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EF�GIH�J�K&L EMONQPSRUT KDVWKXK N EVWL�Y EM G8VZ8K M G P J�[�J�\]V_^ M`PSR [�VaKUV P L EVW\ T H�J�GObdceVWGfH�J�K&\�gV T�M \hL�J�\ R \ ThM LiL=VW\:Z EV T J�G�VWKXK1H�J�K
j \�\&Zlk,J�G R GmG8VWK RUM \	J PXP VaKUV P EVW\nG8VWK RUM \	J PXP Vob EVWG�H�J�K EM ^`J�Gqp�r	^`r	H`KUV T J�KDL EMONQPSRUT KDVWKXK N EVWL�Y EM G8VaZ8K M G P J�[`J�\]Vs^ M EVW\	H PSRUT V
L EVW\ T H�J�GObutBgV�H	VW\�V�YvGwgV T�M G�Z8x&ZyZQJ P Z6VWKXK�JL EVW\�\ R Z8[ M G�GmJwH	VW\hY EM G P EVW\ T J�ZQJwH	VW\ M`z p:ZQ^`VWGmJ�\|{�gVuH�J�L}p�V�H�JaL]x z [�J�K
^ R [�K RUT V�[ M \&ZQJ�[	^`J�\&ZQJ�GlY EM Gfp	J P VaL=VWK�J�L=VWK R [�J�\,~

t�K M G P J�[�J�\�V_^�K�^�gV:L EVW\ T H�J�Gq�1�lgV�H	V�L�JwH�J�KXK EVW\	H PSRUT KdVW\�KUV P J P J�L�J�\�K@�#[�VW\ N EVWL=Y EM G8V�Z T J�\ M L�VWKXK�L=VW\�G EVW[�\�VWG
VW\�KUV P J�K,J P J�L�J�\�K R H�J�L�~w��J�\nL�J�K M H�J�\ EVWG M VW\�^ EVW\	Ho�&VWG M L�K�^�gVdL EVW\ T H�J�G EVWG M EVW\	H PSRUT Vo~���J�\nH�J�K j \�\&Z�J�KXK,Z EVWKXK
VWKXK N EVWL�Y EM G8V EVW\	H PSRUT V�L EVW\ T H�J�GlZ M L�[�VW\ T J�\	J�G8V PSR ZQJ�G8V�Z�K R�PXP1M EVW\	H PSRUT Vo~o��Z8K EV PXP J�KDY EM G�VWKXK�G EVW[�\�V�VW\�KUV P J�KDJ P J�L=J�\�K
R K�^�gVL EVW\ T H�J�G�� M`z p���Y EM GlVWKXKfV_^ T EM GQV�^ R�P [�J�\�Vs^]H�J�ZyZ6VhZ M L R \�\	J�plgV PXP J�Guk,J�Z8K#J P J�L=J�\�K@��[�VW\�L=VW\�Y EM G6Z EM [�V
{&VWG8V R p M {]J P J�L�J�\�K�J�\ R ��L=JwH|J P J�L�J�\�K�J�\ R ��Z�gV�VWKXK M`PSR [�V�J P J�L�J�\�K R ��ZQ^`VWG8VWG�L M K M`PSR [�V�J P J�L�J�\�K R � M`z p
^`VWG N J|J P J�L=J�\�K R ��K R�PXP p EM Gd\�gV T�M Kf{&VWGq~&�L�H�J�K EVWGBL EMONQPSRUT KlZ�gV�[�VW\�L=VW\�Z EV T VhVWKXK�� M`z p���p�VWG PSR [�V|L�gVW\ T V
J P J�L�J�\�K�~#�L�H�J�K j \�\&Z�J P J�L�J�\�K R ��Z M L R \�K�J�K R�PXP p EM Ga\�gV T�M Kl{&VWG��IZogV EVWGZ P r�K.Z6VWK.ZQJ�\�VWKXKB� R \�\	J�p�gV PXP J�Gek,J�G
J P J�L�J�\�K EVW\n��~��LiJ P J�L�J�\�K�J�\ R �iKUVWG�Z P r�K R \�\�VW\]V PXP VaJ P J�L�J�\�K R ��Y�gVWKXK&� R�P H	V�J�KXK�{&VWG�Z�gVdp�VWG���k,J�G�J P J�L=J�\�K
EVW\]��~

  EM GeVWKXK¡Y M GmL=V PSR ZQJ�G8V�{&VWGq� R�P H`\ R \ T K R�PXP J�KXK¡L=VWK�J�L=VWK R Z8[�Ka��J T G8JW{�{�[�VW\�L=VW\�VW\�^ EVW\	H	V�Yvr�\�[�K RUM \&Zm��J T GmJW{�{�J�K�~
¢ R GmJW{�J�K�J�G8VWG�Y EM G6Z8KuH�J�\�V PXP L EVW\�\�V�H�J j \ R K RUM \	J�\£V_^¤��J T GmJW{�{�J�K�Yvr�\�[�K RUM \ EV�^`J�\ M L¥H�J¦Yvr�\�[�K RUM \	J�G]Z M L§^ R
��J�KXG8VW[�KUVWG R H�J�KXKUVV_^�Z8\ R KXKDp�VWGIL]x z [�J�K�Zm{�J z�R J PXP V¨J T J�\&Z8[�Vs{�J�Gq~

©8ª�«¦¬e�®�¯,°�±v°�²�¯�³ ��JwH�J�\�´�µ ¯D¶D±v°�²�¯ YvGwgVW\�J�\¤L EVW\ T H¸·¹K R�PXP J�\¤L EVW\ T H�º�L�J�\�VWGL=VW\¸J�\�GmJ T J P Z M L�K R�PXP
^`VWG N Je»½¼¾· M GmH`\�VWGBJ�¿	VW[�K�J�KXK�J P J�L=J�\�KfÀ¾¼¾º�~`��VW\=�	Gmr�[�VWG���J�K�J z [�\�VhYvr�\�[�K RUM \	J�GdL�JwH]� M [&Z8K EV�^`J�GaÁ@J PXP J�G
Zm{�J z�R J PXP V]Z8x�L:� M`P J�G�Â�ZQJ|J�¿`J�L:{�J P \	JwH	VW\�ÃQ~��¨L�Ä���J�K�J z [�\�VWG¡J�\�Yvr�\�[�K RUM \�YvG�gVW\�·ÅK R�PXP ºÆZ M L�K R�PXP »�¼�·
M GmH`\�VWG�À�¼�º�Z�gVZ8[�G R ^`J�GfL=VW\hÀ¦ÇÈÄdÉ@»fÊ M`z p]ÄÌË	·ÎÍÏº�~ Ð

©@Ñ�«¦ÒuÓ	�Ô�ÕD�Ö.³ ÁvVwÃB×¨gVWKf·ØÇ¥ºÙÇ�Ú�~��L�H�J�K�KUV P Z M LÛZQ^`VWG8VWGdL M K�»�¼½· EVWGu»�Ü�¼iºÛZ�gV]Z8[�G R ^`J�G�L=VW\
À¤ÇÝÄdÉ@»fÊ�Ç�» Ü ~�F�\	H`G8V�J�¿`J�L:{�J P {�gV�Yvr�\�[�K RUM \	J�G�YvG�gVW\]·ÞÇ�Ú�K R�PXP º�Ç�Ú EVWG�À¤ÇÈ»�ß��oÀ�Ç�àoá��`À�ÇÈâOãUä�»
M ZQ^o~ ¢ R [�VW\ M`z [&Z`gV�Z8[�G R ^`V`åoÀ¦Ç�æfÉ@»fÊ¡Ç}» ß �oÀ�Ç�ç�É@»�ÊuÇ�à á �oÀ�ÇÈè�É@»fÊuÇ}â_ã�ä�» M ZQ^o~

ÁU�&Ã�×¨gVWK�·éÇëê�ì`í_à�í_î�íyï,í_ð&ñ M`z p�ºÞÇëê�ò]ì`í�ìoñ�~,×¨gVWK�ÄdÉ6ì�Ê�ÇÞò]ì��#ÄdÉ�à	Ê�ÇÞì���ÄdÉ�î	Ê=ÇÞò]ì��#ÄdÉ@ï&Ê�ÇÙì��
ÄdÉ�ð	Ê�ÇØò]ìo~ ¢ R p�VWG R \�K�J�Z8[�G R ^ R Kd\�gV T�M \ÌY M GqL�J P �fL�J�\�^ R p�VWGeH�J j \ R J�GQVWKuJ�\�Yvr�\�[�K RUM \ T J�\ M LÅVWKXKuH R GmJ�[�K
Y EM GmJ�Z8[�G R ^`Vh^oV�H�Z M LóZQ^oVWG8VWGdL M K�^oVWG N J:J P J�L=J�\�K R L EVW\ T H�J�\�·¹Á R H�J�KXKUV:Y�V PXP [�VW\�L=VW\�Z8[�G R ^`VhJ�\�Y M GqL�J P Â
Y EM GQZ EM [hp R KXKUV�J�\�Z�gV�H	VW\�ôõÃQ~

Á z Ã�×�gVWK�·ö^`VWG8VnL EVW\ T H�J�\¸V_^�V PXP V:L EVW\�\ R Z8[ M G M`z p P gVWKlºÆ^`VWG8VnL EVW\ T H�J�\¸Vs^�V PXP Vh\�VWKXr�G PSRUT V]KUV P ~���J j \ R J�G8V
ÄdÉ@»fÊ|Ç�gV P H�J�Gq\�V_^=»�r�KXKXGmx z [�K R VW\�KUV P J�KfH	V T VWGB^oVWG8^ R H�J�\�÷s{lgVs� EM G N V�H	÷ P JW^`\�V�H�ZQH	V T G EVW[�\�V�Z�Z M L�J�\=p	J P H	V T ~
��J�K EVWG R \�K�J�ZogV P EVWKXKDVWKXK���J�G EVW[�\�V^ EVWGmH�J�K,À¦Ç�ÄdÉ@»�Ê�HfgVa»�K1JW¿e��J�K�J z [�\�VWG N r&Z8K1� RUT ~ Ð

��VW\][�VW\¸gV�Z8[�gV�H PSRUT�T EM G8V|J�\]Yvr�\�[�K RUM \�ÄøË1·ÞÍùº�Z M L�{ R�P VWG�YvGwgVW\:»ø¼ú·�K R�PXP À¤Ç�ÄdÉ@»�Ê�¼úº}Â�ZQJ j T r�G�û�~
��VW\�Z EV T J�G M YvKUVVWKXK1À�Ç�ÄdÉ@»�Ê EVWG�ü °XÖUý,w¯ V_^h»�J PXP J�G�VWKXKDÄ¦þoÿ�ü °XÖUý þ���»�{�gV¡À�Ç�ÄdÉ@»�Ê_~

û



x

 y

x’

x’’

X Y

y’

  RUT r�Gaû

��JnYvr�\�[�K RUM \	J�GaZ M L�^ R ��J�p EM ^`J�G�Y EM GdVWKXK N EVWL=Y EM G8V M`PSR [�VeL EVW\ T H�J�G¡Z8[�V PXP V_^o� R�P H	V M`PSR [�Vn»�{�gV M`PSR [�V|À#~ ¢ R�T EM G
Y EM`P N VW\	H�J�H�J j \ R K RUM \,~

©��	«¦¬e�®�¯,°�±v°�²�¯�³ ��VW\�Z EV T J�G�VWKXK�J�\�Yvr�\�[�K RUM \¸Ä}Ë�·ØÍ º EVWG °�¯��_w¶D±v° ÿ�Á@J PXP J�G w¯���w¯D±���ý,°	� Ã M L�»�
�Ç§» ÜL�JwH�Y EM G�VWKXK,ÄdÉ@» 
 Ê��Ç�ÄdÉ@» Ü Ê_~w��VW\n[�V PXP VWG�Ä��6µ � �_w¶D±v° ÿhÁ@J PXP J�G Õ��þ�� �Ö þ|º�Ã M L}^oVWG N J¡J P J�L�J�\�K,À R º EVWG�� R�P H�J�\Vs^:Á.L R \&Z8KUÃ�J�KXK,J P J�L�J�\�K,» R ·ø~���\nYvr�\�[�K RUM \=Z M L}��gV�H�J EVWG R \ N J�[�K R ^ M`z p�Z8r�G N J�[�K R ^n[�V PXP V�ZBü ° �_w¶D±v° ÿ1~ Ð

©���«¦ÒuÓ	�Ô�ÕD�Ö.³ ÁvVwÃ   r�\�[�K RUM \	J�\�Ä�ËuÚ Í Úa�lH EVWGaÀ½ÇÎÄdÉ@»fÊ�ÇÅ»�Ü�� EVWG R \�K�J R \ N J�[�K R ^���KXx�î��Ç òeî	�,L�J�\
ÄdÉ�î	ÊnÇÆî Ü Ç¥É6òeî	Ê Ü ÇÆÄdÉ6ò|î	ÊuÁ@H�J�K T gVWG PSR [�V��	G8V�VWKXKf^ EV P N VeJ�KXKfVW\�\�VWKI\ M`PXP Z8[ R�P KfKUV P�R Z8K EV PXP J�K�Y EM G��`ÃQ~`��J�\ EVWG
R \�K�J�p	J PXP J�G�Z8r�G N J�[�K R ^���H EVWGmY EM GfVWKXK�K1JW¿�ò]ì R \�K�J EVWG�� R�P H�J�\]V_^n\�gV T�M K,»Ì¼¸Ú ÂnH�J�K j \�\&Z R \ T J�K,»Ì¼¸Ú�Z�gV�H	VW\�KDVWKXK
ÄdÉ@»fÊdÇ}»�ÜeÇ�ò]ìo~

ÁU�&Ã   r�\�[�K RUM \	J�\ÌÄÆË�ÚÙÍ Ú¡�BH EVWGeÄdÉ@»fÊ�Çöà á � EVWG R \ N J�[�K R ^¸H EVWGmY EM G�VWKXK�» 
 �ÇÙ» Ü R L]{ PSR�z J�G8VWG�VWKXKuà á�� �Çàoá��eÁ.K EVW\�[�{�gV|Yvr�\�[�K RUM \&Z8[�r�Gm^`VW\¤Y EM GuÄ�ôõÃQ~	��J�\�Ä EVWG R \�K�J]Z8r�G N J�[�K R ^¦H EVWG8Y EM G�VWKXK�ÄdÉ@»fÊ¡V PXP K R H EVWGBJ�KXKI{ M Z R K R ^`K�KUV P
Á.\	J T VWK R ^`V=KUV PBM`z p � EVWG R \�K�J�� R�P H�J�G8ÃQ~#��VW\�[�VW\ R Z8K EV PXP J�Ku^ EV P N V�· ÇÎÚ M`z p�º ÇÎÚ"!���H�^�Ze^ EV P N V¦Z M L�º
L EVW\ T H�J�\=Vs^:H�Ja{ M Z R K R ^`V¨G8JwJ PXP V¡KUV P J�\,~o��gV EVWG�Yvr�\�[�K RUM \	J�\�ÄøË�·ÞÍùº���H EVWG�ÄdÉ@»fÊ�Ç�à á ��gV�H�JeZ8r�G N J�[�K R ^ M`z p
R \ N J�[�K R ^��	H�^�Z�� R N J�[�K R ^o~ Ð

¢ R [�VW\:K EVW\�[�V{�gVJ�\ R \ N J�[�K R ^�Yvr�\�[�K RUM \¦Ä Ë1·ÞÍ º�Z M LÈ{ R�P VWG�YvG�gVW\]·§K R�PXP º�Z�gV�H	VW\�V�VWKXK1{ R�P VWG�YvG�gVW\ M`PSR [�V�»
Z P r�KUVWG R,M`PSR [�VaÀ�~��LÈÄ EVWG�Z8r�G N J�[�K R ^�Z�gV EVWGf^`VWG N JÀ¤¼�º EVW\	Ho{	r�\�[�K�J�\�V_^]Á.L R \&Z8KUÃIJ�\n{ R�P YvGwgVW\h·ø~

�L�\�re� M`z p|� EVWG,K�^�gV�L EVW\ T H�J�GIZogVB[�VW\e^ R ��J�KXGQVW[�KUVuH�J�LiZ M L PSR [�VaZ8K M G8V M L�H�J�K j \�\&ZfJ�\� R N J�[�K R ^eYvr�\�[�K RUM \
YvG�gVW\hH�J�\:J�\�V¡K R�PXP H�J�\]VW\	H`G8Vo~ ¢ R r�KXKXGqx z [�J�G�H�J�K�{�gV�Y EM`P N VW\	H�JeZ EVWKXKqå

©�#�«¦¬e�®�¯,°�±v°�²�¯�³ ��VW\�Z EV T J�G�VWKXK#K�^�gVL EVW\ T H�J�GBF M`z p���p�VWGdZ6VWL]L=V ¶ þ�� ý1°�¯ þ ÖX°�±�w± Á@J PXP J�GdZ6VWL]L=V Ô%$þ ¶D±v°	�'&
� w± Ã M L�H�J�K j \�\&Z�J�\n� R N J�[�K R ^:Yvr�\�[�K RUM \�ÄúË	�ÈÍ¹�)(

Ð

��J�KXKUV���J�KXx	H�J�G�VWKXK,L M KD^oVWG N J+*�¼Ì�}ZQ^`VWG8VWG-,|Ç�ÄdÉ�*,Ê�¼£�È{�gVJ�KXK�Z�gV�H	VW\�KIZ EVWKXK�VWKXK,L M K M`PSR [�V+*�ZQ^oVWGQVWG M`PSR [�V
, M`z p=VWKXKD^oVWG N J�,aZQ^`VWG8VWG�L M K1\�gV T�M K.*D~0/,VWG8J�\ EVWGaÉ�*#í_ÄdÉ�*,ÊyÊ_~���\�KXr R K R ^`KD��J�KXx	H�J�GBJ�¿ R Z8K�J�\&ZQJ�\�Vs^�Ä¤VWKXK#� M`z p��
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p�VWG PSR [�VnL¸gVW\ T VnJ P J�L�J�\�K�~���J�\ R \�KXr R K RUM \	J�\ P JwH�J�GdK R�PXP J�\�H�J P EM ^`J�GqG8V�Z8[�\ R \ T VWGd\ EVWGdL�VW\���J�KXG8VW[�KUVWG M EVW\	H PSRUT V
L EVW\ T H�J�Gq~���J�\ P gVWK M ZyZ�� EM G N VaL�JwH|\�gV T G8V�J�¿oJ�L]{�J P HfgV¡L EVW\ T H�J�G EVWG EVW\	H PSRUT Vo~

©��`«¦ÒuÓ	�Ô�ÕD�Ö.³ ÁvVwÃf� EVW\ T H�J�Gq\�Vn��ÇÛê�î�íyï,í_ð&ñ M`z p���ÇÛê�ì�ì`í�ì�à�í�ì�î&ñ:p�VWGBZ6VWL�L=V[�VWGmH R \�V PSR K�J�K�~	��VW\=[�VW\
p	J P KlJ�\�[�J P KBG EVW[�\�V�VW\�KUV P J�K�J P J�L�J�\�K R H�J�ZyZ6V]L EVW\ T H�J�GuÂ�� EV T�T J=p�VWG ��J P J�L=J�\�K�~,��J�\�^ R ^ R�PXP VW\�^ EVW\	H	V�H�J�\
VW\	H`G8V�L�J�K M H�J�\��&H�^�ZB{&VWG�� R�P H`\ R \ T ~&F PXP K.ZogV��J�p EM ^`J�G�^ R J�\]� R N J�[�K R ^�Yvr�\�[�K RUM \�YvGwgVW\=��K R�PXP ��~0��KXK�JW¿`J�L:{�J P {�gV
J�\�Z�gV�H	VW\:Yvr�\�[�K RUM \ EVWGIY EM`P N VW\	H�J�å�ÄúË	��ÍÏ�¦��H EVWG

ÄdÉ�î	ÊdÇ�ì�ì`íöÄdÉ@ï&ÊuÇ�ì�àØÄdÉ�ð	ÊdÇ�ì�î

H�^�Zl^ R p�VWGI� R�P H	VWK,KXGmJ¡{&VWG¡É�î�í�ì�ì�Êsí�É@ï,í�ì�à	Êsí�É�ð�í�ì�î	Ês~
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p�VWG¡Z6VWL]L=V|[�VWGmH R \�V PSR K�J�K�~1��VW\¦[ M \&Z8KUVWK�J�G8VWG P EVWKXK�VWKXK��§Ç ê�ì`í_î&ñ�Z�gVhVWKXKI� EV T�T JhL EVW\ T H�J�Gq\�Vnp�VWG"1=J P J�L�J�\�K�~
¢ R [�VW\Ì\�r£H�J j \ R J�G8V�J�\�� R N J�[�K R ^ Yvr�\�[�K RUM \¾ÄÅË��ØÍ ����H EVWG]ÄdÉ6ì�Ê¾Ç&�'
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��J�\�VWKXr�G PSRUT V�KUV P J�\/�1í�ì`í_à�í_î ( ( (�ZQ^`VWG8VWGfL M K1[�VWGmH R \�V PSR K�J�K�J�GlVs^ M`PSR [�V EVW\	H PSRUT V�L EVW\ T H�J�G_å � EVWG�VW\�KUV P J�KDJ P J�L=J�\�K
R H�J�\�K M L]L=V�L EVW\ T H�J�\���û EVWGBVW\�KUV P J�K�J P J�L�J�\�K R ^`VWG N J|L EVW\ T H�Z M L�p�VWGuZ6VWL]L=V¨[�VWG8H R \�V PSR K�J�KlZ M LÝKIJW¿=H�J�\
L EVW\ T H�Z M Li��J�Z8K_gVWGlVs^hJ�\	H	V�Z8K,� RUT �'1 EVWG�VW\�KUV P J�K#J P J�L�J�\�K R ^oVWG N J�L EVW\ T H]Z M L�p�VWG�Z6VWL]L=Va[�VWGmH R \�V PSR K�J�KfZ M L
KDJ�¿:H�J�\]L EVW\ T H�Z M L���J�Z8KOgVWGBVs^h� RUT�M`z p]� R \]� EV�Z8KUV[ M L:{ R ZO� M ZQ^o~���VW\=[�VW\]\�VWKXr�G PSRUT K�^ R Z�Z8K EV PXP V�YvGwgV T VW\]^`V�H
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