
� ����� ���
	 ������ ��������� ��������� �!��"$#%�
&('*),+.-0/21*3546)8791:';4<'>=@?BA>-8C:+EDF7G)H)I79'>J

KMLONQP,R�S.TMUMVWTMX8UMRZY\[^]`_aX,[^bdceTM]fchg!i
jlknmporqts mpoduwvxq!myo
uwz^q

m|{�uwvxq!m|{>uBzxq,},~ z^�^v Kn�Q�
myo�uw{^q�mpo
uBzxq
m|v�uw{^q�m|v�uwzxq K ~�} �M�^z �

myo�uw{^q�mpoduwvxq
m|z�uw{^q�m|z�uBvxq K ~�� � K �

� j\k�mporq ]eX myorq ��� g ~0� V�V�[^V ��R!] ~8� V�V�[^VK },~ { }^} ��� } },~�}^}^}^}^}M} },~ { }^} ��� } �>� �{ },~ z^�^v K z } },~ z^�^v K�� � },~�}^}^}M} K v }a~�}^}M}^} K �v K ~�} �^�^z }^} K ~�} �^�^z K { },~�}^}^}M} K { }a~�}^}M}^} K^K� K ~ �8K z^�Mz } K ~ v^�^zx{M� � },~�} v } � z^z }a~�} {M{ } � �� K ~ z � � � � } K ~ z } � � vM� },~�} v^� � } { }a~�} {�v^�x{Mvz K ~�� � K � � } K ~�� � K � � � },~�}^}^}M} � K }a~�}^}M}^} �(�
� K ~ � � � � z } K ~ � �(� � K } },~�} � � v � } }a~�} � }^} {M�� K ~ � K � K }^} { ~�}x� � �^� { },~ {Mz K v � { }a~ K { � z � �� K ~��M}^} � z } { ~ K � � {^{ � },~ � �^z � z � }a~ {^{�z } � �K } K ~ � � � z � } { ~ v } { � � � },~ � } zM� �(� }a~ v � } �(� {

{ L � [M�OTMg�g�ceUMX8R!�

v L m T q
� RZbdTM�MR��WP,R���P8TMV��
o � myorq
} { } } K
K { } �
v { K {
� K��

  [8¡8�WP,R�S.TMUMVWTMX8UMRZY\[^]`_aX,[^bdceTM]r��P8V�[M¢8U^P��WP8RZ£¤[^ceXx��gQceg!i
mp¥ V�[Mb��WP8R���[^£ qQ{ � } o � } o\mpo�u K q � K o\myo�u K q�mpoduwvxq [^V
mp¥ V�[Mb��WP8R � [M����[^b q K!�¦� K {8mpo
u � q � � mpo
u � q!myo�uwvxq � K myo�u
� q!myo
uwvxq�mpodu K q L
NQP8R�_ � [M�WP§R!¨(¢IT�] o0©ªu � o k � v�o � { L

mp�0q�� RZbdTM�MR��WP,R���P8TMV��
o � myorq
} { } }K { }v {

  [8¡8�WP,R�S.TMUMVWTMX8UMRZY\[^]`_aX,[^bdceTM]r��P8V�[M¢8U^P��WP8RZ£¤[^ceXx��gQceg!i
mp¥ V�[Mb��WP8R���[^£ qQ{ � } o � } o\mpo�u K q [^V

K



mp¥ V�[Mb��WP8R � [M����[^b q { � } myo
uBv^q � } myo�uBvxq�mpodu K q L
NQP8R�_ � [M�WP§R!¨(¢IT�] { L

m � q�� R bdTM��R*�WP8RQ��P8TMV��
o �6mporq
K { } �
v { K {
� K��

  [8¡M�WP,RQS.TMU^VWT�X8U^R Yl[^]h_HX8[MbdceTM]

�WP8V�[^¢8U^PF�WP8RZ£¤[^ceXx��gQceg!i
mp¥ V�[Mb��WP8R���[^£ qQ{ � } myo
u K q � � myo
u K q�mpoduBvxq [^V
mp¥ V�[Mb��WP8R � [M����[^b q K�� � K {8mpodu � q � � mpodu � q!myo
uwvxq L
NQP8R�_ � [M�WP§R!¨(¢IT�] � o k u K z�o � K!�8L

m � q�� [MVQ£ITMV�� m T q ¡�� m|{^q s }�� ch��P§R�V�V�[^VQ�WR!V�b � k��
	�� � k����� � k�� © � � k���������� � � � ��� ���� L
� [MVQ£ITMV�� mp�0q ¡�� m|{^q s { � ch�WPFR�V�V�[MV �WR!V�b � k��
	�� � k����� � k�� © ��� � � � ��� �© � L
� [MVQ£ITMV�� m � q ¡�� m|{^q s uw{ � c`�WPFR!V�V�[^V ��R!V�b � k����� � k�� © � � k�������� � � � ��� �© � L

m R q§���pm|{^q�� � � ��� �!� � 	�����
	 s v L
mp¥Wq#" g�chX8U o s K�TMX8� o s v ¡ � RFU^R�� ���pm|{^q$� � � © � �!� � ��k��� s } L " g�ceX8U

�Och��PITMV��,g�[^XZR � ��VWTM£¤[^] T��Wce[MX ¡ � R�%8X8��T'& � R ���WR�V�&)(�TM]h¢8R ¥ [^V � � m {^q*� � � 	�� �� � © �© � u
K^L

�,L m T q NQP8R2S.TMUMVWTMX8UMRZY\[^]`_aX,[^bdceTM]fchg!i
j © mporq s

myo�u K q�mpo
uBvxq!myo
uwz^q
m5u K u K q�m9u K uwvxq!m5u K uBzxq K:�

mpoduªu K q!myo�uBvxq�mpo
uBzxq
m K u u K q�m K uwvxq!m K uBzxq v

� myo�u u K q�mpo�u K q!mpoduBzxq
m v�uªu K q�m|v�u K q�m|v�uBzxq m9u�vxq �

myo�u u K q�mpo�u K q!mpoduwvxq
m z�uªu K q�m|z�u K q�m|z�uwvxq m9u�{ � q

mp�0q�" g�chX8U�T>�8c�(Hch�8R!� �8c�+fR�V�R�X8�!RQ��T � ]eR�¡ � R,%IX,� i
o � myorq

u K K K u K }K v u�v u K
v u�v u��
z u�{ �  [ �WP8R�£r[M]h_HX8[^b�c TM] m �!¢ � ce� q ceg�K � K myo uBu K q u K mpo2uBu K q�mpo u K q ¡

� P8ce��P§cegQV�R�TM]h]h_�T ¨(¢ITM�,VWT���ce�ML
�HL � [M�OTMg�g�ceUMX8R!� L
z L � c`�WP z R!¨(¢8chg�£ITM��R!�t£r[^chXx�Wg!¡a�WP8RZR!V�V�[^VQ��R!V�b�ceg!i�.-0/21 ��� �3 � mpo2u o�	 q!myo u$o4�q ~`~h~ mpo2u o�5 q � P8R�V�R o�6879<s o�6 �;: L�NQP(¢8g!¡ � R>X8R�R!���W[

{



bdT � ceb�c � R myoFu o�	 q�mpoFuwo4�q ~`~h~ mpoFuwo�5 q L�� ¥ � R ]hR���� : � R �WP8R m £¤[^g�c`�Wc�(MR [^V
X,R!UxT���c�(MR q �8chg��WTMX8�!R ¥ V�[^b �WP,RQ�!R!Xx��R!V�[ ¥ ��P8RQceXx�WR�V (�TM] mpo0k � : � { [^V o © u : � {^q ¡��[ � P8R!V�RO��P8R�R � £8V�R!g�g�ce[^X�ceg�bdT � ceb�c � R!� ¡��WP8chg � R��![^b�R!g�¡ %IX8� �WP8R�bdT � ceb ¢,b[ ¥�m � : u 5 k : q!m � : u ©k : q�m � : u k : q!m � :�� k : q!m � :�� ©k : q�m � :�� 5k : q g�ceX8��RM¡¥ [MV�R � TMb�£8]eR o�	 chg 5 k : �W[F�WP8R ]eR ¥ ��[ ¥ ��P8R �!R!Xx��R!V!L � T����W[MV�[M¢,�Z�WP8R : 3 TMX,�
V�R![^V��8R!V�ceX8U ��R!V�b�g!¡ � R�]eR ��dm � q s m � u 5 k q!m ��� 5k q!m � u ©k q!m ��� ©k q!m � u k q!m ��� k q
�dm � q s � 3 u © 5� � � � k 5�� 3 � k u kGk 5

3 �� � m � q s z � 5 u v ��� © � k 5��
	 �aL

� � m � q s }�
 � s } [MV�� k s ��/���� � ��/ ��� � � ���� �k s K ~ Kn� v�� � ~ z^� L   [8¡� s � K ~�}x� � ���t{ ~ K z^v�� } L NQP8R�V�R�g�P8[M¢8]e� � R�T�]e[H��TM]Hb
T � [^V b�ceX � R�� � R!R�XR!TM��P ��[^X8g�R��!¢,��c�(MR�£ITMchV�[ ¥ o�6 L � R
��T�X £8]h¢8Ut��P8R!g�R (�TM]e¢,R!g2chXx�W[ � ��[ %IX,�
��PIT��O�WP8R�bdT � ceb ¢8b m ceXtb
T�U^X8ch��¢8�8R q [H�!��¢8V�g � P8R!X�� s � { ~ K z^v ¡0U^c�(HceX8U� s K z ~ � L NQP(¢8g�¡¤��P8RZR!V�V�[^V �WR�V�b chg � -0/21 ��� �3 � : 3 K z ~ � s },~�} {Mv � � � 3 � m �(q : 3 L

� L � [M�OTMg�g�ceUMX8R!� L
� L � [M�OTMg�g�ceUMX8R!� L
� L � [M�OTMg�g�ceUMX8R!� L
K } L � [M�OTMg�g�ceUMX8R!� L
K^KML � [M�OTMg�g�ceUMX8R!� L
K { L � [M�OTMg�g�ceUMX8R!� L
K v L � [M�OTMg�g�ceUMX8R!� L
K��,L � RZb
T��MR>�WP,R���P8TMV��

o � mporq
},~ � u K ~ Kn�aK � u�{ ~ z � � � K ~�} � �^� K ~�} {M� },~�}^} �u },~ { },~��M} {M� u�{ ~ � v } v },~ z^� � } K ~�} { �
},~�� u K ~ � � �(� u�{ ~ {M{ �aK },~ �^�^� �
},~ K u },~ K�� � � v u�{ ~ � � �^�
},~�} },~ K v � v �  [8¡IT�SlT�U^VWTMX,U^R�£r[M]h_HX8[^b�c TM]¤P8R�V�RZceg�i

u K ~ Kn�aK �¦u { ~ z � � � mpo�u },~ � q � K ~�} � �^� myodu }a~ � q�mpo � },~ {^q �

v



K ~�} {��Impo�u },~ � q!myo � },~ {^q!myo
u },~�� q �
}a~�}^} � mpo�u },~ � q!myo � },~ {^q!myo
u },~�� q�mpodu },~ K q ~

Kn�HL � [M�OTMg�g�ceUMX8R!� L
K z L � [M�OTMg�g�ceUMX8R!� L
K � L � m|{^q s K � {�� � ��� s {M� L

� � m {^q s � � K {�� s v^� L
� � � m {^q s K {�� s {�� L
NQP,R!g�R�R!¨(¢IT���ce[^X8g�ceb�£8]`_ �WP8T�� � s {���� s v	�
� s K � TMX8� ¡:�WP(¢8g!¡
� m vxq s {M� � v^� � K �>uwv�s �x{ L

K � L " g�chX8U �WP8RZg�R �W¢8£t[ ¥�� R�VWTM]h�FTMX8� � P8R�T���]eR _^¡ � R�P8T (MRNQP,Rdg9_ag9�WR�b [ ¥ R!¨(¢IT���ce[^X8g ¥ [^V��WP,Rd��¢ � ce��g�£,]eceX,R���P8V�[^¢,U^P ��P8R!g�R
£¤[^ceXx��g�chg!i
m ¢8g�RZR�¨¤L v L`Kn� [ ¥ �WP8R���R � � q
m NQP8R�K�TMX8� v ceX ��P8R �8R�X8[^b�ceXIT���[^V���¢8V�X,gZ��[ { g�c ¥ ¢8g�R �WP8R X8R � (�TM]h¢8R!g�[ ¥
£¤[^chX(��g } ¡ { ¡��,¡ zxq L{ � 	 � m|{��{ � {�nv^q �  � v � k@s zIm 5 © � � �����

© u ����� � �Hk��k q
v �  � m|{�nv � {� K q � k � K � © s zIm   k�� � 5 © � u 5 © � � �����

© q
  ceX8��R � 	 s u�z TMX8� � © s v } ¡ � R�UMR��K } �  � v � k s K v^{
v �  � � � k s { K }� R<X8[M��R<��PIT�� � s {�� ceXZb2_>�8R!V�c�(�T��Wch[^X L NQP8R�X � ��� TMX8�����!TMX � R<[ � �WTMceX8R�� L

" g�chX8U �WP8RZg�R �W¢8£t[ ¥���������������� ¡ � RZPIT (^R� �� � � � 	 � �  s �6mpo�	 q s uw{
� 	 � � �  � � k s �6mpo4�q s u �

�  � � � k � � © s �6mpo0k q s � v
� k � � � © � � � s � mpo © q s KMK {

� P,R!V�R
� � � mpo�	 q s � �� � � ��� myo�	 q � � 	!� � �	 mpo�	 q � � "� � � mpo�	 q s uwz

� � � myo�	 q s � �� z: k u � 	 K {: k � �  z: k s uBz
� � � mpo © q s � k z: k u � © K

{
: k � � � z: k s v }

�



" g�chX8U : s { ¡ � R %8X8� i � ��ws {�� 	Bu �  u � TMX8� � � s { } u � k � {�� ©
NQP,cegQU^c�(^R!gQ��P8RZg�_Hg���R!b§i

z � 	 s {
� 	 � � �  � � k s u �

�  � � � k � � © s � v
z � © s �^{

NQP,R�V�R!g�¢8]h�Oceg�i
� 	 s K � v�  s u KMK � v� k s v K � v� © s � z � v  [ ��P8RZg�£8]hceX8R�chg!i 
© � ��m�� k qwu KMK ��m�� �Hkk q � v K ��m�� ���k q � � z ��m�� � 3k q��

K � L � [M�OTMg�g�ceUMX8R!� L
{ } L � [M�OTMg�g�ceUMX8R!� L
{ KML � [M�OTMg�g�ceUMX8R!� L
{^{ L � �mporq 
 � m } q s � ~� �mporq 
 � m K q s � s ��k�m K q 
 � s � ~� � mporq s z�o k � ��o u � 
 � � m K q s �a~��� � myorq s K {�o � � 
 ��� � m K q s { },~� �k mporq s �8mpodu K q k � {��rmyo
u K q � � 
 � � m K q s �a~� �k m K q s � s � � m K q s � L   [ � s ���� �k myorq s K �Imyo
u K q � {��

��� �k m K q s {��s ��� � m K q s { }�
 �s K },~NQP(¢8g�¡ ��knmyorq s vImpodu K q © � K } mpodu K q k � � mpo
u K q � �8L
NQP,cegQceb�£8]hceR!g�¡ �nknm {^q s { � � � �k m {^q s v^z TMX8� � � �k m|{^q s v^� ~  ceX8��RM¡ � © mporq s mpodu {^q5© � � mpodu {^q k � � myo�u {^q � � ¡ � RZ[ � ��T�ceX� © m {Mq�s � s { �8¡ ���© m {Mq�s � s v^z TMX,� ��� �© m {Mq s { � s v^� 
 � s K � L  [8¡ � © myorq s mpo
uw{^q5© � K �Impoduw{^q k � v^zImyo
uw{Mq � { �8L

{Mv L � [M�OTMg�g�ceUMX8R!� L
{ �,L � [M�OTMg�g�ceUMX8R!� L
{ �HLONQP,R �!¢ � ce� g�£8]echX8R jdmporq b ¢8g��>PIT (^R jdm �HqQs � m �aq ��jdm � q�s � m � q ��j � m �Hq�s

���pm �Hq TMX8� j �pm � q s ���pm � q L��>X8]`_F[^X8R2��¢ � ch���!TMX bdT��W��P§�WP8R�g�R ����[^X8�8c`�Wch[^X8g
g�[t��P8R
��¢ � ce��g�£,]eceX,RdT�X8� �WP,Rd��¢ � ce�dch��g�R!] ¥ b2¢8g�� � R �WP8RdgWTMb�R��!¢8V�(^RML � [^V
��P8R ¥ V�R�R �!¢ � ce� g�£,]eceX,R ��TMg�RM¡lT��!¢ � ce� � ch��P & ¥ V�R�R.&FR!X,� ��[^X8�8c`�Wch[^X8g>PIT�g mp¥ [^V

�



jdmporq s � �myo�u �aq5© � �.!myo�u �aq k � � �myo�u �Hq � � 9q�j � � myorq s z � !mpo�u
�Hq � {��  � c`�WP j � � m �Hqws j � � m � q s } 
 �  s � ws } L   [ j
myorq ceg:X8[M�T ��¢ � ce��¡ � ¢,� � ¢8g9��T ]hceX8R�L

{Mz L � [M�OTMg�g�ceUMX8R!� L
{ � L m T q
� RZ�![MX8g���V�¢8� ����P8R���T � ]hRMi

o � o k o��
u�{ u K � {
u K } K }
} K } }
� { � � K��
� { ��� K z

NQP8ceg ]hR�TM�8g ��[ �WP8R�R�¨(¢IT��Wch[^X8g ¥ [^V � s � � �Wo [ ¥ i�� � �
� ����� � �

� � s � {
K z � L

mp�0q�� ]e] ¥ [^¢8VQb�R��WP,[a�8g���[^¢8]e� � RZ¢8g�R�� ¥ [^V ��P8ceg�g9_ag9�WR�b [ ¥ R�¨(¢IT��Wch[^X8g�L
{M� L � RZ�![^X,g��WV�¢8������P8R���T � ]hRMi

o � o k o��
u�� u�� z � � {u�v u � � K {
u K u�{ K {
K { K^K K!�^� K vx{
} u � { K � { K �

NQP,ceg ]eR!TM�8gf��[Q�WP8R�R�¨H¢8T��Wch[^X8g ¥ [^V � s � � �Wo [ ¥ i�� � }
} { K � � � �

� � s � u �
{ K � � L

NQP(¢8g�¡ � s u K TMX,� �Es K2TMX8� �ds u K � o cegQ�WP8R � R�g�� m chX§��P8cegO��TMg�RM¡
c`�Qceg ��P8RZR � TM� � q ]eceX,RML

{M� L � RZg�R ��¢,£§��P8RZ£8V�[ � ]eR!b�TMg!i�						
 } } K
} K K
K } K
K K K

},~ � }a~ � K

��������
�	
 �

�
�

��� s
�						
 }a~ � � � v{ ~�} K vx{{ ~�} vM� �K ~ �^�Mv^zK ~ � �M� v

��������
z



" g�chX8U ����� o s ��� � 

�	
 � � � � � � � � {� � � � � � � � {� � { � � { �

��� �	
 �
�
�

��� s
�	
 � ~�} K {Mz� ~ �M� � v� ~ � � �^�

���
NQP,cegQ]eR!TM�8g ��[8¡

�	
 �
�
�

��� s
�	
 }a~ � {M{Mz � }
}a~ � � � v � }K ~ {M� � �^� }

��� L   [ �WP8R�� � R!g9��&�£8] T�X8R>�WP8V�[^¢8U^P
��P8RZ£r[MceXx�WgQchg�� s }a~ � {M{Mz � } o � },~ � � � v � } � � K ~ {�� � �^� } L

v } L � RZ�![^X,g��WV�¢8������P8R���T � ]hRMio � o k o��
} { } }
} � } }K u K K u K
v K^K � v^v
� { } K } vx{
NQP,ceg ]eR!TM�8gf��[Q�WP8R�R�¨H¢8T��Wch[^X8g ¥ [^V � s � � �Wo [ ¥ i�� � �

� K } � � �
� � s � { }vx{ �

� P,ce��P§U^c�(MR!g � s v � {�o L
v KML � [M�OTMg�g�ceUMX8R!� L
vx{ L � s � �	� � 
 ]eX � s ]hX m �Hq � �Wo

S R ��
 s ]hX � TMX8� � s ]eX m �Hq2m g�[ � s �	� q L � R��WP8R�X �![MX8g���V�¢8� �>�WP8R
�WT � ]hRMi
o � o k o��
} }a~ K } }K { ~�} K {
v v ~�} � �
� � ~ K K } K^K
NQP,ceg ]eR!TM�8gf��[Q�WP8R�R�¨H¢8T��Wch[^X8g ¥ [^V
 s � � �Wo [ ¥ i � v �

� K } � � �
� � s � � ~ KK^K ~�} � LNQP,R!X � R %IX8chg�P � _�X8[M�WchX8U �WPIT�� ��s �	� � � � L m � s },~ � TMX8� � s }a~ �xq L

v^v L ����� o s ��� � 
 � K K K
u K K { � �	
 K u K

K K
K {

��� � o4
o0k � s � K K K

u K K { � �	
 K
K
v
���

NQP(¢8g�¡ � v {
{ z � � o4

o0k � s � �z � ¡8U^c�(achX8U o4�s � �^� TMX8� o0k*s � �^� L

�



v �,L � [M�OTMg�g�ceUMX8R!� L
v �HL � [M�OTMg�g�ceUMX8R!� L

�


