213��� � � � F �
��� Ô �213��� U ���� � 
1 ! Ï � ��� V �Ð� F � L�



WXY~L�n3L^YPWXS�Y`F�E~bOD Ñ qjF�FZNMF�HPl^��YtEVL9EPFTYZf��ÓngFZWoNhliEPUhF*�PY`mMWoN�dXL9n�FZd��&z�|UhFTN
� A � � �1 � A � 	 �1 � � �)( A � � �1 � � A � 	 �1 � * � �0� ( A � � � �1 � � � � A � 	 �1 � * � �

�)( A � � � �1 A � 	 �1 � *´���
��� �	� 1 ! Ô 1 �%! ��� ! ( � Ô �	��
 Ô 
 ��� � � *´�����Ð� F � � �Ð� F ¾*� � � �� �
	 Ñ � �� ��¡ 2 ��¡ 2 ¾� F � Ñ =¤��� F ¾²� Ñ =¤� �
	 
����±�66� � �&� 2  2 ¾ �0� Ô � � 1 ! Ô 1$�"! ��� ! �Ð� F � � �Ð� F ¾ � � � �� �
	 Ñ � �� ��¡ 2 ��¡ 2 ¾� F � Ñ =¤��� F ¾²� Ñ =¤� �
	 ¢¡

� b([ �h� 2  2 ¾*� 7 � 2 � 2 ¾$���@�&� 2  2 ¾c� 7 � 2 � 2 �V¡|]UMWXYWXY]n�F-SZLOK3Y`F
( * � 2 ¾ �&� 2  2 ¾ � 7 � 2 � 2 ¾ ��� ( * � 2 ¾ �&� 2  2 ¾ � 7 � 2 � 2 �J� 7 � 2 � 2 �V�LON3e�DcKMN3S�EPWob^N3YSZb^N:EGLOWoNhWoNhl � � D$KMNMS�EPWob^NMY~L9HGF�L^S�EPK3LOdods��ehF�_3NMFTe�n´��WoN:EPF�l^HVLOdXY~doWs¥^F�EPUMWXY�z�u"b�[�F	SZLONY`FZE 2 ¾ � 2 LON3e�S�bOHPHGFTYtmgb^NMehWoN&ljds� F ¾²� � F � fMbOnMEGLOWoNhWoNhl � KMYPWoN&l � ��¡ 2 � � � 2 � �

� A � � �1 � A � 	 �1 � � ����±�66� � �&� 2  2 ¾ � � �Ð� F � � � � �� �
	 �  ÁÑ � 2 � �� F � Ñ =¤� � 
� b([ � F ��Ñ =¤�t�JÑ � 2 � ����� F �(�t�JÑÈ±>= F �ÁÑ =��ÁÑ � F �(�`�� =���� ± F �j� F �ÁÑ =¤�

u´b � A � � �1 � A � 	 �1 � � ��� ��	 ± F �F � Ñ = �&� 2  2 ¾ � � �Ð� F � � � ��±�66� � ¡
� F-SZLOdodg[~WsEPU S 1 �$�g�k� � Ô �419��� [�F�UML-q^F

� S 1 � S 1 � � �C3 ( S 1 �$��� � D �<S 1 � �/��� * � �0� ± F � � ±�6\� � �&� 2  2 ¾ �A¡
u"b�SVUMb´bjYPF � � F ��� & F � Ñ = Y`biEPU3L9E

� A � � �1 � A � 	 �1 � � �	� ��	 ± F � � ±�66� � �&� 2  2 ¾ �V¡
��F�Nhb([ÒUML-q^F

� � � F � � 	 � F �J� ±>=*� ��	 ¡� u"FZF 
�b^QiFZ[�bOHP¥ Õ z � C7ljFZNMF�HVLOd{YPb^doK&EPWob^N�bOD6EPUMF � WsHVL^SrFTI:K3L9EPWob^N�WXY
A �/����� ( * � 2± F � ��

� & � � � � � F � �
Ô �213��� 7

Ï
� � F �vÑ � � � F �0� �213��� 7 Ô� � F ����¡

 T�



� � �:<(//@�� � � � � # � �i>B/�<(/ � >	<(� %H/ ��� � ! � � @ ��/ � # � # � /�<(//@0!$�
|UhF � WsHVL^SrFTI:K3L9EPWob^N�U3L^Y Ñ q^F�ehF�_3NhWsEGF�mMHGbOn3L9n3WodoWsE³��ehFZN3Y`WsE³�¢KMNMdoWs¥^FrEPUMFr}��pFTI:K3L9EPWob^N{f&nMKhEWsE�Y`EPWododvUML^Y  q^F�FZNMF�HPl^��YtEVL9EPFTYZzu´m3WoN �� m�L9H`EGWXS�doFTY]L9HGF�D$F�HGQiWob^N3Y]LONMe [�F�SZLON�b^Nhds� U3LTqjFrL9E]Q�bjYtE]b^NMF�DcFZHPQ�Wob^N�WoN�FTL^SVU�YtEGL9EGF� EPUMF �aLOKhdoW{FBQhSZdoKMYPWob^N�mMHGWoNMSZWsmMdoF � z� WsHGL^S�YPK&mMm�bjYPFTe EGUML9E~EPUhFrqOL^S�KMKhQ S�bOHPHGFTYtmgb^NMehFTe¢NMbOEEPb�LOdodvYtEVL9EPFTYFTQ�mME��^fMn3K&E~EPbiU3LTq"WoNhlLOdod3bOD�EPUMF  q^F�FTNhFZH`l^��YtEGL9EPF-YkD$KMdod � EPUhF ,Z�´# bOD  q^F=FZNMF�HPl^�ÓFTdoFTS�E`HGb^NMY � z 1 D{L�m�bjY`WsEPWsqjF�FZNMF�HPl^�iYtEGL9EGFWXYaDcKMdod/fj[�F]bOn�Y`FZHPq^F]WsEJL^Y�L�m�bjYPWsEPWsq^FFZNMF�HPl^�	m�L9H`EGWXS�doFbOD4Q�L^YGY = LON3e�SVU3L9HPljF  � z 1 D�L  qjF]FTNhFZHPl^�YtEVL9EPF�WXYÁKhNMb&SZS�Khm3WoFTegf^[�F�bOn3YPF�HPq^F�WsE�L^YÁL � mgbjY`WsEPWsqjF�FZNMF�HPl^� � m�L9H`EGWXS�doF�bOD{Q�L^YGY = f&SVUML9HPljF Ñ���� EGUhFLON:EPWsm�L9HPEPWXS�doF�bOD6EPUMF�FZdoF-S�E`HGb^N{fhbOH"2 �4,T'c% ���42 z|UhWXY]mMWXS�EPKhHPFrmMHGFTehWXS�EGYFTdoFTS�E`HGb^N"��m�bjY`WsEPHPb^N�LONMNMWoUhWodXL9EPWob^N�LONMe�m3LOWsH~mMHGb"ehK3S�EPWob^N{zK FTSTLOKMYPF��^b^K�NMFZF-erEGb�_3dod´LOdodjEGUhF  q^F�FTNhFZH`l^��YtEGL9EPF-Y6LON3e�EGLOds¥	L9n�b^K&E6Q�KMdsEPW ��m3L9HPEPWXSZdoF�Y`�&YtEPFTQ�YEPb�Q�L9¥^F�YPFZN3Y`FrbOD6EPUMF � WsHVL^S�FTI:K3L9EPWob^NgfhWsE=ehb"FTY`N{x¶E]HGFTLOdods��ehFTYPS�HGWsn�F�LiYPWoN&ljdoFrm�L9HPEPWXS�doF^z

�g� ��1+#32�%-'$,Z#h%-'��42 ����� �(�´�0�~'c�"! 
6,
� @ �M@ / � � %9@�� � �h>V@ !$�4< � > �9> / � �Ó>�aWsHVY`EÁ[�F~HGFZq"WoF�[·EPUMF�Q�FTSVU3LONhWXSTYJbODvL	Y`�&YtEPFTQ [~WsEPU�L�_3NMWsEPF=N´KhQ	n�FZH�bODvehF�l^HGFZF-Y�bODgDcHGFZFTehb^Q�f� YPLT�^z 1 N¤¹6L9l^HVLON&ljWXLON�Q�FTSVU3LONhWXSTY=Y`K3SGU0L¢Yt�&YtEGFZQ WXY�e&F-YPS�HPWsngFTe�n´� � ljFTNhFZHGLOdoWXYPFTe�SZb9��bOHVehWoNML9EPF-Y
� � ¡Z¡Z¡�� � LONMe � ljFTNhFZHGLOdoWXYPFTe	qjFZdob&S�WsEPWoF-Y
	� � ¡Z¡Z¡ 	� � zk|]UMF]F-I:KML9EPWob^N3YabOD4QibOEPWob^N�STLONÓn�FehF�HGWsq^F-e�DcHPb^QL�q9L9HGWXL9EPWob^N3LOd�mMHGWoNMSZWsmMdoF � ( ; P;�� *^�tÀ=���´� 	�´�`�P��� ¬Y`Khn �`FTS�E�EPb � � �c� � �����

� � �� f � � �c� � �����
� � �� f   Î � Î � z |]UMWXY�doFTL^eMYiEGb EPUMF � KhdoFZHt��¹6L9l^HVLON&ljFFTI:K3L9EPWob^N **j� U D ÀD 	� � V  D ÀD � � � ¬&¡1 D�L m�L9HPEPWXS�KMdXL9H¢S�b9��bOHGehWoN3L9EPF � � WXY L9n3YPFZN:E�D*HGb^Q À f�EPUMFZN F � � 9 9���� WXY�S�b^N3YtEVLON:EZz 1 N ljFZNMF�HVLOdF � � 9 9���� WXY~SZLOdodoF-e¢EGUhF�Qib^Q�FZN:EGKhQ SZb^N �`Khl:L9EPF�EPb � � z 1 D 9 9 ��� � ¬ fh[�F�YPL-� � � WXYWsljNhbOHVL9n3doFOz1 D À U3L^Y=NMb FBQ"m3doWXS�WsE=EGWoQiF�e&FZm�FZN3ehFZN3S�F�EPUhFTN�n´��Q�KhdsEPWsm3ds�"WoNhl¢n´��	� � LON3e¤YPKhQ�QiWoNhl¢b-qjF�H �[�F�SZLON�ehFTehK3S�F

	� � F � �ÀÐ� 	� � D ÀD 	� � �À � S�b^N3YtEVLON:E ¡
�
**^� U 	� � D ÀD 	� �  À V � w� � D ÀD 	� � Ñ 	� � **^� U D ÀD 	� � V  D ÀD � � 	� �  D ÀD 	� � w� ���¬&¡ �

 T�



|]UMWXYWXY]EPUMF�FZNMF�HPl^��S�b^N3Y`F�HPqOL9EPWob^N�FTI:K3L9EPWob^N{z|UhF 
�LOQ�WodsEPb^NMWXLON�WXY~ehF�_3NMFTe¢n´�
? � 	� � F �  À=���:� 	�´�`�P�A¡

��F�HGF�l:L9HVe ? � ? ���:� F �`�P� z�� F�NMFZF-e�EPb��`WoN:qjF�HPE � F � � 9 9�� � EPb¢ljFZE 	� � � 	� � � �:� F �`�P� zr��F�Q�LT�ehFTehKMSZF�EGUhF 
�LOQiWodsEPb^NMWXLON�FTI:K3L9EPWob^N3Y]bOD\Q�bOEPWob^N »
	� � � D ?D F � � 	F � �7 D ?D � � ¡

� � z K YPb^QiFSZL9HGF]K3Y`WoNhl�EPUMF~SGU3LOWoNÓHGKMdoF]WXY\HGFTI:KMWsHGFTegfjYPWoNMSZF]ehF�HGWsqOL9EPWsq^F-YabOD À L9HGF]WoQimMdoWXSZWsEPds��ehF�_3NhF-e[~WsEGU � bOH 	� S�b^N3YtEGLON:ETf�[�UhWodoFiehF�HGWsq9L9EPWsqjFTY�bOD ? L9HGFÓWoQimMdoWXSZWsEPds�0ehF�_3NMFTe�[~WsEPU � bOHGF S�b^N3YtEVLON:EZz �1 D ? � ?Ð� �:� F �`�P� U3L^YNhbiF Q"mMdoWXSZWsE � �³e&FZm�FZN3ehFZN3S�FOf&W/z F^z ? �@?Ð���´� F � fMEPUhFTN
* ?*^� � D ?D � � 	� � Ñ D ?D F � 	F � � ¬&�W/z FOz ? WXYÁS�b^N3Y`FZHPq^FTegza|UhF�SZbOHPHPF-Ytm�b^N3ehWoN&l	I:KMLON:EPKMQ���Q�FTSVU3LONhWXSTLOdMY`�&YtEPFTQ WXYJbOnMEGLOWoNhF-e�n´��WoN:qjFZN:Et�WoNhl�bOm�FZHVL9EPbOHVY � � f(F � YPKMSVU�EGUML9E
� � � � F � � � 3&45 � � � � 3 45 Ç � � � F � Éj�

[~UMF�HGF Çj��É WXYEPUhF��\b^WXYGY`b^N�nhHVL^SG¥^FZEZf3ehF�_3NhF-e¢DcbOH~E�[�b�SZdXL^YPYPWXSZLOd{e&�"NMLOQ�WXSZLOdgq9L9HGWXL9n3doFTY � f  n´�
Ç �Á��ÁÉ�� D �D � � D D F �  D �D F � D D � � ¡|]UMFZN�D$bOH�LON:�¢E³[�b�I:KMLON:EGKhQ qOL9HGWXL9nMdoF-Y
� �Á�� � � 3 45 Ç �Á� JÉ]Ñ ��� 45 � �A¡

1 N�EGUhF�SZb9��bOHVehWoNML9EPFrHGF�mMHPF-Y`FTN:EGL9EPWob^N{f
F � �7,3 45 DD � � ¡1 N·EPUhF u"SVUhH-wbjehWoNhljF�H HGF�mMHGFTY`FTN:EGL9EPWob^N EPUMF0YtEVL9EPF¤q^FTS�EPbOHVY�q9L9HP�È[~WsEGU·EPWoQiF L^Y¢Y`m�FTSZWs_MF-e n´� EPUMFu&SGUhH(wbje&WoNhljF�H~FTI:K3L9EPWob^NgfMFOz¶lMz 3&45ED AD � �@? A �

±O¬



LON3e EPUMF�e"�"N3LOQiWXSTLOd4q9L9HGWXL9nMdoF-Y � S�b^N3YtEGLON:E]bOmgF�HVL9EPbOHVY�z�|+bÓm�L^YPY�EPb�EPUhF 
�FZWXY`FTN:n�F�HPlÓm3WXS�EGK&HGFOf&[�FWoN:E`HGb&e&K3S�F�L�KMNhWsEVL9H`��bOm�F�HVL9EPbOH~ehF�_3NMFTe�n´�
3&45 D �D � �@? ��¡

� 1 D ? WXY~S�b^N3YtEVLON:E]EGUhFTN �Ò� � Ô ������� z � |]UMF 
=FTWXY`FTN:n�F�HPl�m3WXS�EGK&HGFr[]LTqjFrD$KhN3S�EGWob^N�WXYljWsq^FTN�n´�
A	� �	� � A

LON3e�WXY�S�b^N3YtEGLON:E~WoN�EGWoQiF^za��F�e&FZ_MNMF�EGUhF 
�FZWXY`FTN:n�F�HPlim3WXS�EPKhHGF�bOm�F�HVL9EPbOHVY�n´�
� � �	� �	� ��¡

| 
�FZN
� A � � A � � � � A	� � � � A	� �� � A	� � � �	� � A	� �� � A	� � � �"A � ¡£¤bOHGFZb-qjF�H � � YPL9EPWXY`_MF-Y�EPUMF�FTI:K3L9EPWob^N�bOD\QibOEGWob^N

3 45ED � �D � � � � � � ? � � ¡
1 N�D/L^S�EEPUMF�S�dXL^YGY`WXSTLOdgFTI:K3L9EPWob^NMYbOD\Q�bOEPWob^N�Q�L-� n�Fr[~HGWsE`EPFZN�WoN�EGUhF�LON3LOdobOljb^KMY�D$bOHGQ

* �*^� � Ç �J� ? Éj¡
� � <9>G>A@/BA< ��� @ � � % ����� !(#A@ � >

C SZdXL^YPY`WXSTLOdk_MFTdXe S �c���`�P� Q�L-�0n�F�HGF�l:L9HVehFTe L^Y	S�bOHPHGFTYtmgb^NMehWoN&l�EGb�b^NhF�ehF�l^HGFTF�bOD�D*HGFTFTehb^QL9E�FTL^SVUÈm�b^WoN:E�WoN Ytm�L^S�FOf�YPb EPU3L9E � WoN S �$�k�`�P� � 3 WoN � � z·�3bOH L S�dXL^YPYPWXSZLOd]_3FZdXe EGUhFTbOH`� EPUMF¹6L9l^HVLON&ljWXLON�WXY~L�D$KhN3S�EPWob^N3LOd{bOD6EPUMFr_MFTdXehY S �c���`�P�V»
À � S � � ( Æ � S � D § S � * � �k�

LON3e¢EPUMF	L^S�EPWob^N�WXY
( ; P;�� *j�tÀ � S � � (+* , � Æ � S � D § S �A¡

±& 



��F�bOnMEGLOWoN EPUMF�FTI:K3L9EPWob^N bOD]QibOEPWob^N n´� FTI:K3L9EPWoN&l�EPb�ºTF�HGb�EPUMFiq9L9HGWXL9EPWob^N bOD�EPUhF L^S�EPWob^N�S�bOHPHGF��Ytmgb^NMehWoN&liEPbiq9L9HGWXL9EPWob^N3YWoN S YGL9EPWXYtDc�"WoNhl
� S � ¬ L9E ���·� � �`� � ¡

|]UMFZN � ( Æ � S � D § S � * ,-���)( � D ÆD S � S Ñ D ÆD � D § S � �&� D § S �  *-,T��0�&� D § S � D § � S ¡ �
�)( � S � D ÆD S  D § � D ÆD � D § S � �  * ,T�Ñ ( D § � � S D ÆD � D § S � � * , �+¡u"b�L^Y � S WXYWoNMehF�mgFZN3e&FTN:E�D$bOH~F-L^SGU �c���`�P� f

D § � D ÆD � D § S � �  D ÆD S � ¬&¡
� z¶lMzof+WsD Æ � �� � D S � �  �� = � S � fvEPUMFiFTI:K3L9EPWob^N bOD�Q�bOEPWob^N n�F-S�b^Q�FTY � D � Ñ = � � S � ¬ fvW/z F^z�EPUMF}r��F-I:KML9EPWob^N{z��F�WoN:E`HGb&e&K3S�F�LÓljFTNhFZHVLOdoWXY`FTe�Q�b^Q�FZN:EPKMQ

6Á�$�g�k� D ÆD 	S ¡|]UMF 
�LOQ�WodsEPb^NMWXLON�ehFZN3Y`WsE³��WXY~e&FZ_MNMFTe¢n´�
� � 	S �$�g� 6J�/���\ Æ �

EPUMFZN ? � (+* � � 	S �c�k�`�P� 6J�c���`�P�\�ÀÐ�%( � * � ��¡
�3bOH~EPUMF�}r�p_MFTdXe 60� 	S LONMe

� � �� 	S�� Ñ �� � 6 S � � Ñ �� = �TS�� ¡|]UMF	EPbOEGLOd\FTNhFZH`l^� � � * � � YPUhb^KMdXe�n�FÓSZb^NMYPF�HPq^F-e�LON3e�EPUhFÓºZFZHGb¢SZb^Q�m�b^NMFZN:EVY~bODÁYPb^QiF��9��q^F-S�EPbOH
� § zÁ|+b�S�b^N3YtEPHPK3S�EEPUhWXYZfh[�F�WoN:E`HGb"ehK3S�F�EGUhF�FTNhFZH`l^�:��Q�b^QiFTN:EPKhQ EPFZN3Y`bOH

� §^¨ � D § S D ÆD � D ¨ S � 
Æ ¦ §O¨ ¡

±^±



|]UMFZN�[�F�U3LTqjF
� § �%( � § � * � �

LON3e ? � � � � ( � �P� * � ��¡
� §^¨ WXY~SZb^NMYPF�HPq^F-e�WoN�EGUhF�YPFZN3Y`F�EPU3L9E

D ¨ � §O¨ ��¬&¡
� D ¨ � §O¨ � D § S D ¨ � D ÆD � D ¨ S �  Ñ D ¨ D § S D ÆD � D ¨ S � ¦ §O¨ � D ÆD S Ñ D ÆD � D � S � D ¨ D � S 

��¬
K3Y`WoNhliEPUhF�FTI:K3L9EPWob^N3Y]bOD\Q�bOEPWob^N{z �|UhF�S�b^N3Y`F�HPqOL9EPWob^N�bOD � §O¨ WoQimMdoWoF-Y � § � � � § � * � � E`HVLON3YtD$bOHPQ�YÁL^Y�L��9��q^F-S�EPbOH]LON3e�WXYJEPWoQiF��WoN3e&FZm�FZN3e&FTN:E � �tK3YtE=L^Y�D$bOH�� ��� �/��� FTL9HGdoWoFZH � z

� § WXYEPUMF�FZNMF�HPl^�:��Q�b^Q�FZN:EPKMQ qjFTS�EPbOHTz

±O¸



� -M<$��//@*>�<(//@ !$� !�� / ���R� � ��� �.� %�� # � < � >ZBV< � <$#�� � � %��
|UhF�¹6L9l^HVLON&ljWXLON Æ � �� � D S � �  �� = �TSg�doFTL^eMY�EGbiEPUMF�}�����FTI:K3L9EPWob^N � D � Ñ = � � S � ¬&¡|]UMFrljFZNMF�HVLOdoWXYPFTe�Q�b^QiFTN:EPKhQ WXY]ljWsq^FZN�n´�

6¤� D ÆD 	S � 	S ¡
��F�SZLON�[HGWsEPF Æ � �� 	Sg�  �� � 6 S � �  �� S�� ¡|]UMF�LON3LOdobOljKhF-Y�bOD6EPUMF�S�b^Q�Q�K&EVL9EPWob^N�HPFTdXL9EPWob^N3Y

� � � � F � � � 3&45 � � � � � � � ��� � � � � F � � F � � � ¬L9HGF
� S �c�k�`�P�A�06Á�c� ¾ �t�G� � ��3 45 �&�c�� � ¾ �V�
� S �c���t�G�V� S �c� ¾ �t�G� � ��¬&�
� 6Á�c�k�`�P�A�06Á�c�v¾��t�G� � ��¬&¡� bOEGFrEPU3L9E~EPUMFTYPF�L9HPF	LOdod+L9EEPUMF	YPLOQ�FrEPWoQ�F � z�|]UMFTYPF�L9HGF�SZLOdodoFTe � +.-M< � //@ � � BV<$� !$�3@/BV< � B ! � ��-��/�<(/$@ !$� # � � <(//@0!$�M>�� ���
	 >�� zi��F�LOds[]L-�&Y�L^YPYPKhQ�FÓDcHGb^Q NMb-[ b^N EPU3L9E�[�F�L9HGFiWoN EPUMF 
�FZWXY`FTN:n�F�HPlm3WXS�EPKhHGF � [~WsEPUMb^KhEÓFBQ"m3doWXS�WsEPds� [~HGWsEPWoN&l L¤Y`Khn3YGS�HGWsmME 
 � za|UhF F-I:KML9EPWob^N3Y	bODQ�bOEPWob^NÐYPUhb^KMdXe EGL9¥jFEPUMFrDcbOHGQ 3 45 	� � � �J� ? � ¡��F�UML-q^F ? �%( � *:�Z��� � � ( � �� 	S �JÑ �� � 6 S �t�ÁÑ �� =�� S � � *´���v¡|+b�Y`FTF�EPU3L9EEPUMF 
�
 � Y~L9HGF�L9mMmhHGbOmMHGWXL9EPFOf3S�b^N3Y`WXehF�H

� S �c���`�P�V� ? � � � S �c���`�P�V� ( � �� 6Á�c� ¾ �`�P� � Ñ �� � 6 S �$� ¾ �`�P� � Ñ �� = �TS �c� ¾ �`�P� � � * � � ¾ �
� �� ( *:���v¾ � � S �$�6�V� 6Á�c�v¾c�`� � Ñ � S �c�\�V�-� 6 ¾ S �c�{¾c�`�t� � Ñ =�� � S �c�\�V� S �$�{¾$�t� � � ¡

� S �c�\�V� S �$�{¾$� � � ¬	Ä � S �c�\�V� 6 ¾ S �c�v¾c� � � ¬&¡u"b � S �c�6�A�&? � � �� ( Ç 6Á�c� ¾ � � S �c�6�A�06Á�c� ¾ � � Ñ � S �c�\�V� S �$� ¾ � � 6J�c� ¾ �GÉ
��3&45 ( 6Á�c� ¾ � �h�c�� � ¾ �0* � � ¾
��3&45 6J�c�\��� 3 45 	S �c�6� � } ¡

± �



� � bOEPFr[�F�U3LTqjF�YPK&mMmhHGF-YPY`F-e � D$bOHnMHPFZq"WsE���UMF�HGFOz � ��F�LOdXYPbiU3LTqjF
� 6Á�c���`�P�V� ? � �Ã � (+*:���{¾ � �� 6Á�c�{¾c�t�ÁÑ �� � 6 S �c�v¾*�`�JÑ �� =�� S �c�v¾*�`� � �06Á�c�\� �

�Ã �� (+* � � ¾ Ç 6 ¾�S �c� ¾ � � 6 ¾ S �c� ¾ �A�06Á�c�\� � Ñ � 6 ¾�S �c� ¾ �V� 6J�c�\� � 6 ¾ S �c� ¾ �VÉ
 �� = � (+* � � ¾ Ç S �c� ¾ � � S �c� ¾ �V� 6Á�c�6� � Ñ � S �c� ¾ �V� 6Á�c�6� ��S �c� ¾ �GÉ

�Ã 3&45 ( * � � ¾ � 6 ¾�S �c� ¾ �A¡ 6 ¾ �h�c�� � ¾ �vÑ = �.S �c� ¾ � �h�c�� � ¾ � �
��3 45 ( * � � ¾ � � 6 ¾ � �TS �c� ¾ � �&�$�� � ¾ �6 = �TS �c� ¾ � �&�c�� � ¾ � �
��3 45 � 6 � S �c�\�+ =�� S �c�\� �
��3 45 wS �$�6� K3Y`WoNhl�}�����FTI:K3L9EPWob^N
��3 45 	6J�c�6�

L^Y]HGFTI:KMWsHGFTegzÁu"b�EPUMF�F-I:KML9EGWob^NMYbOD\QibOEGWob^N�L9HGFrq^F�HGWs_3FTegz|6b¢YPFZF	EPUMFÓSZb^NhNMFTS�EPWob^N�n�F�E³[�FZFZN¤EPUhFÓI:K3LON:EPWXYPFTe�_MFTdXe¤LON3e�WsEGY=m3L9HPEPWXSZdoF�WoN:EPFZHPmhHGF�EVL9EPWob^Ngf�[�FNMFZFTe�EPb�dob´bO¥�L9EEGUhF��3b^KhHPWoFZHE`HVLON3YtD$bOHGQiF-e¢_3FZdXegza� F�ehF�HGWsqjFTe�EPUMWXY~FTL9HGdoWoF�H�WoN�EPUMFrDcbOHGQ
S �/�����  � ±�6\� � ( *:� 2  ± F � : 7 Ï � 2 � � Ô �213��� Ñ 7 Ô � 2 �0� �213���9<

�3bOH S EPbin�FrUMF�HGQ�WsEPWXLON�[�FrHGF-I:KhWsHGF
7 Ô � 2 �J� � 7 Ï � 2 � � �]� � �?� 2 � YGLT� �
7 Ï � 2 �J� �4� 2 �V¡|]UMFZN S �$�g���  � ±�6\� � (+* � 2  ± F ��: �4� 2 �0� Ô �213��� Ñ � �?� 2 �0� �213��� <� F-SZLOdodgEPUML9E[�F	Y`UMb-[�FTe�EPU3L9E[~WsEGU S 1 �/����� � Ô �213��� fh[�F�U3LTqjF

� S 1 � S 1 � � � ± F � � ±�6\� � �h� 2  2 ¾ �V¡
��FrEPUMF�HGF�D$bOHGFrU3LTq^F

� � Ô �413�5� � S � ���4� 2 ��� ( � F � S �c�k�`�P�vÑ 3 6Á�c�k�`�P� � � �213��� *:�����
 � � �413�5� � S � ��� �?� 2 ���%( � F �<S �$�k�`�P�6 3 6J�$�k�`�P� � � Ô �213��� * � �k�

±^Õ



DcHPb^Q [~UMWXSGU�[�F�bOnMEGLOWoN�K3Y`WoNhl�EPUhF 
 
 � Y
� �4� 2 �V� � � � 2 ¾c� � �r± F �.�&� 2  2 ¾c��� ±�6\���O�
� �4� 2 �A� �4� 2 ¾ � � ��¬&�

� � �?� 2 �V� � �?� 2 ¾ � � ��¬&¡��F�NMb-[RUML-q^F�EPb�e&FZ_MNMF	EPUMFÓY`m3L^SZF�b^N�[�UhWXSVU¤EPUMFTYPF�bOm�FZHVL9EPbOHVY=L^S�ETz=��F�YtEGL9HPE�n´��ehF�_3NMWoN&l¢EPUMF�tq9L^SZKhKMQ YtEGL9EPF<�iYPKMSVU�EPU3L9E
�4� 2 � � ¬ � � ¬ D$bOH�LOdod 2 � � ¬ � ¬ � �p O¡

u"WoN&ljdoFrm�L9HPEPWXS�doF�Y`EGL9EPFTY~L9HGF�e&FZ_MNMFTe¢n´�
� 2

� � � � � 2 � � ¬ � ¡
|]UMFZN

� 2 ¾ � 2 � � � ¬ � �4� 2 ¾ � � �(� 2 � � ¬ �� � ¬ � Ç � � � 2 � �4� 2 ¾$�{Ñ � �4� 2 ¾c�V� � � � 2 � � � ¬ �� � ¬ � Ç � � � 2 � �4� 2 ¾$� � ¬ � Ñ � ¬ � � �4� 2 ¾c�V� � � � 2 � � � ¬ ��r± F � �&� 2  2 ¾ ��� ±�6\� � � ¬ � ¬ ��r± F �.�&� 2  2 ¾c��� ±�6\���O¡|�[�b9��m3L9HPEPWXSZdoF�YtEGL9EGFTY~L9HGF�e&FZ_MNMFTe¢n´�
� 2 � � 2 � � � � � � 2 � � � � � 2 � � � ¬ � ¡


 doF-L9HGds�
� 2 � � 2 ��� � � 2 � � 2 � � L^Y � �4� 2 � �V� �4� 2 � � � � ¬&¡1 E=SZLON�n�F�YPUhb([~N � YPFZF 
=b^Q�F�[�bOHP¥ �:� EPUML9E

� 2 ¾ � � 2 ¾ � � 2 � � 2 ��� �� ±�6\� � � ± F � � ��� ± F � � �VÇL�&� 2 �  2 ¾ � � �h� 2 �  2 ¾ � �{Ñ��&� 2 �  2 ¾ � � �&� 2 �  2 ¾ � �VÉj¡��F�LOdXY`b�UML-q^F
� ¬ � 2 � � � ¬ � � � � 2 � � ¬ � � � � ¬ � �4� 2 � � ¬ � � ��� ¬LON3e�Y`WoQ�WodXL9HGds� � 2 � 2 � 2 ��� ��¬&¡

±(�



C=N � ��m3L9HPEPWXSZdoF�YtEGL9EGF�WXY~e&FZ_MNMFTe¢n´�
� 2 � 2 � ¡�¡Z¡ 2 � � � � � � 2 � � � � � 2 � ��¡Z¡Z¡�� � � 2 � � � ¬ � �

[~UMWXSVU WXY Yt�"Q�Q�F�E`HGWXS�KMNMehF�H�mgF�HGQ�K&EVL9EPWob^NMY�bODR2 � ¡Z¡Z¡ 2 � z 1 E�WXY�EGUhWXY Y`�"QiQ�F�E`HP� [�UhWXSVU WXY�EPUMFehF�_3NhWoNhl�SVU3L9HGL^S�EPF�HGWXY`EPWXSÓbODJn�bjYPb^NMY�LON3e0doFTL^eMY�EPb�[]LTqjF���DcKMN3S�EPWob^N3Y�[�UhWXSVU L9HPFiY`�"QiQ�F�E`HGWXS�KhN3e&FZHWoN:EPFZHGSVU3LON&ljF�bOD6m�L9H`EGWXS�doFTYZz��F�U3LTqjF
� 2 ¾ � 2 ¾ � ¡�¡Z¡ 2 ¾� � 2 � 2 � ¡Z¡Z¡ 2 � � ��¬ D$bOH = �� � �

� �m�FZHGQ�YbOD ��� � � � �
��

� & � ± F �� � ±�6\� � �&� 2 ¾ � � � �  2 � �V¡
1 D

�
� � Y`m3L^SZFrbOD � m�L9H`EGWXS�doF�YtEVL9EPFTY
� Y`m3L^SZF�Ytm�LONhNMFTe¢n´� Ç � 2 � ¡�¡Z¡ 2 � � �EPUMFZN�EGUhFrEPbOEVLOdvYtm�L^S�F

� � Ñ �
�[~UMWXSVU�WXY6EPUMF]Ytm�L^S�FÁbOD�YtEGL9EGFTY6bOD�LON�WoN3e&FZ_MNMWsEPF�N´KMQ	n�FZH\bODhngbjY`b^N3Y�zv� F]e&FZ_MNMF�L=N´KhQ	ngF�HabOm�F�HVL9EPbOH

� �  � ±�6\� � ( * � 2± F � � �(� 2 � �4� 2 �A�[~UMWXSVU�YPL9EGWXYt_3FTY
� ��� � �(� 2 � � � � �(� 2 �LON3e�UMFZN3S�F

� � 2 � ¡Z¡Z¡ 2 � � � � � 2 � ¡�¡Z¡ 2 � �� YPFZF 
=b^Q�F�[�bOHP¥ �:� z�u"b � SZb^KhN:EGY]EPUMF�N´KMQ	n�F�H~bOD6m�L9HPEPWXS�doF-Y�za��F�Q�L-��WoN:EPFZH`mMHGF�E
�Ð� 2 �J�  � ±�6\� �  ± F � � � � 2 � �4� 2 �L^Y]EPUMF�N´KMQ	n�FZH�ehFZN3Y`WsE³��WoN�Qib^Q�FZN:EPKMQ Y`m3L^SZFOf3LONMe�EGUhFZHPFZDcbOHGFrEPUhF�EPbOEGLOdvQib^Q�FZN:EPKMQ Y`UMb^KhdXe�n�FljWsq^FTN�n´�

� § � ( �Ð� 2 � F § * � 2
�  ��±�66� � ( * � 2± F � � �(� 2 � �4� 2 � F §

±'�



��FiY`UMb^KhdXe LOdXY`b¢ngF�L9nMdoFÓEPb�e&FZHGWsq^FÓEPUMWXY�ehWsHGFTS�EPds��D*HGb^Q EPUMF�FTL9HGdoWoF�H�FBQ"mMHPF-YPYPWob^N�D$bOH�EPUMF�FZNMF�HPl^�:�Q�b^QiFTN:EPKhQ EPFZN3Y`bOH � §^¨ z 1 N�m�L9HPEPWXS�KMdXL9H
� �=�@? � �� ( � 	S �JÑ � 6 S �t�JÑ =�� S � � *:�Z�v¡

� b([ ( S ��*´���0�  � ±�6\� � ( *´��� ( *´� 2  ± F � : �4� 2 �0� Ô �213��� Ñ � � � 2 �0� �213��� <
( * � 2 ¾  ± F ¾²��� �4� 2 ¾ � � Ô �21 ����� Ñ � �(� 2 ¾ �0� �21 ������� �

( 	Sg� * � �0�  � ±�6\��� ( * � � ( * � 2  ± F ��: ,3 F � �4� 2 �0� Ô �213��� Ñ 3 F � � �(� 2 �0� �413�5�9<
( *´� 2 ¾  ± F ¾²� � ,3 F ¾²� �4� 2 ¾c� � Ô �21 ����� Ñ 3 F ¾y� � � � 2 ¾c�0� �21 ����� � �

( � 6 S � � * � �0�  � ±�6\��� (+* � � (+* � 2  ± F ��: 3 2 �4� 2 �0� Ô �419���  3 2 � �?� 2 �0� �213��� <
( * � 2 ¾  ± F ¾²��� 3 2 ¾ �4� 2 ¾ �0� Ô �41 ���5�  3 2 ¾ � �(� 2 ¾ �0� �41 ������� �

LON3e�YPbhfhK3Y`WoNhl
(+*:��� � Ô �419��� � Ô �41 ����� ��� ±�66�t� � Ô �	� 1 ! Ï 1$�"!�� �&� 2 Ñ 2 ¾*�A�

LON3e � F � � � � 2 � Ñ = � fh[�Fr_3NMe
� �=�  ±  � ±�6\� � (+*´� 2  � ± F � � � Ç � 	� F �(�t�JÑ 2 �JÑ =�� � �4� 2 � �4� 2 �+Ñ � 	� F �(�t�ÁÑ 2 �JÑ =�� � � � � 2 � � � � 2 �

Ñ � � F �(�t�ÁÑ 2 �JÑ =�� � ��� � � 2 � �4� 2 �+Ñ �4� 2 � � � � 2 �`�VÉ
�  ±  � ±�6\� � ( * � 2  ± F � F � ��� �(� 2 � �4� 2 �vÑ �4� 2 � � �?� 2 �`�V¡1 N�ljFTNhFZHVLOd�[�Fr_3N3e

� § �  ±  � ±�66� � ( * � 2  ± F � F § � � �(� 2 � �4� 2 �+Ñ �4� 2 � � �?� 2 � �
�  ��±�66� � (+* � 2  ± F � F § � � �(� 2 � �4� 2 �+Ñ �� � ±�6\� � ± F � �&�/¬:� � ¡|]UMF �&�/¬:� QiF-LONMYÓEGUML9Ei[�F�ljF�E�LONÈWoN&_3NhWsEGF�LON3Yt[�F�HTz���F�QiFZHPFTds� ehWXYPSZL9HVeÐEGUhWXYiWoN&_3NMWsE��ÐEPb ljFZEEPUMF�mhHGF�q"Wob^K3Y�HPF-Y`KMdsEZz·|]UMWXYiWXY�NhbOE L^Y�L9HPnMWsEPHGL9HP�ÈL^YiWsE�L9mMm�F-L9HGYZz |UhF�EPHPb^Khn3doF�QiFZHGFZds� SZb^QiF-YDcHPb^Q EPUMFrbOHVehF�HGWoN&libOD � LON3e � � WoN 
�f&[�UhWXSVU�[�F�S�b^KMdXe�U3LTq^F�L^e �`K3YtEPF-e¢D*HGFZFTds��n�FZDcbOHGF�m�L^YPY`WoNhl�EPbEPUMF�I:KMLON:EGKhQ���Q�FTSVU3LONhWXSTLOdaFBQ"mMHGFTYPYPWob^Ngz 1 DÁ[�F^xye UML^e Y`K�� S�WoFZN:ErD$bOHGFTY`WsljU:ErEPb�ehb�EPUhWXYZf{[�F�S�b^KMdXeU3LTq^F�bOnhEGLOWoNMFTe EPUhF�FTL9HGdoWoFZH�FBQ"mMHPF-YPYPWob^NÈYtE`HVLOWsljU:EGL-[]LT�^z � F�NhFTFTeÐEPb [HGWsEPF ? YPb EPU3L9E�LOdod]EPUMF

±(�



LONMNhWoUMWodXL9EPWob^N0bOmgF�HVL9EPbOHVY � YtEGLON3e�EGb¢EPUMF�HGWsljU:ErbODÁLOdod\EPUMF�S�HGFTL9EPWob^N0bOm�FZHGL9EGbOHGY � � z�|UhWXY�mMHGb"SZFTYPYWXY~SZLOdodoF-e 2��	�95 #3! �	�3
+� �?'/2�� bOH]� WXSG¥�bOHVe&FZHGWoN&l�LON3e�WXY�ehFZNMbOEPFTe¢n´��SZb^dob^NMYZz
� HGWsEPF S �$�g�k� S � Ï � �$�g�{Ñ S � Ô � �$�g�

[~UMF�HGF S � Ï � �/�����  � ±�6\� � ( * � 2± F � �4� 2 � � Ô �213���
�  � ±�6\� � ( * , F �&� F �  = � � � � F � �0� Ô �213��� �4� 2 �V�

S � Ô � �/�����  � ±�6\� � ( * � 2± F � � �(� 2 �0� �213���
�  � ±�6\� � ( * , F �&� F �  = � � � � F � �0� �213��� �4� 2 �V¡

|]UMF�NMbOHPQ�LOd ��bOHGehF�HGF-e¢mhHGb&e&K3S�E
» S �$���`��» � � S � Ï � �$��� � �ÁÑ � S � Ô � �$��� � �ÁÑ ± S � Ô � �$��� S � Ï � �$�g�V¡� FZ_MNMF ? �)( *:���  ± »3� 	S �ÁÑ � 6 S �`�ÁÑ =�� S �-�Á»

�  ��±�66� � ( * � 2± F � � �(� 2 � �4� 2 � F � � ( * � 2 �Ð� 2 � F � ¡

 LON�Y`UMb-[

� �
§ � S �$�g� � �p,3 D § S �$��� 
 UhF-SG¥

DcHPb^Q [~UMWXSGU�WsED$b^dodob-[�YEPU3L9E
� Ô � � ��� S �/���0� � � ��� � S �$�� �&�V¡

� # �@ /0#P<$# �(� //@�� � B ! � ��-�/�<(/ !$#V>�<$� %�>V@ ���(- � <$# %O@ >B/ #�@� -�/$@ !$�h>
|UhF 
�
 � YrY`m�FTSZWsD*��EPUhF-S�b^Q�Q�K&EVL9EPbOHVY�bOD S �$� � � f S �$� � � WsDÁEPUMF�EPWoQiF-YrbODJEGUhFibOm�FZHVL9EPbOHVY�L9HGFEPUMF�YPLOQ�FOz
� b-[ SZb^NMYPWXe&FZH � S �$� � �A� S �$� � � � [~WsEPUMb^KhEEPUMWXY]HGF-YtE`HGWXS�EGWob^Ngz|UhF�LONMY`[�F�H~WXY~L�S�b^Qim3doFBQ´��q9LOdoKMFTe�DcKMNMS�EPWob^N{fhNhbOE=LON�bOm�FZHVL9EPbOHTz

±(�



¹+FZE

� S �$� � �V� S �$� � � � ��3����$� � �P� � �Ä � Ô � � ��� � S �$� � �V� S �$� � � � � � � ��� ��3 � Ô � � ��� ���$� � �P� � � � � � ���
� �
Ô � � ��� S �$� � �0� � � ��� � � Ô � � ��� S �$� � �0� � � ��� � ��3����$� � �P� � �

� S �/� � ��&�A� S �$� � ��&� � ��3����$� �  �3�P� � ��&�k� 3����/� � �P� � �Ä ���$� � �P� � �������$� �  � � �G¬:� ���i�Ã� � �V¡

� WsEPU�L�Y`doWsljU:E�SVU3LON&ljFrbOD\NMbOEGL9EPWob^N{f

� S �$� � �V� S �$� � � � ��3����$� �  � � �� � S � Ï � �$� � �V� S � Ô � �$� � � � Ñ � S � Ô � �$� � �V� S � Ï � �$� � � ��  ��±�66� � ( * � 2± F � � Ô �213� �;� � Ô � P �   � ±�6\� � ( * � 2± F � � �419� � � � Ô � P � ¡u"b ���$�����· 3� ±�6\� � ( * ���± � � � � Ô �������  � ������� �A� � � � & � � Ñ = �
�· 3� ±�6\� � ( * , � � Ô ������� 
-� � � � �h� � �  = � �

[~UMF�HGF 
-�c¦3���ÈÑ   �c¦ � ¬:��·   �c¦ � ¬:�V¡


 LON�Y`UMb-[
� L � � D � Ñ = � ��� ��¬

� n � DD � � � �Ã �&�c�\�
� S � ���/ÀJ���k�����$�g�
� e � ���$�g�k��¬ DcbOH � � � ¬&¡

¸^¬



��HPb"bOD/Y »
� L � ��F�E~WoN ( » � � �  = � � �h� � �  = � ����¬&¡

� n � � S �$� � �V� D� � � S �/� � � � �· 3 D �D � � � �$� �  � � �
��KhE � � � ��� �� �·�Ä ,3 D �D � � � �$� �  � � �k� � S �c� � �t�G�V� S �c� � �`�P� � � �@�&�c� �  � � �V¡

� S � ���/ÀJ�����· 3� ±�6\� � ( * , � � Ô �����  � 
T� � � � �&� � �  = � �
�· 3� ±�6\� � ( * , � � Ô �  � � � �5� 
-� � � � �&� � �  = � �V¡

� HGWsEPF � ¾4��À Ô � � � 
-� � ¾y�?�k� 
T� � �-� D$bOH À Ë Æ Ê Ï
Ä ���/ÀJ�����· 3� ±�6\� � ( * , � ¾ � Ô ����� �5� 
-� � ¾²� � �&� � ¾ �  = � �

�����/���V¡
� e � � S �$���V� S �/¬:� � ��¬ WsD �4�=� ¬&¡

1 D � � � ¬ EGUhFZHPF�WXY~L À Ë Æ Ê Ï Y`K3SGU�EPU3L9E ÀJ���Ã� ¾ [~UMF�HGF � ¾y� zJ|UhFTN
� S �$� ¾ �V� S �/¬:� � � ¬	� 3����/� ¾ �k� 3���� À��g�k� 3����/���V¡

CpKMYPF�D$Khd�D$bOHGQ�KhdXLiWXY
���/�����  � ±�6\� , (�� * , �� �  = � � Ô ��� �5� ¡|]UMF�WoN:EPFZl^HVLOd�WXY	e&FZ_MNMFTe n´� L�SZb^N:EPb^KhH�WoN:EPFZl^HVLOdkWoN EGUhF S�b^Qim3doFBQ � � mMdXLONMF�D$b^dodob-[�F-e n´� L�HGFTLOd* ��� WoN:EPFZl^HGLOd/z

�\b^doF-Y{L9E � � � $�� � � Ñ = � z ��HGb´bOD »

 b^dodXL9m�Y`F�b^N:EPbim�b^doFTYZz

 ±�6 3� ±�6\� , ( * � �± � � � �
Ô �������  � ������� � ¡

C�l:LOWoN�bOn´q"Wob^KMY]EPU3L9E � D � Ñ = � �����$���J� ¬ z
¸h 



��F�STLON�K3Y`FrEPUhF�SZb^N:EPb^KhH~WoN:EPFZl^HGLOdXY]EGb�S�b^N3YtE`HGK3S�E=��HGFZFTN�DcKMN3S�EPWob^N3Y�D$bOH
� D � Ñ = � � S � �

L9mMmhHGbOmMHPWXL9EGF�EPbiq9L9HGWob^K3Y]n�b^KhN3eML9H`��S�b^N3e&WsEGWob^NMYZz
� D � Ñ = � �����/�������h�c�6�

�
� �  � ±�6\� , ( � * , �� �  = � � Ô ��� �5�

� D �JÑ =��-��� � �  � ±�6\� , ( � *-, � �
Ô �������

�@�&�$�6�
WsD���WXY�LON:��S�b^N:EGb^K&H�D*HGb^Q  � EGb Ñ � NMFTL9H=EGUhF�HGFTLOd\L>Q&WXY=WoN0EPUhF � � mMdXLONMFOz � W���F�HGFTN:ErSGUMb^WXS�F-YbOD�� S�bOHPHGFTY`m�b^N3e EPb�e&W���F�HGFTN:En�b^KMNMeML9HP�¢SZb^NMehWsEPWob^N3Y�z
� L �

� L^e&q �$�g�k�p  ��±�66� , ( � L^e"q * , �� �  = � � Ô ������� ¡1 D � Ô ��� �5� ¼ ¬ FBQ"m�b^NMFZN:EPWXLOdods�	L^Y � � ¼ ,3 � EPUMFZN � L^e"q �$����� ¬ zv� HPWsEGF � � �p,3 �iÄ � Ô � � ! ¼�¬FBQ"mgb^NhFTN:EPWXLOdods��L^Y �i¼ � WsD � � � ¬ z�u"b
� L^e"q �$������¬ DcbOH �4� � ¬� D � Ñ = � � � L^e&q �$�������&�$�6�V¡

|+b�Y`b^dsqjF � D �JÑ =��T� S � �S ¼ S b^KhEj�$�g�V� ���=¼ Ñ �[�UhFZHGF � D � Ñ = � � S b^K&E=��¬S �$�g�k� S4b^K&E �$�g�{Ñ ( � �$� ¾ ��� L^e&q �$�  � ¾ � * , � ¾ ¡
¸j±



� n �

� HGF�E �$�����·  � ±�6\� , ( � HGF�E * , �� �  = � � Ô �������
� HGF�E �$������¬ D$bOH � � � ¬

� D � Ñ = � ���ÓHPFZE:�$�������&�c�\�V¡|+b�Y`b^dsqjF � D � Ñ = � � S � �S ¼ S WoN �$���V� � � ¼  �[~UMF�HGF � D �ÁÑ =��T� S WoN ��¬S �$����� S WoN �/���{Ñ ( � �$��¾c���ÓHGF�Ej�$�  ��¾*� *-,-�3¾ ¡
� S �

���]�$�g���  � ±�66� , ( �
�

* , �� �  = � � Ô ��� �5� ¡
� NÒEGUhF HGWsljU:EZf=� � � � � � Ñ = � Ñ 3 
 z � I:KMWsq9LOdoFTN:EPds�^f�ehWXYtm3dXL^S�F m�b^doFÐe&b([~N:[]L9HVehY�EPb � � �
� � � Ñ = �  3 
 z

����$�����  ��±�66� , (��
�

* , �� �  = � Ñ 3 
 � Ô ������� ¡
¸^¸



1 QimMdoWXSZWsEPds��[�F�EGL9¥jF 
Á¼ ¬ za�3bOH � � � ¬ L^YkWoNÓEPUMFehWXYPS�K3YPYPWob^NÓbOD � L^e&q [�F]Q�L-�ÓSZdobjY`F�EPUhF~S�b^N:EPb^KhHEPb([�L9HVeMY � � ¼ ,3 � z

����$�����Ã  � ±�6\� , ( � �

* , �� �  = � � Ô �������
�Ã 3� ±�6\� , ( * ���± � � � Ô ��������Ã 3 � S � Ï � �$�g�V� S � Ô � �/¬:� � ¡�3bOH � � � ¬ [�F�Q�L-��S�dobjYPF�EPUMF�S�b^N:EPb^KhHEPb-[]L9HVeMY � � ¼ Ñ�3 � z

���]�$�g�k�Ã  � ±�6\� , (�� � * , �� �  = � � Ô �������
�Ã 3� ±�6\� , ( * ���± � � � ��������Ã 3 � � S � Ï � �/¬:�V� S � Ô � �/��� � ¡

� b([
� ¬ � S �$�g� S �/¬:� � ¬ � � � ¬ � S � Ï � �$��� S � Ô � �/¬:� � ¬ �� � ¬ � � S � Ï � �/���V� S � Ô � � ¬:� � � ¬ ���3����$�g� WsD � � � ¬&¡
� ¬ � S �/¬:� S �$��� � ¬ � � � ¬ � � S � Ï � � ¬:�V� S � Ô � �$�g� � � ¬ ������$��� WsD �4� � ¬&¡� FZ_MNMF�EPUMF %-'/5 �-� �	��
6� �(��
 2 ����
61\.O% n´�

� Ç S �$� � �V� S �$� � �GÉ�� S �/� � � S �$� � � �$� � � � � � � �� S �/� � � S �$� � � �$� � � � � � � �V¡|]UMFZN
� ¬ � � Ç S �$�g�V� S �/¬:�VÉ � ¬ � ��3�� �]�/���V�

� ¬ � � Ç S �/� � �A� S �$� � �GÉ � ¬ � ��3�� �]�/� �  � � �V¡
¸ �



������� @ #P<jB � � � %
��F�YGLT[ EPU3L9EEPUhF�}��t�7_3FZdXe�ehFTYPS�HGWsn�FTe¢n�bjYPb^NMYZf"n�F-SZLOK3Y`F�bOD\EPUhF 
�
 � Y

� �4� 2 �V� � � � 2 ¾c� � �r± F �.�&� 2  2 ¾c��� ±�6\���O�
� �4� 2 �A� �4� 2 ¾ � � ��¬&�

� � �?� 2 �V� � �?� 2 ¾ � � ��¬&¡� 2 � 2 ¾ � � � 2 ¾ � 2 � ¡|+b�bOnhEVLOWoN�DcFZHGQiWob^N3Y�[�F�[�b^KMdXe�NMFZF-e
� 2 � 2 ¾ � �p � 2 ¾ � 2 �

[~UMWXSVU�[�b^KhdXe�HPF-Y`KMdsE~WsD � � � 2 � � � � 2 ¾ ���7 � � � 2 � � � � 2 ¾ � f3W/z FOz
Ç � �(� 2 �A� � �?� 2 ¾ �GÉ�� ¬&¡

1 E�EGK&HGN3Y�b^KhE�EPUML9E	EPUhF � WsHVL^S�FTI:K3L9EPWob^N HGFTI:KMWsHGFTY�YPKMSVU�LON:EPW ��SZb^QiQ�KhEGL9EPWob^N�HPFTdXL9EPWob^N3YrEPb�FZN3Y`KhHGFm�bjYPWsEPWsq^F�FZNMF�HPl^�^f�LON3eÐEGUhFZHPFZDcbOHGF�ehFTYGS�HGWsn�FTY�D$F�HGQ�Wob^NMYZz |UhF � WsHVL^S�F-I:KML9EGWob^NÈSTLON n�F�bOnMEGLOWoNMFTeDcHPb^Q EPUhF�¹6L9l^HVLONhljF�e&FTNMYPWsE�� Æ � A � 3��"§ D §  =¤� AbOH Æ ¾4� �� A 3��"§ D § A  = AEA ¡
|]UMFTYPF�E³[�b�¹6L9l^HVLON&ljF]ehFZN3Y`WsEPWoF-YaehW���F�Hkn´��L=EGbOEGLOdhehF�HGWsq9L9EGWsq^F 3 �� D § � A �"§ A � f:LONMeiY`b�ljWsq^F]EPUMFYGLOQiFFTI:K3L9EPWob^N3YJbODgQ�bOEPWob^N � EGUhF�Y`F-S�b^N3eib^NMF�WXYÁUhFZHPQ�WsEPWXLON � z�|]UMF~ljFZNMF�HVLOdoWXY`F-e�Qib^Q�FZN:EPKMQ WXYJljWsqjFZN�n´�

D ÆD 	A ¿ � 3A� A � � � ¿ � 3 A �Z¡
� bOEGFrEPU3L9EEPUMWXY~ehb´F-Y]NhbOE~WoN:q^b^dsqjF 	A�� � FrmgbjYtEPKMdXL9EPF�EGUhF #324%(' �³S�b^Q�Q�K&EVL9EPWob^N�HPFTdXL9EPWob^N3Y

Ç A ¿ �$�k�`�P�V� 3 A Â �c� ¾ �`�P�VÉ��C3 �&�$�� � ¾ � � ¿jÂ �
[~UMWXSVU�SZLON�n�Fr[~HPWsEPEPFZN

Ç A ¿ �c���`�P�V� A Â �c� ¾ �t�G�GÉ��@�h�c�� � ¾ � � �¿jÂ ¡��F�Y`Khmhm3doFZQ�FZN:EEPUhWXY[~WsEGU�EGUhF�L^YGY`KMQ�mMEPWob^N�EPUML9E
Ç A ¿ �c���`�P�V� A Â �c� ¾ �`�P�GÉr� Ç A ¿ �c���`�P�V� A Â �c� ¾ �`�P�VÉ�� ¬&¡¸jÕ



��F�Y`U3LOdod{YPFZF�Y`UMbOH`EGds�¢EPU3L9E]EGUhWXY~doFTL^eMY�EPb�m�bjY`WsEPWsqjF�FZNMF�HPl^�^zJ|]UMFZN
? �%(+*´��� � ,3 A �6¡ 6 A Ñ = AEA � ¡

|]UMF 
�
 � YYPUhb^KMdXe�doFTL^e�EPbiEPUMF�S�bOHPHGFTS�EF-I:KML9EGWob^NMYbOD\QibOEGWob^Ngzk� F�YPUhb^KMdXe�UML-q^F
	A � � A ¿ �&? � �Ã 3 (·Ç A ¿ �$�6�V� A Â �c� ¾ �GÉ � �+¡ 6 A �c� ¾ � � Â * � � ¾ Ñ = (·Ç A ¿ �c�6�A� A Â �c� ¾ �VÉ A Â �$� ¾ � * � � ¾�Ã 3 � �����+¡ 6 A �c�\� � ¿ Ñ = � ��� A �c�\� � ¿[~UMWXSVU�WXYWoN3e&FTFTe�EPUhF � WsHVL^SrFTI:K3L9EPWob^N�DcbOH A z � ��F�UML-q^F�K3Y`F-e�UMF�HGF

� A ����� � � Ç A ����É�� ���Ç A ���ÓÉj¡ �
��F�Q�L-�¢HGF�[~HPWsEGF ? K3Y`WoNhl�EPUhF � WsHGL^SrF-I:KML9EGWob^N�L^Y

? � ( * � � A 3�� � D � A ¡
|]UMF�FZNMF�HPl^�:��Qib^Q�FZN:EGKhQ EPFZN3Y`bOH~WXY]ljWsqjFZN�n´�

� §^¨ � 3 A � § D ¨ A ¡
� YPWoN&l�EGUhFÓljFZNMF�HVLOdkY`b^doKhEPWob^N bODJEGUhF � WsHVL^SÓF-I:KML9EGWob^Ngfg[�FiWoN:E`HGb"ehKMSZFiLONhNMWoUhWodXL9EGWob^N LONMe S�HPF-L9EPWob^NbOm�FZHGL9EGbOHGY »

A �$���J�  ��±�66� � ��� & � ( * �
2± F � � � � � F �0� Ô �213��� � � � F �vÑ � � � F �0� �213����� �� � F � �

LON3e�YPb A �$���J�  ��±�66� � ��� & � ( * �
2± F � � � � � F �0� �213��� � �� � F �vÑ � � � F �0� Ô �213��� � � � F � � ¡

|]UMF�LON:EPWXSZb^QiQ�KhEGL9EPWob^N�HGFTdXL9EPWob^NMYbOD\EPUhF A Y~LONMe A YdoFTL^e�EPb � YPFZF 
�b^QiFZ[�bOH`¥ �^�
Ç � � � 2 �A� � �	 � 2 ¾ �GÉr��� ±�6\� � � ��	 ± F � �&� 2  2 ¾ �V�
Ç � � � 2 �A� � �	 � 2 ¾*�GÉr��� ±�6\���.� ��	 ± F �T�&� 2  2 ¾c�V�

Ç � � � 2 �V� � 	 � 2 ¾*�VÉ�� Ç � �� � 2 �A� � �	 � 2 ¾*�GÉr�	Ç � � � 2 �V� � �	 � 2 ¾c�GÉ��7Ç � � � 2 �V� � 	 � 2 ¾c�GÉr� ¬&¡��F�Q�L-��SZLOdXSZKhdXL9EGF � § DcHGb^Q � §^¨ � L9l:LOWoN�Y`FTF 
�b^QiFZ[�bOHP¥ �^�A»
� § � ��

	 & �  � ±�6\� � ( * � 2± F � F § : � �	 � 2 � � 	 � 2 �\ �
	 � 2 � � �	 � 2 � < ¡

¸ �



|]UMWXY~ehW��4FZHGY]n´��LON�WoNh_MNMWsEPF	S�b^N3YtEGLON:ED*HGb^Q
� § � ��

	 & �  � ±�6\� � ( * � 2± F � F § : � �	 � 2 � � 	 � 2 �vÑ � �	 � 2 � � 	 � 2 � < �
[~UMWXSVU�[�Fr[�b^KhdXe�U3LTq^F�bOnMEGLOWoNMFTe�YtE`HVLOWsljU:EGL-[]LT��WsD6[�F�U3L^e�NhbOHGQ�LOdgbOHVehF�HGFTegfMe&FZ_MNMWoNhl

� § � ( » � § � » * � �
LON3e�ehF�_3NhF-e

» � � � » �7 � � � � » � � � » � � � � �
F�EVS9zJ|UhFrq9L^SZKhKMQ Y`EGL9EPF � ¬ �

YGL9EPWXYt_3FTY
� � � 2 � � ¬ � � �

� � 2 � � ¬ �

D$bOH � �p O�G± LON3e�DcbOH=LOdod 2�zJC ljFTNhFZHGLOd{YtEGL9EGF�WXYbOD6EGUhFrD$bOHGQ
� �� � � � � ��¡�¡Z¡ � �� � � � � � � �	 � � 2 � ��¡Z¡Z¡ � �	�� � 2 � � � ¬ � � � � � � � �Z¡Z¡�¡ � � � � �&2 � � � ¡Z¡Z¡ 2 � � � � �

[~UMWXSVU�WXY]WoN:EPFZHPmhHGF�EGFTe�L^YL�Y`EGL9EPF�[�WsEPU�DcFZHPQ�Wob^N3Y�bOD6Qib^Q�FZN:EVL � � ¡Z¡Z¡ � � LONMe�UMFZdoWXSZWsEPWoFTY � � ¡Z¡�¡ � �HGFTY`m�FTS�EPWsq^FTds�Of�EPbOljF�EGUhFZHÓ[~WsEPUÈLON:EPWsD$F�HGQ�Wob^NMYÓbOD=Qib^Q�FZN:EGL 2 � ¡Z¡�¡ 2 � LON3eÐUMFZdoWXS�WsEGWoFTY � � ¡Z¡Z¡�� � HGF��YtmgFTS�EGWsq^FZds�^z

¸ �



�{� ��2�%T� �?#M.O%('$2����\�"!�
6,
��F�Nhb([ [~WXYPU EPb Y`EPKMe&� WoN:EPF�HVL^S�EPWob^NMY�n�FZE�[�FZFTN _MFTdXehYZf�LON3eÈY`FTdsD ��WoN:EPF�HVL^S�EPWob^NMYZz |]UMFZN EPUMFFTI:K3L9EPWob^N�bODaQibOEPWob^N�[~Wododgn�F�e&FZHGWsq^FTe�D*HGb^Q Li¹6L9l^HVLON&ljWXLON�ehFZN3Y`WsE³�Æ � Æ � Ñ

Æ
� �

[~UMF�HGF Æ WXYaL=Y`KMQ7bODMD*HGFZF�¹6L9l^HGLONhljWXLON�ehFZN3Y`WsEGWoFTYvD$bOHaFTL^SVU�_3FZdXeÓS�b^N3S�FZHPNMFTegf?W/z FOz �� � D S � � �  �� = �� S ��D$bOH�FTL^SVU�YPSZLOdXL9H~_MFTdXe S � f�LONMe A � � 3�� § D §� = � � A � DcbOH�F-L^SGU�DcFZHPQ�Wob^N�_MFTdXe�z Æ � � EGUhF�WoN:EGF�HVL^S�EPWob^N¹6L9l^HVLON&ljWXLON�ehFZN3Y`WsE³� � SZb^N:EGLOWoN3Y]WoN:EPFZHGL^S�EPWob^N3Y]n�F�E³[�FZFZN�_MFTdXehYZfMLONMe�YPFZdsD*��WoN:EGF�HVL^S�EPWob^N3Y�f3Y`K3SVU�L^Y
  ,� � S ,^�   �¸ � S �9�  . � S AEA �Z . � S � � A A �  . � A � § A ��� A �"§ A �A¡

��F�S�b^KMdXe�LOdXYPbiU3LTqjF�UMWsljUMF�Hm�b-[�FZHGYbOD S fMq^FTS�EPbOH_3FZdXeMY�f3ehF�HGWsq9L9EPWsqjFTYFZEGS9zCpYPWoQ�m3doF�FBQ"m3doWXS�WsE�FBQhLOQimMdoF » Æ
� � �� � D S �t�] �� =�� S �Æ
� �Ã  �¸ � S4�   ,� � S ,¡

�MHGb^Q EGUhWXY][�F�bOnMEGLOWoN�EPUMF 
 
 � YZz��aWsHGY`EPds�
6Á�c���t�G��� D ÆD 	S � 	S �c�k�`�P�

mMHPb(q"WXe&F-e�EPU3L9E Æ
�
SZb^N:EGLOWoNMYNhbiEPWoQ�F�ehF�HGWsqOL9EPWsq^F-Y�zJ|UhFTN�EGUhF�Y`EGLONMeML9HVe 
 
 � Y

� S �c�k�`�P�A�06Á�c�v¾��t�G� � ��3 45 �&�c�� �{¾c�V�
� S �c���t�G�V� S �c� ¾ �t�G� � ��¬&�
� 6Á�c�k�`�P�A�06Á�c�v¾��t�G� � ��¬YtEGWodod\UMb^dXe � W/z FOz�doF-L^e�EGb EGUhF�S�bOHPHGFTS�E�FTI:K3L9EPWob^N3Y=bODJQibOEPWob^N � mMHPb(q"WXe&F-e Æ � WXY �tK3YtE�doWoNMFTL9H�WoN D § S z
=b([�F�q^FZHTf4EPb¢FBQ"m�LONMe S �$�k�`�P� WoN¤EPFZHPQ�Y=bOD � � � 2 � LON3e �4� 2 � f4[�FÓNhFTFTehFTe�EPUMF	D*HGFTF���_MFTdXe�FTI:K3L9EPWob^NbOD\Q�bOEPWob^N �hnMKhEEPUMF�FTI:K3L9EPWob^NMYbOD\Q�bOEPWob^N�L9HGF�Nhb([ S�b^QimMdoWXSTL9EPFTe�LON3e�Nhb^N&��doWoNhF-L9HZz

����� @ ��/ � #P<jBT/$@ !$� � @ B./ -�# �
� Y`K3LOdods�¢WoN�FTdoFZQ�FZN:EGL9HP��I:KMLON:EPKMQ QiF-SGU3LONMWXSZY�[�FrK3Y`F�EPUMF	u&SVU&H(wbjehWoN&ljFZH�m3WXS�EGK&HGFOf&[�UhFZHGF�EPUMF[]LTqjF���DcKMNMS�EPWob^N � bOHYtEGL9EGF�q^F-S�EPbOH � WXYÁEPWoQ�F���q9L9HP�"WoNhlMf&LON3e�EPUMF�bOn3YPF�HPq9L9n3doFTY�L9HPF=EPWoQ�F���WoNMehF�m�FTNMehFZN:ETz

¸ �



� N�EPUhF�bOEPUMF�HU3LONMegfhWoN�e&WXYGS�K3YPY`WoNhl�D*HGFTF���_MFTdXe�I:KMLON:EPKMQ _MFTdXe¢EPUMFZbOHP� [�F�U3LTqjFrK3Y`F-e EPUMF 
�FZWXY`FTN"�n�FZH`l�m3WXS�EPKhHGF�WoN [~UMWXSGU EPUMF YtEGL9EPF�qjFTS�EGbOHGY	L9HGF�_�Q&F-e LONMe EPUMF�e&�"N3LOQiWXSTLOdkq9L9HGWXL9n3doFTY�F�qjb^dsq^F L^SA�S�bOHVehWoN&liEGbiEPUMF 
=FZWXYPFZN:n�FZHPliFTI:K3L9EPWob^N
3&45ED SD � � � S �&? � � F�EVS9z

1 N WoN:EPF�HVL^S�EPWoN&lÐI:K3LON:EPKMQ _MFTdXe EGUhFTbOH`� � E`HGFTL9EGFTe ��� #B/0- # G<(//@ � �.� � � WsE�WXY S�b^N:q^FTNhWoFTN:E�EPb�L^ehbOmhE LS�b^QimMHPb^Q�WXY`Frn�F�E³[�FZFTN�EPUMFrE³[�b�mMWXS�EPK&HGF-Y�zJ|]UMF�WoN:EPF�HVL^S�EPWob^N�m3WXS�EPKhHGF�WXY~e&FZ_MNMFTe�L^Y�D$b^dodob-[=Y »Æ � Æ � Ñ
Æ
�

� � 6 	S  Æ
��� 6 	S  Æ � �6 Æ �� � � Ñ �

� � [�UhFZHPF �
� �7 Æ � � � ¡u´b ? ��? � Ñ�? � �

[�UhFZHGF ? � �)(+*´��� � �� 	S �ÁÑ �� � 6 S �t�ÁÑ �� =�� S � � �? � �7 ( * � � Æ � ¡
u"K&mMm�bjY`F�L9E ��� ¬ f A	� �/¬:��� A�� �/¬:�V�A�� �c�P�����i�c�P� A	� �/¬:�

[�UhFZHGF 3 45 * �*j� �	? ��¡
� � �	�

Ô � � ��¡1 D ? WXY�S�b^N3YtEGLON:ETf
�Ò� � Ô ��� ��� ¡� FZ_MNMF A � �c�P�J��� ��� ! ��� A�� �c�P�3&45 * A �*^� ��� ��� ! ��� ? � � � ��� ! ��� A �

���? � A � ¡
� � ��� ��� ! ��� � � � � ��� ! ���3&45 * � �*^� � � � � � ? � � ¡
¸ �



|]U´K3YÓWoNÐEGUhF�WoN:EPFZHGL^S�EPWob^NÐm3WXS�EPKhHGF�e&�"N3LOQiWXSTLOdÁq9L9HGWXL9n3doFTY�Q�b-qjF�L^Y�EPUMb^K&ljUÐEPUMF�� [�F�HGF¢D*HGFTFOz 1 Nm�L9H`EGWXS�KMdXL9H S [~WododaYPL9EPWXY`D*��EGUhF	DcHGFZF���_3FZdXe�FTI:K3L9EPWob^NMYZz�|]UMF�S�b^Qim3doWXSZL9EGe¤L^eMehWsEPWob^NMLOd � �³e&FZm�FZN3ehFZN3S�FHGFTYPKhdsEPWoNhl�D*HGb^Q ? � WXY�Y`UMWsD*EPF-e�b^N:EGbiEPUMF�YtEGL9EPF-Y�z|UhF�_3FZdXe S � WXY�STLOdodoFTe�EPUMF �`WoN���_3FZdXe�n�F-SZLOK3Y`F�WsE=F�qjb^dsq^FTY=L^SZS�bOHVehWoN&l�EPb�EPUMF � �(�´� FTI:K3L9EPWob^NDcHPb^Q [~U3L9EWsE~[]L^Y]n�F�D$bOHGFrWoN:EPFZHGL^S�EPWob^N{z
����� � ����< / #�@��

|UhF�K3Y`FZDcKMdoNMFTYPY]bOD6EGUhF�WoN:EPF�HVL^S�EPWob^N�m3WXS�EPKhHGF � mgF�HPEPKhH`n�L9EPWob^N�EPUMFZbOHP� � ehF�m�FTNMeMY]b^N�EPUMF�WoN:EGF�H`�L^S�EGWob^N0n�FZWoNhl�NhFZljdoWsljWsnMdoF�L9Erq^F�HP�¤F-L9HPds�0LONMe¤q^FZH`�¤dXL9EGF�EGWoQiF-Y�z�|]UMFZN0EPUMF 
=FTWXY`FZN:ngF�HPl¢_3FZdXeMY�L9HGFDcHPFTF=_3FZdXeMY]LON3e [�F�STLON�LON3LOds�&Y`F�EPUMFrYtEVL9EPF�bODvEGUhF�Yt�&Y`EPFZQ WoN¢EPFZHGQ�Y�bOD+EPUMF�m3L9HPEPWXSZdoFrYtEVL9EPFTY�bOD+EPUMF_3FZdXe � �`WoN��9_3FZdXe�L9E ��¼  � f �`b^K&E �Ó_MFTdXe�L9E ��¼ Ñ �È� z
S � ¼ S WoN�� � WoN � � �WoN L^Y ��¼  �·�S � ¼ S b^KhE � � b^KhE � � �b^K&E L^Y �J¼  �·¡1 E�WXY�LONÐL^YPY`KMQimhEPWob^N EPU3L9E S � n�FTUML-q^F-Y�doWs¥jF¢L�DcHGFZF�_MFTdXe L^Y �	¼ $ � � YPb^QiFZEPWoQ�FTY	STLOdodoFTe EPUMFL^Yt�"QimMEPbOEPWXS�L^YPYPKhQimMEPWob^N � z


 b^NMYPWXe&FZH]EPUMFrHGFTdXL9EPWob^N�n�FZE�[�FZFTN�EGUhF 
�FZWXY`FTN:n�F�HPl�LON3e�WoN:EGF�HVL^S�EPWob^N�m3WXS�EPKhHGFTYZz
S � �c�P����� ��� ��� S � � � ��� ��� �S WoN �c�P����� ��� ! ��� S � � � ��� ! ��� �

Ä S � �c�P�����i�c�P� � S�� �c�P� �i�c�P�[�UhFZHGF �i�c�P��� � ��� ! ��� � � � � ���
Y`b 3 45 *��*j� ��� ��� ! ��� �0?  ? � �0� � ��� ������ ��� ! ��� ? � � � ��� ! ��� �i�c�G�

���? � �i�c�G�V�[~UMF�HGF �? � ��� ��� ! ��� ? � � � ��� ! ��� ¡
�3bOH�dXL9HPljF � [�F�U3LTqjF

S � �c�P��� S4b^K&E �$�P���  � ±�6\� � ( * � 2  ± F � � � b^KhE � 2 �0� Ô �413�5� Ñ � �b^KhE � 2 � � �213��� �S WoN �$�P���  � ±�6\� � (+*´� 2  ± F � � � WoN � 2 �0� Ô �213��� Ñ � �WoN � 2 �0� �213��� � �S b^K&Ej�$�P�������$�P� � S WoN �$�P� �i�c�P�V¡
� ¬



¹+F�E ���	��� �È�V�
EPUMFZN

� b^K&E � � � � WoN �\��� �b^KhE � � ��� �WoN �\�
� WoN � � � b^KhE � �T� � �WoN � � � �b^KhE � �T¡|]U´K3Y�WsD � b^KhE

�
ehFZNMbOEPFTY�LÓSZF�HPEGLOWoN�Y`EGL9EPF�nMKMWodsE]Khm¢DcHGb^Q EPUhFrS�HGF-L9EPWob^N¢bOm�FZHGL9EGbOHGY�bODvEPUhF�b^KhEt� _3FZdXeWoN L�SZF�HPEGLOWoN0[]LT�^f{[�F�STLON0[HGWsEPF � b^KhE

� ��� � � WoN �
[~UMF�HGF � WoN

�
WXY�EPUMFiY`EGL9EPF�Q�L^ehFÓKhm b^K&ErbODEPUMF�S�HGFTL9EGWob^N�bOm�FZHVL9EPbOHVY�bOD\EPUhF�WoN&��_MFTdXe�WoN�EPUMF�YPLOQ�F�[]LT� � L^YGY`KMQiWoNhl � � ¬ � � ¬:� zJ�3bOH�FBQhLOQimMdoF^f

� � � � � � � b^KhE � � � �b^K&E � � � � � �b^K&E � � � � � ¬ ������ � � WoN � � � � �J��� ��� � WoN � � � � ��� � ¬ �� � � � WoN � � � � � WoN � � � � � ¬ �� � � � � � � � � � WoN � ¡u"K&mMm�bjY`F~[�F=U3LTqjF�L�S�FZHPEGLOWoN¢YtEGL9EGF=WoN EPUhF�
=FTWXY`FZN:ngF�HPl	mMWXS�EPK&HGF�[~UMWXSVU U3L^Y�L	SZF�HPEGLOWoN�YtE`HGK3S�EPKhHGF�WoNEPFZHPQ�Y�bODÁWoN"��_MFTdXe0S�HPF-L9EPWob^N0bOmgF�HVL9EPbOHVY�z�|+b�Y`FTF	[�UML9E�WsE�dob´bO¥&Y�doWs¥^FiL9DcEPF�H�YGSZL9E`EGF�HGWoN&l�[�F�UML-q^FÓEPbFBQ"m�LON3e�WoN�EGF�HGQ�YbODab^K&Et��_3FZdXe�Y`EGL9EPFTYZf
� WoN

� � � � b^KhE � � b^KhE ¾ � ¡
|]UMF�mMHGbOn3L9n3WodoWsE³� bODL�E`HVLON3Y`WsEPWob^N EGb¤L�ljWsq^FTN�b^K&EÓY`EGL9EPF � b^KhE ¾ � WXY�ljWsqjFZN n´� � � b^K&E ¾ � WoN �

� �[~UMF�HGF � b^KhE ¾ � � � � � WoN ¾ � f � WoN ¾ � n�FZWoNhl�EPUMF�YtEVL9EPF�S�HPF-L9EPFTe�WoN�EPUMF�YGLOQiF�[]LT��L^Y � b^K&E ¾ � nMKhE]n´�WoN&� _3FZdXe�bOmgF�HVL9EPbOHVY�zÁu"b
� b^KhE ¾ � WoN � � � WoN ¾ � � � WoN �� � b^KhE ¾ � � � b^KhE �[~UMF�HGF � b^K&E

�
WXY]EPUhF	YtEVL9EPF�S�HGFTL9EGFTe�WoN�EPUMF�YPLOQ�Fr[�L-��L^Y � WoN

�
n3K&E~n´�¢b^KhEt��_MFTdXe�bOm�FZHGL9EGbOHGYZz|6b ngFÓY`m�FTSZWs_3SOf�EGUhF�mMHGbOn3L9n3WodoWsE³��bODÁL E`HVLON3Y`WsEPWob^N0DcHGb^Q EPUMF�Y`EGL9EPFÓbODJE�[�b¢m�L9HPEPWXS�doF-Y�S�b^Q�WoNhlWoN�[�WsEPU�Qib^Q�FZN:EGL 2 � f 2 � EPbiE³[�b�m�L9HPEPWXS�doF-YS�b^Q�WoNhl�b^KhE[~WsEPU�Q�b^QiFTN:EGL � � f � � WXY]ljWsq^FTN�n´�

� � � � � � � b^KhE � 2 � � 2 � � WoN � � � � � � � � � WoN � � � 2 � � 2 � � WoN �� � � � � � � � b^KhE � � � 2 � � 2 � � b^KhE � ¡��F�NhFTFTe�LON�FBQ"mMHGFTYGY`Wob^N�D$bOHEPUMF � ��Q�L9E`HGW Q�WoN�EGF�HGQ�YbOD\EPUhF�WoN&��_MFTdXehYZz\��F�UML-q^F
3 45 * �*j� � �? � ���

�  



[~UMF�HGF �? � WXYEPUMF�WoN:EPF�HVL^S�EPWob^N 
�LOQ�WodsEPb^NMWXLON�SZLOdXSZKhdXL9EGFTe�WoN�EPF�HGQ�YbOD\WoN&� _3FZdXeMY�z 1 N:EPF�l^HVL9EPWoNhliDcHPb^Q � EPb � f3LONMe�K3Y`WoNhl �i�� � �k�p  f
�i�c�P���p ] 345 ( ;Ô

�

*^� ¾ �? � �c� ¾ � ���$� ¾ �A¡
� b([ YPK&n�YtEGWsEPK&EGFrEPUhWXY~YPb^doK&EGWob^N�WoN:EPb�WsEGY~b-[�N � 
�u�f3LON3e�WsEPF�HVL9EPF^z

�i�c�P���Ó ] 345 ( ;Ô
�

*j� � �? � �c� � �{Ñ U  345 V � ( ;Ô
�

*j� � ( ;��Ô
�

*^� � �? � �c� � � �? � �c� � � �i�c� � �
�Ó ÁÑ �

�
� & � U  345 V � ( ;Ô

�

*^� � ( ;��Ô
�

*^� � ¡Z¡�¡ ( ; � � �Ô
�

*^� � �? � �c� � � �? � �c� � ��¡Z¡�¡ �? � �c� � �A¡
�3bOH�WoN3YtEGLON3S�F^fvWsD Æ �  �� �

S � fvEPUMWXYrWXY�LON FBQ"m�LONMYPWob^N WoN m�b([�FZHVY�bOD  �  WXY�STLOdodoFTe0EPUhF�SZb^K&m3doWoNhlS�b^N3YtEVLON:EZzJ|]UMF�WoN:EPF�l^HVLOd{WoN�EGUhF�YPFTS�b^N3e¢EPFZHPQ STLON�n�Fr[HGWsE`EPFTN�L^Y
 ± ( ;Ô

�

*^� � ( ;��Ô
�

*j� � �? � �c� � ���? � �$� � �{Ñ  ± ( ;Ô
�

*j� � ( ; PÔ
�

*^� � �? � �c� � ���? � �c� � �
�  ± ( ;Ô

�

*^� � *^� � � Ç �? � �$� � ���? � �c� � �GÉj¡

1 N�ljFZNMF�HVLOd/f
�i�c�G�k�p �Ñ �

�
� & � U  345 V �  � � ( ;Ô

�

*j� � *j� � ¡Z¡Z¡ *^� � � Ç �? � �c� � � �? � �$� � ��¡Z¡Z¡ �? � �c� � �GÉj�
� ±



[~UMF�HGF
� Ç ���c� � �V�Z¡Z¡Z¡	���c� � �GÉ������c� � � � � ��¡Z¡Z¡	���c� � � � � �V�[~UMF�HGF � WXY~LÓm�FZHGQ�K&EGL9EGWob^N�bOD  O�Z¡Z¡�¡ � Y`K3SVU�EGUML9E � � � � � Ì � � � � � WsD 3 � �MzÁ|]U´K3Y

� �	�i� �È���� ÁÑ �

�
� & � U  345 V �  � � ( �Ô

�

*^� � *^� � ¡Z¡Z¡ *j� � � Ç �? � �$� � ���? � �c� � ��¡Z¡Z¡ �? � �$� � �GÉj¡
u"WoNMSZF ? � �c�P�J�7�À � �c�P���p ( * � � Æ � �
[�F�UML-q^F

� �p �Ñ �

�
� & � U 345 V �  � � ( �Ô

�

* , � � * , � � ¡Z¡Z¡ * , � � � Ç Æ � �$� � �
Æ
� �$� � ��¡Z¡�¡

Æ
� �$� � �GÉj¡


=FZHGF Æ WXY~SZLOdXSZKhdXL9EGFTe�D*HGb^Q EPUMF�WoN&� _3FZdXeMY�zk� F�STLON�[~HGWsEPFrEGUhWXYWoN�Y`UMbOHPEPU3LONMe¢D$bOHGQ L^Y
� � � FBQ"m U 345 ( �Ô

�

*-,T� Æ � �$��� V ¡
� � �$� ��<(� %9@ < �(#P< ��>�@�� � !?>A@ //@0!(��> � <jB �

|UhFrEPUMWoN&l�[�F�NMFZF-e¢EPb�SZLOdXSZKhdXL9EGFrWXY »
( �Ô

�

* , � � * , � � ¡Z¡�¡ * , � � � Ç Æ � �$� � �
Æ
� �$� � ��¡Z¡�¡

Æ
� �$� � �GÉj�

� [�UhFZHPF[�F~L^YPYPKhQ�F]EPU3L9E Æ WXY�NhbOHGQ�LOdhbOHGehF�HGF-e � bOH�HVL9EPUMF�HJWsEGY�Q�L9E`HGW Q�FTdoFZQ�FZN:EGYkn�F�E³[�FZFTN�m3L9HPEPWXSZdoFYtEVL9EPFTYbOD6EGUhF�WoN&� _3FZdXegfMFOz¶lMzkEGUhF�SZb^N:E`HGWsnMKhEPWob^N�EPb
� 2 ¾ � ¡Z¡Z¡ 2 ¾� � WoN � � � 2 � ¡Z¡�¡ 2 � � WoN � ¡

|+b�e&biEPUMWXY�fh[�F�K3Y`F�� WXSG¥4xyY~|]UMFZbOHGFTQ�zJ|]UMF�YPWoQ�m3doFTY`Eq^F�HVYPWob^N�bOD+� WXSG¥4xyY~|UhFTbOHGFZQ WXY
� Ç S �$� � � S �/� � �GÉ��C3����]�$� �  � � �`Ñp» S �$� � � S �$� � ��»

� ¸



� Ç S �$� � � S �/� � �GÉ�� S �$� � � S �$� � � � �$��� �  �4�� �gÑ S �$� � � S �/� � � � �$�4��  ��� � �� S � Ï � �$� � � S � Ï � �$� � �{Ñ S � Ô � �$� � � S � Ï � �$� � �Ñ S � Ô � �$� � � S � Ï � �$� � �{Ñ S � Ô � �$� � � S � Ô � �$� � �Ñ � S � Ï � �$� � �V� S � Ô � �$� � � � � �/��� �  ���� �{Ñ � S � Ï � �$� � �A� S � Ô � �$� � � � � �$����  ��� � ���3����$� �  � � �PÑ7» S �$� � � S �$� � ��»M¡
� Ç S �$� � ��¡Z¡�¡ S �$� � �GÉr�7» S �$� � ��¡Z¡Z¡ S �$� � ��»Ñ  ±  � � �±j� � �

�
3����]�$� � � � �  � � � � � ��» S �$� � � � � ��¡Z¡Z¡ S �$� � � � � ��»

Ñ  ± �  ± �  � �  � � � �
�

3����]�$� � � � �  � � � � � � 3�� ��$� � � � �  � � � , � �
» S �$� � � � � ��¡Z¡�¡ S �$� � � � � ��»´ÑÐ¡�¡Z¡T¡|]UMF�Y`KMQ�YL9HGF�b-qjF�H�LOdod{m�F�HGQ�KhEGL9EPWob^N3Y � bOD  O�Z¡Z¡Z¡ � z � bOEPF � �]�/� �  � � �k� ���]�$� �  � � � z � z¶lMz

� Ç S �$� � � S �/� � � S �$� � �GÉ���» S �/� � � S �$� � � S �$� � ��»´Ñ�3����$� �  � � � S �$� � �{Ñ ± EPFZHGQ�Y ¡
� Ç S �$� � � S �$� � � S �$� � � S �$� , �GÉ��7» S �$� � � S �$� � � S �$� � � S �/� , �Á»Ñ 3����$� �  � � ��» S �$� � � S �$� , �vÑ Õ EPFZHPQ�YÑ 3����$� �  � � � 3����$� �  � , �{ÑÈ± EPFZHPQ�Y ¡C7E��´m3WXSZLOdgmMHGbOnMdoFTQ »

± N3e�bOHVehF�H�SZb^N:E`HGWsnMKhEPWob^N »
� � ( * , � � * , � � 3 �± � 2 � 2 , � � Ç Æ � �$� � �

Æ
� �/� � �GÉ � 2 � 2 ��� �

�^�



[~UMF�HGF Æ
� �/����� ¸ � » S �$��� � »M¡��F�NhFTFTe�EPb�STLOdXS�KMdXL9EPF

� � » S �$� � � S �/� � � S �$� � ��»¸ � » S �$� � � S �/� � � S �$� � ��»¸ �  ¡
|]UMF�SZLOdXSZKhdXL9EGWob^N�bOD

� Çj» S �cµ � ��¡Z¡Z¡ S �cµ � ��»o» S ��� � ��¡�¡Z¡ S ��� � ��»sÉWXY]EPUMF�YGLOQiF�L^Y
� Ç S �cµ � ��¡�¡Z¡ S �cµ � � S ��� � ��¡Z¡Z¡ S ��� � �VÉn3K&E~Q�WXYPY`WoNhl�b^K&EEPUMbjY`FrEPFZHGQ�YWoN:qjb^dsq"WoN&l ����cµ �  µ � � bOH ������ � �� � � z

� � » S �$� � � S �$� � � S �$� � �Á»¸ � » S �$� � � S �$� � � S �$� � �Á»¸ �  �  ¸ �  ¸ � » S �/� � �t� S �$� � ����»
Ñ  ± �  ± � 3�� �]�/� �  � � ��» S �/� � � �TS �$� � � � »Ñ  ± � 3�� ��$� �  � � � �*� » S �$� � � S �$� � ��»Ñ  � � 3�� ��$� �  � � � � �O¡

� b([
S � Ï � �$�g� � 2 � � � S � Ï � �/��� � �?� 2 � � � ¬ ��  � ±�6\� � ( * � 2± F � �4� 2 � � Ô �213��� � �-� 2 � � � ¬ �

�  � ±�6\� � ( * � 2± F � � Ô �419��� � �4� 2 �V� � �9� 2 � � � � ¬ �S � Ï � �$�g� � 2 � � ��� Ô �41 � ��� � ¬ � ¡u"b � 2 � � S � Ô � �/����� � ¬ � � �21 � ��� ¡S � Ï � �/� � � S � Ï � �$� � � � 2 � � � S � Ï � �/� � � � Ô �21 � ��� P � ¬ � � ¬&¡S � Ï � �$� � ��¡Z¡Z¡ S � Ï � �$� � � � 2 � ¡Z¡Z¡ 2 � � ��¬ WsD �
� = ¡S � Ï � �$� � � S � Ï � �$� � � � 2 � 2 ��� � S � Ï � �/� � � S � Ï � �$� � � � �(� 2 � � � �(� 2 � � � ¬ ���� Ô � � 1 � �5� � Ï 1 P ��� P � � ¬ � Ñ��

Ô � � 1 � ��� P Ï 1 P �5� � � � ¬ � ¡S � Ï � �$�g� � 2 � 2 ��� ���
Ô �41 � ��� � 2 ��� Ñ��

Ô �21 P ��� � 2 � � ¡� Õ



u"b
� 2 � � 2 , � ��� » S �$� � � S �$� � � S �/� � ��»¸ � » S �$� � � S �$� � � S �/� � ��»¸ � � � 2 � 2 ��� � ¬Ñ�� Ô � � 1 � Ï 1 P � ��� P � �	� 1�� Ï 1�� � �5� � 3����]�$� �  � � �{Ñ � �	� 1�� Ô 1 � � �5� P � �	� 1�� Ô 1 P � ��� � 3����]�$� �  � � �Ñ�� � � 1�� Ô 1 P � ��� P � �	� 1�� Ô 1 � � �5� � 3����]�$� �  � � �{Ñ ¸ EPF�HGQ�Y][~WsEPU � � � � �Ñ  ± � 2 , 2 ��� � �21�� ��� � � Ô �21 � ��� P � 3����]�$� �  � � � �*� Ñ�¸ Y`WoQ�WodXL9H~EPF�HGQ�YÑ �iEPF�HGQ�Y][~WsEPU � � � � �Ñ  � � 3����]�$� �  � � � � � � 2 � � 2 , � 2 � 2 ��� ¡

� 2 � � 2 , � 2 � 2 ��� � � ¬ � �4� 2 � � �4� 2 , � � � � 2 � � � � � 2 � � � ¬ �� � 2 , � 2 ��� � 2 � � 2 � � Ñ � 2 , � 2 � � � 2 � � 2 ��� ¡u"b
� ��� 3 ��t��( � Ô � � 1 � Ï 1 P � ��� P � �	� 1�� Ï 1�� � �5� � 3����]�$� �  � � � *-,T� � * ,-� �

Ñ � 3 �� ��( � �	� 1�� Ô 1 � � �5� P � � � 1�� Ô 1 P � ��� � 3����]�$� �  � � � * , � � * , � �
Ñ � 3 ��t��( � �	� 1�� Ô 1 P � �5� P � � � 1�� Ô 1 � � ��� � 3����]�$� �  � � � * ,-� � *-,T� �
Ñ � 3 4� �± � 2 , � 2 ��� ( � �21�� ��� � � Ô �21 � �5� P � 3����]�$� �  � � � �*� * , � � * , � � Ñ ¸ YPWoQiWodXL9H~EGF�HGQ�Y
Ñ � 3 4� �±  � ( � 3�����$� �  � � � � � * , � � * , � � � � 2 , � 2 ��� � 2 � � 2 � � Ñ � 2 , � 2 � � � 2 � � 2 ��� �A¡

|]UMFTYPF�EPFZHGQ�Y~STLON�n�FrHGF�mMHPF-Y`FTN:EPFTe�e&WXL9l^HVLOQ�L9EPWXSZLOdods� »

� �



��FÓSZLON�[HGWsEPFÓehb-[�N�HGKMdoFTY~D$bOH�HGF-S�b^N3YtE`HGK3S�EPWoNhl � DcHGb^Q EPUMF�ehWXL9l^HVLOQ�Y » ¹6L9n�FZdvEPUMF�q^FZHPEPWXS�F-Yn´���PehKhQ�Q	�¢q9L9HGWXL9nMdoF-Y&� � � �Z¡Z¡�¡G� � zJ�MbOH�FTL^SVU�e&WXL9l^HVLOQ [�Fr[HGWsEPF	ehb-[~N »L�D/L^S�EPbOH~bOD ��,3 4� DcbOH�FTL^SVU�qjF�HPEPFBQ�zL�mMHPbOm�L9l:L9EPbOH 3�� ��$� �  � � � D$bOH~F-L^SVU�doWoNMF �`b^WoNMWoN&l � � EGb � � zL�D/L^S�EPbOH � Ô �419��� D$bOH~FTL^SVU�WoNMSZb^QiWoNhl�FBQ"EPFZHPN3LOd{doWoNhF�bOD\Q�b^Q�FZN:EPKMQ F¤L9HPHGWsq"WoN&l L9Eq^FZH`EGFBQ � zL�D/L^S�EPbOH � �419��� DcbOH�FTL^SVU�b^KhE`ljb^WoNhl�FBQ"EPFZHGNMLOd{doWoNhF�bODaQib^Q�FZN:EPKMQ F�F Q&WsEPWoNhl L9Eq^F�HPEPF Q � zL�D/L^S�EPbOH � ±�6\� � ± F �� �h� 2 �  2 � � D$bOH~FTL^SVU�doWoNhF�ljb^WoNhl�YtE`HVLOWsljU:EEGU&HGb^KhljUgzLÓS�b^Q	n3WoN3L9EPbOHGWXLOd�Yt�"Q�QiFZE`HP��D/L^S�EPbOH �� ��� [~UMF�HGF � � � WXY�EPUMF�bOHVehF�H]bOD{EPUMFrYt�"Q�QiFZE`HP��l^HGb^Khm¢bODEGUhF�ehWXL9l^HVLOQ ¥jFZF�m3WoNhl�F Q"EPF�HGN3LOdgdoWoNMFTY]_�Q&F-e�z�3bOH  �
� �

S � [�F�U3LTqjF � doWoNMFTYQ�FZF�EGWoN&l�L9E=LÓqjF�HPEPFBQ�z�aWoN3LOdods��WoN:EPFZl^HVL9EPF * , � � DcbOH=LOdod 3 z|6b�bOnMEGLOWoN � 2 ¾ � ¡�¡Z¡ 2 ¾ 	 � � � 2 � ¡Z¡Z¡ 2 � �
[�F]YPKhQpEPUhF�WoN:EGF�l^HVLOdXY\SZbOH`HGF-Ytm�b^N3e&WoNhl=EPbrLOdod"ehWXL9l^HVLOQ�YbOD6EPUMFrD$bOHPQ »

� �



� � �$� ��<(� # - ��� >�@ � � ! � � ��/ - � > � <jB �
� Y`K3LOdods��b^NMFJK3Y`FTY{HGKhdoF-YvWoN�Q�b^Q�FZN:EPKMQ Ytm�L^S�F^z6|+FTSVUMNhWXI:KMFJWXYvEPb�YPK&n�YtEGWsEPK&EGFJ�3b^KhHPWoFZH+WoN:EPFZl^HVLOdXYD$bOHEPUMFrmhHGbOm�L9l:L9EPbOHDcKMN3S�EPWob^N3Y�z 
�LTqjF

���]�/�����  � ±�6\� , ( � Ô �213��� * , FF �  = � Ñ 3 
[~WsEGU�EGUhF�WoQimMdoWXSZWsE�doWoQiWsE 
�¼�¬ zk��F�Q�L-�¢EPUMFZN�ehb�LOdodgEPUMF � WoN:EGF�l^HVL9EPWob^N3Y�z
���$� �  � � ���  ��±�66� , ( * , F � � � �21 � � ��� � �

Ô 1 � � ��� �F �� �  = � Ñ 3 
FOz¶lMz

��FrHGF�l:L9HVe F � � L^YLiQ�b^QiFTN:EPKhQ��Mb([~WoNhliDcHGb^Q � � EPb � � zJ|]UMFZN�L9E�L�ljWsq^FTN�q^FZHPEPFBQ � ljFZE
(+*-,-�8� Ô �	��� 1 � � ��� ��� ±�6\� ,L�&� � F � �

[~UMF�HGF � F � � Y`KMQ bOD6Qib^Q�FZN:EVL	D$FTe�WoN�L9E ��� Qib^Q�FZN:EGKhQ b^KhES�b^KMN:EPFTe¢[~WsEPU�L  qjFrYPWsljN � LON3e[�F�WoN:EPFZH`mMHGF�E F � � L^YÁL�Q�b^QiFTN:EPKMQ��3b-[~WoNhl	WoN:EPFZHGNMLOdods�iD*HGb^Q � � / ! � � z �&� � F � � b^Nhds��S�b^N:EPHPWsn3KhEPFTY[~UMFZN � F � � ¬ fMW/z FOz�[~UMFZN�[�F�U3LTqjF�Qib^Q�FZN:EPKMQ SZb^NMYPF�HPq9L9EPWob^N�L9EEPUMFrq^F�HPEPF Q�z

F � Ñ F ,Z� � F ���F ��� Ñ F � � F �`�F �`� � F �0, Ñ F �F �0, � F , Ñ F ,T�Ä F � Ñ F � � F � Ñ F ,F ,T� � � Ä F ��� � � Ñ F � Ä F �`� � � Ñ F � Ñ F � Ä F � , � � Ñ F � Ñ F �  F �Ä F ,Z� � � Ñ F � Ñ F �  F �  F , ¡� �



|]UMF¤F ��FTS�E bODrEPUMF¤� � ��D$KhN3S�EPWob^N3Y�L^YGY`b&S�WXL9EPF-e [~EPU EGUhF¤� q^FZHPEPWXS�F-Y�WXY�EGb mhHGb&e&K3S�F�b^NhF�b(q^FZHGLOdodFZNMF�HPl^�:��Qib^Q�FZN:EGKhQ S�b^N3Y`FZH`qOL9EPWob^N � � D$KMNMS�EPWob^Ngz
�&� � F �  � F�� �

EPbOljFZEPUhFZHJ[�WsEPU � WoN�EGUhWXY�SZL^YPF � F Q"m�FTYGY`Wob^N3YkDcbOHÁEGUhF=Q�b^QiFTN:EGL�WoN�EPUMF~mMHGbOm3L9l:L9EPbOHVYJWoN�EGF�HGQ�YÁbOD{b^NhFWoN3e&FZm�FZN3e&FTN:E]dob"bOm�Qib^Q�FZN:EPKMQ�z1 N ljFTNhFZHVLOd/f{[�F�Y`EGL9HPE�[~WsEPU � �9��Q�b^QiFTN:EGL�WsD�EPUhFZHGF�L9HGF � mMHGbOm3L9l:L9EGbOHGY�LONMe [�FiljF�E � � �D$KhN3S�EPWob^N3Y�f"[�UhFZHPF � WXY�EGUhF�N´KMQ	n�FZH]bOD+qjF�HPEPWXS�F-Y�z��3bOH~L�m3dXLON3L9H�l^HVL9m3U �  � Ñ�ÀÐ�p  z � FZmMdXL^SZF
� WoN:EPFZl^HVL9EPWob^NMY�LONMe � � ��D$KhN3S�EPWob^N3YJn´� À WoN:EPF�l^HVL9EPWob^N3Y�b-qjF�H�WoN3ehF�m�FTNMehFZN:E�dob´bOm�Q�b^QiFTN:EGL�LONMe  b-qjF�HVLOdod&FZNMF�HPl^�:��Qib^Q�FZN:EPKMQ�SZb^NMYPF�HPq"WoN&l � � D$KhN3S�EGWob^Ngzv��FLOdXY`b�K3Y`F �  � Ñ�ÀÐ�p  EPb�HGFTehWXYtE`HGWsn3K&EGFD/L^S�EPbOHVY]bOD � ±�66� , za��F�UML-q^F ��±�66� Ô , � � ± F 3t� , 	 ��� ±�6\� , Ô ,  ¡
��F�L^YPYPb"SZWXL9EPF � ±�66� , [�WsEPU �&� � F �  � F � � f3LON3e �� ��� � � [�WsEPU�FTL^SVU�dob"bOm�WoN:EPF�l^HVL9EPWob^N{z
� � �$� ��<(� 	 - ��� >�@���� ! � � ��/ - � � � <:B �

,3  DcbOH=LÓqjF�HPEPF Q�1 P Ô �,P Ï ��� D$bOH�L�mhHGbOm�L9l:L9EPbOH][~WsEGU�Q�b^Q�FZN:EPKMQ F �3b-[�WoN&l LOdob^N&l�WsE
�� ��� � � � * , �¢D$bOH~FTL^SVU�WoN3e&FZm�FZN3ehFZN:Edob´bOm��±�66� , �&� � F �  � F�� � � b-qjF�HVLOdod{Q�b^QiFTN:EPKMQ S�b^N3Y`FZH`qOL9EPWob^N{z

� < � B - � <(/$@ !$� !��	< � ����< / #�@�� � ��� � � ��/
��F�ehF�_3NhF�EPUMF � ��Q�L9E`HGW Q�n´�

���p ÁÑ 3�� ±�66� ,<�&� � F �  � F � � � ¡
|]UMFÁ�MFZ�"NhQ�LON�HGKMdoFTYvDcbOH � L9HGFJEPUhF�YPLOQ�FÁL^YvEPUMbjY`FJDcbOH � [�WsEPUMb^K&E � ±�6\� , �&� � F �  � F � � fOLONMe�[~WsEPUL�D$L^S�EPbOH�bOD ��,3t� z 
�b-[�F�qjF�HTf{[�F�SZb^NMYPWXe&FZH�LOdodaEPUMF �Pe&WXYGS�b^NMNhF-S�EPF-e���e&WXL9l^HVLOQ�Y�EPb�n�FiSZb^Q�mMHGWXY`F-e[~WsEGUhWoN�EGUhF��   �&z6|UhFZ��bOn´q"Wob^K3Y`ds�rehb~NhbOE+SZbOHPHPF-Ytm�b^N3e�EPbHGFTLOd^WoN:EPFZHVL^S�EPWob^N3Ygn�FZE�[�FTFZNrEPUMFkm�L9HPEPWXS�doF-Y�fLON3e�WoN�D/L^S�E�SZLON�n�F�SZb^NMYPWXe&FZHGFTe�L^Y~I:K3LON:EPKhQ S�bOHPHGFTS�EGWob^NMY]EPb�EGUhF��3F��"NMQ�LON�mhHGbOm�L9l:L9EPbOHTz

� �




 b^NMYPWXe&FZH]EPUMFrHGF-LOd{YGSZLOdXL9H_MFTdXe¢EGUhFTbOH`�¢[~WsEGUÆ
� �7 ¸ � » S �r»

u"K&mMm�bjY`F�EPUMF�I:K3LON:EGL�bOD\EPUhFr_3FZdXe�L9HPF�SZLOdodoF-e 
 z 
 b^N3Y`WXehF�H

T� F � �{Ñ 
-� F � �k¼ 
-� F � �{Ñ�
-� F , �

LON3e�STLOdXS�KMdXL9EPF � EPb�dob([�F-YtE�Nhb^N&� EPHPWsq"WXLOdvbOHGehF�H~WoN  z�3bOH~E�[�biEPb�E�[�b�YGSZL9E`EPFZHGWoN&l�WsE~WXYK3Y`FZDcKMd�EGb�ehF�_3NhFrEPUMFrDcb^dodob([~WoNhl�WoN:qOL9HPWXLON:EVY »
����� F � Ñ F � �`����� F � Ñ F , �t�9������ F �  F , �`����� F �  F � �t�9�
�����`� F �  F � � � ��� F ,  F � � � ¡

� WXY�EPUMF�YPI:K3L9HGF bOD~EPUhF¢EPbOEGLOd�FTNhFZHPl^� WoN�EPUMF�SZFZN:EPFZHÓbOD�Q�L^YGY � 
 £ � DcHVLOQiF^z � 1 NÐEPUMF 
 £DcHGLOQ�F�doF�E
� � F � Ñ F � Ä � � � � �� �� � � � ��Y`WoN3S�F � � ¬ WoN EPUMF 
 £ DcHVLOQiF�n´� ehF�_3NhWsEGWob^Ngz � ��F�SZLON Y`UMb-[ � FZq^FTN WoN EGUhF�SZL^YPFibOD�KMNMFTI:K3LOdQ�L^YPY`F-Y�f&[�WsEPU F �� � = �� � EGUML9E

��ÑÐ�{Ñ ����� =��� ��� � =�� D$bOH~F-I:KMLOd{Q�L^YGY`F-Y �V¡
�3bOHÁb^KhH ¸ e&WXL9l^HVLOQ�Y�K3Y`WoNhl�EPUMF�Q�b^QiFTN:EPKMQ Y`m3L^SZF~�3F��"NMQ�LON�HPKMdoFTY�EPUMF�HGF�WXYJNhb	dob´bOm Q�b^QiFTN:EPKhQWoN:EPFZl^HGL9EGWob^N�EPb�ehb �j[�F �tK3YtE�UML-q^F]EPb�FZNhDcbOHVS�F�Q�b^Q�FZN:EPKMQ S�b^N3Y`FZH`qOL9EPWob^NiL9EkF-L^SVU�qjF�HPEPF Q�z6� FU3LTqjF

� 2 � 2 , � � � 2 � 2 ��� ����,3t� � ��,3 4� � 3
�~ = � Ñ ��,3 �� � 3�6 = � Ñ ��,3 �� � 3

�� = � �r¡
|]UMFZN�WoN�EPUMF�S�FZN:EPHPF���bOD*��Q�L^YGY�DcHGLOQ�F�[�F�UML-q^F

F � � U 72 � V � F � � U 7 2 � V � F � � U 7 ¾2 � V � F � � U 7 ¾ 2 � V �ÕO¬



[~UMF�HGF 7 � M 2 � � Ñ = � � 7 ¾ � M 2 �� Ñ = � ¡K K&E�FZNMF�HPl^��S�b^N3Y`FZH`qOL9EPWob^N Ä ± 7 � ± 7 ¾ Ä � 2 � � � � 2 � z�u"b
����� F � Ñ F � � � � �'7 � � � � 2 � � Ñ = � �
����� F �  F , � � �p	� 2 � Ñ 2 � � � �p=± � 2 � � � �` ÁÑ S�bjY � �V�
����� F �  F � �t���p	� 2 �  2 � �t���p=± � 2 � � �^�` ] S�bjY � �V¡u"b

� 2 � 2 , � � � 2 � 2 � � �
 � �  ± � 2 � � �t  S�bjY � �{Ñ = � Ñ  ± � 2 � � �t �Ñ SZbjY � �{Ñ = �   � � = � Ñ � 2 � � �6 = � � ¡

Õ& 


