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dfehg�ikjmlhnmoqprg-srtvurw	xkg-lypzx|{}w�n~j~�mi�j���pzeKg����=��xku�pzehg���g7uzxknml��
� g-srx|{}w-��pzxkjml���xkt��hi|g7t�g-lypr��pzxkjml��h�mlK�C��lK�mi|��uzxku�j��
� l��ht�g-srx�w-��i��
� uz��t���jmikxkwm�h��lK�
� n~sr�m�hehx�w-��i

t<g-pzehj��huP��j~s�uzjmi � x|lhnv���������m���7 ~�h���¢¡�£����� �¤G�K¥¦¡*£q¥��
§ �y���7�+¨���©Kª=����«R�6¬­£�¤¯®° ~©}¥��7¤-���h£�¥±¤¯����l}��prehg-xks��7²�¥��
�~�����y¤7£� ~�h�C�Kuzg0x|l¢urw	xkg-lypzx|{}w w	j~t��h��pzxklhn³��j~sVszg¯��i|o�ikx´��g
�hszj~�hikg-t­u�j��.ehxknmeRw-jmt��hikg	µ�x|pM�m¶3·Pg2e}� � g­xklVt<xklK�Vuzj�o
w-��ikikg7�°{Kg7ik� �Kszj~�hi|g7t­u¹¸��}uU�K�mi|ik�0��g7urw	srx|��g7�"�y�0º���szpzx���i
»:x|¼�g7szg7lypzx���i�½Y¾~�}��pzxkjml}u­¸�º�»¿½�u�ÀUÀ%�mlK����iknmg-�Ksr�mxkw6�hsrjm��o
i|g7t�u:¸�gm¶ nK¶=xkl � jmi � x|lKn¿w-jmlKuUpzs���xklypru=xkl��mi|n~g-�hs���x�w���jmsrt��hi���o
pzxkjml}À	¶(dfehg:�K�msUprxkw-�hi���s(g7t<�KeK�muzxkuYj��Áprehx�u����=�°x�u��h�hpYjml
pzehg�ÂÄÃ}ÅÇÆÇÈmÉzÊ�Å�Â�Ë�Ã�jm��n~sr�m�hehx�w-��i���l��ht�g-srxkw7��i��m��l}�<uz��t���jmikxkw
t<g-pzehj��hu�jmlC��x´¼±g-srg-lyp�ikg � g-i�u-Ì
dfehg?�K�msUprxkw-�hik�ms­g-t��heK�~uUx�u­jm�¿prehx�u����=�Íxku­�K��p�jml

pzehg�ÂÄÃ}ÅÇÆÇÈmÉzÊ�Å�Â�Ë�Ã�jm��n~sr�m�hehx�w-��i���l��ht�g-srxkw7��i��m��l}�<uz��t���jmikxkw
t<g-pzehj��hufj~l���x|¼±g-srg-lyp�ikg � g-i�u-¶(Î�Ï�Ð�Æ-ÉÑÂ�Ò�Ê�ÓÔÊ�Ã±Õ<ÖÑ×�Ð�Ø�Ë�ÓÙÂ�Ò
Ð�Æ-ÅÄÚKË7Õ�Ö¦eK� � gY��g-g7l­��g � g-ikjm��g7��uzj¿����s����%pMÛ�jc���mx|srik����xkuUo
Ü jmxkl~p�srg7uzg7�msrw�ePw	jmt�t6�hlhx|pzxkg7u7¶<dfehg2Ý:lhx � g-s�uzx´pM�+jm��Þ�xklhß
xku%j~lhg�j���prehg<��g-ÛA�hi��mw	g¯u¿Û.x´preàuUpzsrjmlKn�n~szj~�h�Kuc�}jmpzeàx|l
ly�Kt<g7szx�w-�mi¦�mlK�?uz�yt6�}j~i|x�w�w-jmt��h��prx|lhn}¶cdfe��Ku7�Kprehg Ü j~x|lyp
ÛYj~szá?j~lVl��ht�g-srxkw7��i(��l}�VuU��t���jmikx�w�t<g-pzehj��hu�xku�jmlhg­jm�
pzehg�t­��xkl3��j�w	�Kuzg7ufjm�¦prehg����=�¿¶
dfehg:t�g	prehj���jmikjmn~xkw7��iKw-jmehg7szg7lKw	g:j��±pzehg%���=�0w-��l��}g

uU�ht�t­��srxkß-g7�V�~u���j~i|ikj�Û�u-Ì�âãlàprehg3uz�h�h�Kszj Ü g7wÑp�u���ä7å~æ~ç�o
�Yä¯åmæyè���lhg7Û"uU��t6�}j~i|x�wf�hsrj � xklhn��mlK�­uUj~i � xklhn���iknmj~szx|pzeKt�u
��jms � ��srxkjm�Ku2�hjmt­��xklKu­jm�%t­��pzehg7t���pzx�w-u?¸�x|lyprg-nmg7sru7�fszg¯��i
ly�Kt���g-s¯��w-jmt��hikg	µ�l��ht6�}g7sru7�Kn~g-lhg7sr�miÔ��j~t��mx|l}u:��g-{Klhg7�
�y�¹���hlKw	pzjms�u�À:e}� � g��}g7g-lV��g � g-ikjm��g7�PpreK��p�w7��l��}g­�Kuzg7�
x|l w	j~lhlhg¯wÑpzxkjml°Û.x|pze0l��ht�g-srxkw7��i.t�g	prehj��hu���jms�prszg¯��prx|lhn
�é��g-l}w�eht­��sráêw	i��muruCj�����x|srg7w	p?��lK�ëxkl � g-s�uUg��hsrjm�hikg-t­u
��g7urw	srx|��g7�C���C�K�msUprxk�miÔ��x|¼�g7szg7l~prxk�miÔg¯¾~�}��pzxkjml}u�Û.x|pze¹w-jml�o
uMprsr�mx|lypru7�(Û.ehx�w�e
x�u<pzeKg3uz�h� Ü g¯wÑp­j��c��uzg7w	j~lK�Rn~szj~�h�Rjm�
uU�h�K�hszj Ü g7w	pru¿¸���ä7å~æmìh����ä7å~æmí%o(��ä7åKämäîÀÑ¶=ï.g	{KlKg7��nms����he�o
xkw7��i=pzj�j~iku%��srg<�KuUg¯�?��j~s%pzehg � x�uU�K�mi|xkß7��pzxkjml���lK�P�hsrg7uzg-l�o
pr��prx|j~l?j��=prehg6srg7uz�hi|pru7�KÛ.ehx�w�e?x�u:j~lhg�jm��prehg�uU�h� Ü g7wÑp�u�jm�
uU�h�K�hszj Ü g7w	p.��ä¯åmæhä~¶
dfehg�xkl~prg-n~sr��pzxkjml�j���uz�yt6�}j~i|x�w��mlK��l��ht�g-srxkw7��iht�g	pre�o

j��Ku(xkl�pzehg:w-jmt��hsrg-ehg7lKuzx � g � xkg-Û ��g¯uzw-szxk�}g¯�­����j � gft��}uMp
�}g:uzg-g7l<�~u(�¿i|j~lhn�o�pzg7sztHnmj~�miq¶¦âãl�pzehgf{}sruUp(�}g7szxkj��<j���pzehg
���=�"�hsrj Ü g¯wÑp7��Û�g%eK� � g�w-jmlKw-g-lypzs���prg7�
� j~l�pzehgcx|lypzg7sr�~wÑprx|j~l­j��±pzehgct�g	pzeKj��Ku�Û.ehg7szg�pzehx�u�x�u
srg-i���prx � g-ik�6xkt�t<g¯��x���pzg­¸�gm¶ nK¶=x|l�pzehg¿�hsrg-�hsrj�w	g¯uzuzx|lKn
�mlK����j~uUpz�Kszj�w	g¯uzuzxklhn��heK�muzg%j���pzehg��m�h�hikxkw7��prx|j~l�jm�
l��ht�g-srx�w-��iÁt�g-pzehj��hu�À

� j~l3pzs���xklhx|lKn6prehg�w-j�oÇÛYj~szá~g-s�u�jm�¦prehg��hsrj Ü g7w	p:w	j~t6o
xklhn.��srjmtvpzeKgYuz�yt6�}j~i|x�w(�mlK�¿pzehgYl��ht�g-srxkw7��i~uzx���g�pzj
Û�jmsráCw	ikj~uzg-ik��prjmnmg-pzehg7sc�mlK�+�h�hxki��?�h����w	j~t�t<j~l
i���lKnm�K�mnmg%��lK��g	µ���g-szpzx�uUg~�
� j~l��Kszg7�K��srx|lKn�prehg�t�g	pzeKj��Kuf��szj~tXuz�yt6�}j~i|x�w%w	j~t6o
�K��pr��pzxkjmlð¸�gm¶ nK¶ w	j~t<�K��pzg7sUoãuU�K�h�}j~sUp0xklX��j~szt­��i
�Kszj�j���u7���mi|n~g-�hs���x�w�w-jmlKuUpzs���xklyp�uzjmi � x|lKnK���mi|n~g-�hs���x�w
�mlK��ik��uUx�u%j��.º�»¿½ñuzjmi � �m�hxki|x|pM�hÀcpzeK��p6uUeKjm�hi���ik��pzg-s
��g0uUg¯��t�i|g¯uzuzik�vxklypzg-n~sr��pzg¯�³Û.x´preGpzeKgél��ht�g-srx�w-��i
�mlK��ik��uUx�u7¶

ò t�jmsrg¿�Kszg¯w	x�uUg���x�uzw-�KuruUxkjml3j��¦pzehx�ufpzj~�hx�w%xkufn~x � g-l3ik��pzg-s
jmlCxkl�prehg�uUg¯wÑprx|j~l3j~l�prehg�w	j~ehg-srg-l}w	g¿Û.x´prehx|lCprehg����=�¿¶
dfehg%uzw-x|g7l~prx´{�wcsrg7uz�hi|pru�jm�hpr��xklhg¯�2xkl�prehg����=�0g-lK�m�hi|g

pzehg6�K��szpzx�w	xk�K��pzxklhn2xklKuMprx´pr��pzg¯u�prj2srxkuzg%pzehg7x|s%�mw	pzx � x´prx|g¯u�xkl
pzehg�á�lhj�Û.ikg7�hnmgc�mlK��pzg7w�eKlhjmikjmn~�6prsr�mlKuU��g-s�pzj<pzeKg¿xklK���}uMo
pzsr�m�hg¯uU��g7w-xk�mi|ik�m�Kx|l+Ý��K�}g7s ò �KuUpzsrx��h¶�dfehg�eKx|n~ehi|xknmeyp�u.��srg
pzehg2��jm�hlK�K��pzxkjmlVjm�fpzehg���j��ÄpMÛf��srg�óYjmt��}g-pzg7lKw	g3óYg7lypzg-s
ô:�mnmg-l���g-srn���l}�3pzehg6âãlK���KuUpzsrxk�mi�õ¹��pzeKg-t­��prxkw7u¿óYjmt���g	o
pzg7lKw	g<óYg7lypzg-s.xklVä7ö~ömöK¶ ò t�jmsrg%�hg	pr�mx|ikg7�Csrg-��jmszp�����jm��p
pzehg¯uUgc��lK�<j�prehg-s(pzs���lKuU��g-s��~wÑprx � x|pzxkg7u�x�u�nmx � g7l�x|l�prehg:uzg7wÑo
pzxkjml0÷zd¦s���lKuU��g-sfj��=ø%lhj�Û.ikg7��n~g¿�mlK�CdÔg¯w�ehlhjmikjmn~x|g¯uzùK¶
dfehg­��j~i|ikj�Û.x|lKn+x|lKuUpzx|pz�hpzg7u6j��fprehg�ú~jmeK�mlhlhg¯u�ø%g-�hikg-s

Ý�lhx � g7sruzx|pM�2j��=Þ�xklhß���srg%x|l � j~i � g7�ÁÌ
� âãl}uMprx´pr��pzg�jm� ò lK��ik��uUx�u.��lK�+óYjmt��h�hpr��prx|j~lK��i
õ¹��pzeKg-t­��prxkw7u-�
� âãl}uMprx´pr��pzg�jm�=õ+g¯�muz�hsrg-t�g-lyp.dÔg¯w�ehlhjmikjmn~�m�
� âãl}uMprx´pr��pzg�jm��âãlK�h�KuMprszx���i�õ¹��pzeKg-t­��prxkw7u-�
� âãl}uMprx´pr��pzg�jm�=õ+g¯w�eK��lKxkw7u.��lK�3õ?�mw�eKx|lhg�»cg7uzx|n~l��
� âãl}uMprx´pr��pzg�jm������t6�}j~i|x�w�óYjmt��h��p���pzxkjmlÔ�
� âãl}uMprx´pr��pzg�j���d¦g7w�ehlKxkw7��i%óYj~t��h��pzg7sC�hw	xkg-lKw-gP��l}�
d¦g-ikg-t­��pzx�w-u7¶

�hj~s(t�jmsrg�xkl���j~szt­��prx|j~l<�m�}j~��p(jm�Ks����=�
�hikg7�~uUg � x�uUx|p(jm�hs
x|lyprg-srlhg	p�ehj~t�g¿�}��nmg

û¯üãüÑý�þ ÿmÿ ������� ���	��

����������� ��� ������� ��� � � ü
jms�w-jmlypr�~wÑp.jm�hs.j�!2w	gm¶

ò w�á�lhj�Û.ikg7��n~g-t�g-lyp�u-Ì?·�g?g-µ��Kszg¯uzu�j~�hs­pze}��lhá�u�prjVpzehg
ò �KuUpzsrx���l ï.g7uzg7�msrw�e0�h�KlK�ñ¸���·"��ÀÑ��pzehg¹Ý:lhx � g-s�uzx´pM�Rjm�
Þ�xklhßm�yprehg�"¿j � g-srt�g-lyp(j��¦Ý:�h��g-s ò �KuUpzsrxk�K����lK��prehg%óYx|pM�
Þ�xklhß���j~s�t�jms���i}��lK�<{Kl}��lKw-xk�mi}uz�h�h��jmszp7¶���x|l}w	g-srg.preK��lhá�u
��srg6�mikuzj����Kg6prj3»cs¯¶±õR¶±ø%�KehlP�mlK�¹�mi|i(���=�³t�g-t6�}g7sru
Û.ehj­ehg7i|��g7�3�hsrg-�K�mszxklhn6pzehx�u.��j�jmá�i|g-p7¶
Þ�xklhßm�}õ?��s�w�e3çmæmæmæ Ý�ikszx�w�e+ÞÔ�mlhnmg7s
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dfehg�urw	xkg-lypzx|{}w��K�msUp�jm�hº(srj Ü g7w	pÔ��ä7åmæKä=xku¦w	jml}w	g-srlhg¯�cÛ.x|pze
pzehg�w-jyj~sr�hx|lK��pzxkjml6j��Áuzw-x|g7l~prx´{�w�uzj��ÄpMÛf��srgf��lK�6pzeKg.nms����he�o
xkw7��i��hszg-o¿�mlK�à�}jyuMpr�hsrj�w-g7uruUxklhn}¶?dfehxku6xklKw	ik�K��g¯u�xklR�K�msUo
pzx�w	�hi���s6pzjP�hszj � x���g2lhg7Û ��lK�Vpzj¹g-µ�pzg-l}�Vg	µ�x�uMprx|lhnPuUjm�ÄpUo
Û��mszg
w-jmlKw-g-��p�u-¶aâãl ä7ö~ömöh��Û�géw-jmlKw-g-lypzs���prg7�ëjmlGpzehg
���hsUprehg-s.��g � g7i|j~�ht�g-lyp�jm��pzeKgcl��ht�g-srx�w-��i±uzj��ÄpMÛf��srg��K�mw�áyo
��nmgP��½Yº�º�� ì�
Ç¶ñâãl"�K��szpzx�w	�Kik�ms7�.�à�K�msr�mi|ikg-i � g-s�uUxkjml0jm�
��½Yº�ºHeK�mu6�}g7g-lég7uUpr���Ki|x�uUeKg7�R�mlK�Vprehg3w-jm�h�Ki|xklhn¹jm�.{ho
lhx´prg­��lK�+��jm�KlK�h��sr�+g-ikg-t�g7l~p���x�uzw-szg-pzxkß7��pzxkjmlKu:eK�mu¿��g-g-l
x|lypzsrj����Kw-g7�Á¶
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dfehg����K�hi|x�w-��pzxkjmlKu.w-jmlKuzx���g-srg7�3Û.x|pzehxklCpzehg<���=�vw-j � g-s��
Û.xk��gPsr�mlhnmg¹x|lKw-i|�}��x|lKn
�hsrjm�hikg-t­u2��szj~t5g7ik�~uMprxkw-x´pM�0��lK�
g-ikg7wÑprszj~t­��nmlKg	pzx�w-u7¶ õ+j~uUpVj��3pzehg¯uUg ���K�hi|x�w-��pzxkjmlKuV�mszg
�K�muzg7�ëjmlñw-jmt�t�jmlë�hszxklKw-x|�hikg7u?Û.ehxkw�eñw7��l³�}gVxkt��hikg	o
t<g7lypzg7� � g7sz�¿g !2w	xkg-lypri|�%�Kuzx|lKn�pzeKg��~� � ��lypr�mnmg7uÔj���ó����6¶
dfehg<�mx|t jm��pzehg���g � g-ikjm�ht�g7l~p¿j���urw	xkg-lypzx|{}w<uUjm�ÄpMÛ��mszg�x�u
pzjR�hsrj � xk�hg3t�j����hi���s2pzj�jmi�u­Û.ehx�w�e ��iki|j�ÛÍpzehg?���muUp2x|t<o
�hi|g7t�g-lypr��pzxkjml�j��YlKg-ÛH�Kszj~�hi|g7t w	i��muruUg¯uc�mlK�Plhg-ÛA��iknmj�o
szx|pzeht­u7¶ âãl pzehgàw	�Kszsrg-lyp3uUpr��pzg~�.pzehsrg-gPpzj�j~iku3��srg?�hsrj�o
� x���g¯�ÁÌ+pzeKg+t<g¯uUe0n~g-lhg7sr��pzjms��:½Yd "%½���� è�
Ç��prehg?uzx|t<o
�hik��pzxkjmlGw-j��hg
�=½�º�º=���mlK�ëpzeKg � xkuz�K��ikxkß7��prx|j~l³t<j����Ki|g�:âMº�º=¶.dfehgàw	ikj~uzg�x|lypzg7sr�~wÑprx|j~l"j��6pzehg�t�j��h�hi|g¯uCxku3g¯uMo

��xknm�hsrg�ämÌ "¿g-j~t�g	pzsr�2jm�¦prehg¿pzs���lKuU��jmsrt�g-s¯¶

uUg7l~prxk�mi±��jmsfprehg�g !2w	xkg-lyp.�hsrj�w	g7uruzx|lhn<j��=g	µ�prszg7t<g7i|��ik�mszn~g
�h��p��Puzg	p�u-¶
��jPpzeKg�ehxkg-s���s�w�ehx�w-�miY�h��pr��uMprsz�Kw	pz�hsrg7u6�hsrj�o
� x���g¯�%�y�cpzeKg�l��ht�g-srxkw7��imurw�ehg7t<g¯u���srg��Kuzg7�¿��j~sÔsrg7��i|o�pzxkt<g
x|lypzg7sr�~wÑprx � g � xkuz�K��ikxkß7��prx|j~l�¶cdfeKg��hsrjm�hikg-t�uzjmi � x|lhn�g-l � x´o
szj~lht�g-lyp6eK�~u���g-g7lé���K�hi|xkg7�
uU�Kw7w	g¯uzuU���hiki|��pzj��m� � �mlKw	g¯�
�hszj~�hikg-t­u­��srxkuzxklhnK�(g~¶ n}¶|�Yx|l°t­��n~lhg	prj�oãuMp���pzx�w-u�� å�
Ç¶0��xkn�o
�hszg<ä%uUehj�Û�u�pzeKgcn~g-jmt�g-pzsr�<jm�¦��pzs���lKuU��jmsrt�g-s�Û.x|pze3xkszj~l
w	jmsrg���lK�3å­w	j~x|i�u7¶=dfeKg�uzw-szg7g-lKuzehj�p.jm�ÔpzeKg � x�uz�K��ikx|ß¯��prx|j~l
t<j����Ki��câMº�ºñjm�.�=½Yº�º³xkl
��x|n~�hszg2í¹uUehj�Û�u�pzehg�t<g¯uUe

nmg7lhg-s���prg7� �����:½Yd "%½���¶�dfehg�{Kg7ik�êxkuC��g¯uzw-szxk��g7� ���
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i|j~nmx�w���xklK���}wÑpzxkjmlG��jms¹ikx�uMp�u 8îpz�h�hikg7u���l}�³lK��pr�hsr�mi�l��ht<o
�}g7sru7�hg	p�w�¶ À�xkl3l}��pz�Ksr�mi���g7���}wÑpzxkjml+uUpM��i|g��mlK�3x|lClK��pz�hs���i
ik�mlhnm�K�mnmg3�hsrg7uzg-lypr��pzxkjml�¶"dfehg¯uUgC�hsrj � g7sru�w7��l°�}g+�Kuzg7�
��jmsc�hg	{Klhxklhn��mlK�C�hsrj � x|lhn��hsrjm��g-szpzxkg7u�j��(t­��prehg-t­��prxkw7��i
t<j���g7iku3��l}�"��iknmj~szx|pzeht­u7�.Û.ehxki|g��
uz�}g¯w	x���iki|�°�hsrj � x���g¯�÷zw	j~t��h��pzxklhn2g7lhnmxklhg¯ù2w-�ml+g	µ�g7w-��pzg<��x|srg7w	pzik��prehg�ikjmn~xkw7��i
��g7urw	srx|�hpzxkjml3j���pzehg¯uUg���iknmj~szx|pzeKt�u7¶
âãl�prehg%�hszg � x|j~�Ku��heK�muzg7u�jm�ÔpzeKg%�hg � g7i|j~�ht�g-lyp.j��¦pzehg

uU��uUpzg-tð�Cl��ht���g-s�j��.�hsrj � g-s�u¿ÛYg7szg­xkt��hikg-t�g-lypzg¯�V��lK�
x|lypzg7nms���prg7�<Û.x´pre2g7�~w�e�oÇj�pzeKg-s(��l}��Û.x´pre2��w	j~t<t�j~l<�}uUg7sUo
x|lypzg7sU���~w	g~¶�»:�Kszxklhn+i��muUp��mg7�ms7��pzehg¯uUg�w-jmt���jmlhg7l~p�u%eK� � g
�}g7g-l2xkt��hszj � g7��Û�¶ s7¶ p7Ì�g !2w-x|g7lKw	�~�yurw	j~�}g�jm�Ô���h�Ki|x�w-��pzxkjml��
��lK�3�Kuzg-s.xklypzg-sz���mw-gm¶�óY�hsrszg7lypzik�­pzehg�uz��uMprg-t ��ikszg¯�m���2�mi´o
i|j�Û�u�pzj°prszg¯��p+w	jmt��hikg	µvt���pzehg7t­��pzx�w-�mi%áylKj�Û.i|g¯��nmg�x|l
ÒrË�Ð;.±Ó|Æ-ÅÇÆ­Æ��?.�Ó|Ë�ÉzÊ�Å�Â�Ë�ÃRÒ-×mÒ	Ó|Æ	ÖfoYuzg-g �|ä,
ÔoY�}jmpzeC��jmsc�hsrj � o
x|lhn3��lK�3��j~scw-jmt��h��prx|lhn}¶ ò i�uzjK��lhg-Ûñw	j~t��}j~lhg-lypru:eK� � g
�}g7g-lP�hg7uzx|n~lhg7�+�mlK�+xkt<�Ki|g7t<g7lypzg7���±�~u�Û�g-iki¦��lhg-Ûñn~g-l�o
g-s���i(�hsrj � x|lKn?uMprsr��pzg-n~�5% : @�� %�ÉzË��7ÂÄÃ�È�� : Ë�Ð4.�Ï�Å�ÂÄÃyÈ��
@±Ë�Ó��7ÂÄÃ�È�uzg-g � ç�
Ç�hprehg�xkl~prg-n~sr��pzxkjml3x|lCprehg�uz��uUpzg7tÍjm�=uz��g	o
w	x���i±�hsrj � g-s�u:¸qw	j~lKuUx���g7szg¯���mu<÷z�hik�~w�áyo���jîµhù��hsrj � g-s�u�À���lK�
uU��g7w-xk�miÔuUxkt��hikx´{Kg7sru7�hprehg�g-lKeK��lKw-x|lKn­j���g	µ�x�uMprx|lhn­�Kszj � g-s�u
� x��ñ÷U����xki|�hsrg?��l}��ik��uzx�uzùà��l}� ÷zw-�~uzw7�m��gCikg-t�t­�Vnmg7lhg-s���o
pzxkjmlKùCuUpzs���pzg7nm�¹�mlK�v÷z��g7��pzeVuzx|t��hikx´{�w-��prx|j~lPg-µ�pzg-l}uUxkjmlKù
uMprsr��pzg-n~�m�Á��l}�¹�hsrj�j���uzx|t��hikx|{}w-��pzxkjml���uzg-g�� ç 
�¶ ò iki=pzehg¯uUg
lhg-Ûëw	jmt���jmlhg7lypru.��srg%w	�hsrszg7lypzik�­x|lypzg7nms���prg7�2xkl3pzehg�uz��uMo
pzg-tXx|lC�6uzt�j�j�pze�t­��lhlhg7s7���K�~uUg¯�2j~l2pzeKg%ur��t�g¿szg7Û.szx|pzg
g-lhn~x|lhg~¶
âãl2pzeKg¿w-�hszsrg-lypfuMp���pzg¿j��Ôpzehg%��g � g-ikjm�ht�g7l~pfw	��w	ikgcpzehg

��jmiki|j�Û.xklhn�lhg-Ûê��g7��pz�hsrg7u.�mszg%xkt<�Ki|g7t<g7lypzg7��Ì
� dfehgVuz��uMprg-tB�Kszj � x���g7u����mw-x|ikx|pzxkg7u3��jms?w-jmt���j~uzx|lhn
�mlK��t­��lhxk�h�hi���prx|lhn�ik�mszn~g�t­��pzehg7t���pzx�w-�mihpzg-µ�pY��lK�
��j~sRuMprsz�Kw	pz�hsrxklhnK�­xkl¢�veKx|g7sr�msrw�ehx�w-�mi�Û��î�~�­ik�mszn~g
t­��prehg-t­��pzx�w-��i~á�lhj�Û.i|g¯��nmg��}�muzg7u7�7prehg�÷rdfehg-j~szg7t­�
�Kjmsrt��micd¦g	µ�prù��cx|pC�hszj � x���g7u���i�uUj
�G÷�óYjmt�t­��l}�
Þ¦��lhn~�K��n~g7ù2xklàjms���g-s¿prj3�Kszj�w	g¯uzu�¸��hszj � xklhnK�¦w	jmt<o
�h�hpzxklhn­jms.uzjmi � xklhn�À�á�lhj�Û.ikg7�hnmgm¶

� ò t�jmsrg�n~g-lhg7sr�mi�º�szj � xklhnP�yprsr��pzg7nm�àÛ.ehx�w�e
xkl~prg	o
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prj%nmg-lKg-s���iy�hszg¯��x�w-��prgYikjmn~xkw��hsrj � g7sru7�¯�h��p(x|p�w7��l<�}g
g¯�muzx|ik�%g	µ�pzg7lK��g¯��pzjcpzeKg���g¯uUxknml�j��}uz�}g¯w	x���iy�hsrj � g-s�u7¶
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{}g-s�u�¸ �¿½�ºfó ò »6�hº=jmik��lhjmt�x���iÄ��x|t��hikx|{Kg-sÑÀÑ¶
� d¦j�jmi�u���j~s%g-lheK�mlKw	xklhn3g	µ�x�uMprx|lhn3�hsrj � g7sru.���+t�g	p���o
uUpzs���prg-n~x|g¯u!�?xkl �K�msUprxkw-�hi���sàpMÛ�jHuMprsr��pzg7nmxkg7uàeK� � g
��g-g7l+x|t��hikg-t�g7l~prg7�ÁÌfdfehg?÷Ñó��murw-�~��g%i|g7t<t­�­n~g-l�o
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�Kszj~�}jyuUx|pzxkjml0��lK�°prszxkg7u­pzj
w-jml Ü g¯wÑpz�Kszg?�àikg-t�t­�"�
prehgéó��murw-�~��gVuMprsr��pzg7nm�"x�uCpzeKg-l³szg¯w	�hs�uzx � g-ik�ê����o
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prehg­lhg7ÛHikg-t�t­���Kl~prx|i�g-x|pzehg7s��CuU�Kw7w	g¯uzuU���hi��hsrj�j��
jm��prehg­jmsrx|n~x|l}��i��hszj~�}jyuUx|pzxkjmlPxku���jm�hlK����jms�x|p%����xkiku
�mlK�A�hsrj��h�Kw	g¯uR�³i|x�uUp
j��CpzeKgêw	j~l Ü g7w	pz�hsrg7� ��l}�
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g7nm��g	µ�pzg7lK�hu.prehg6uzxkt<�Ki|x|����x|lhn��}j�Û�g-s�jm�(�2uUxkt��hikx´o
{}g-s6��jms��¹w	g7sUp���xklRw	i��muru�jm�.pzg7szt­u3¸���g-{Klhg7�
���R�
uzg	p<j������KlKwÑprx|j~léw	j~lKuUpr��lyp�urÀ	�=pzj?prg-srt­u6xkl � j~i � xklhnlKg-Ûé���hlKwÑprx|j~l­w	jml}uMp���lypru=����srg7w-�hsruzx � g-ik��uzx|t��hikx´���yo
xklhncpzehg.uz�h��prg-srt�u�j�w-w-�hsrszxklhn:xklKuzxk�hg��:pzg7sztGÛ.eKj~uzg
j~��pzg7szt�jyuMp.uU��t6�}j~iÁxkufj~lhg%j���pzehg�lhg7Ûvw-jmlKuUpr�ml~p�u-¶
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�}��szpzx�w	�hi���s%prehg2�hsrg7��x�w-��pzg­ikjmn~xkw<�hsrj � g7s7¶3óYg7sUp���xkl
�hg7���Kw	pzxkjmlRuUpzg7�Ku�n~g-lhg7sr��pzg2��i|pzg7szl}��pzx � g­�Ksr�mlKw�ehg7u
jm���hsrjyjm��u!�����­uUxkt��hikx´{}w7��prx|j~l�j������hsrj�j��M�yjmlhik��pzehg
�Ksr�mlKw�ehg7uCÛ.eKxkw�eñ��srgàg	¼±g7w	pzx � g-ik�ê�}uUg-���hi���j~s+pzehg
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�hsrj�j��M��uUj~t<g���jmsrt��hi���g�t­�î�3�}g6nmg-lKg-s���pzg¯�3Û.ehxkw�e
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pzehg3x|lyprg-srlK��prx|j~lK��iYszg¯uUg¯��s�w�eRw	jmt�t6�hlhx|pM��Û.eKxkw�e � jmik�hl�o
pzg-g7szg¯�Apzjñ��g	p���o�pzg7uUpRprehgêuz��uUpzg7tCÌXsrg7uzg7��s�w�ehg7sru¹��szj~t
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pzg-tÍjml3pzeKg�âãl~prg-srlhg	p���p ���������	����
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lKg-s¯��ø�¶ �:�má���n~�îÛf�h�%»6¶ �(�mur��sr������l}�³·ñ¶:· xklK��o
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Prove:

(l+) "
f,a,g,b

Hlimit@f, aD ß limit@g, bD Þ

limit@f + g, a + bDL,
under the assumptions:

(l) "
f,a

ikjjjjjjlimit@f, aD � "
Ε

Ε>0

$
N

"
n
n³N

H f@nD - a¤ < ΕLy{zzzzzz,

(d+) "
x,y,z,t,∆,Ε

H Hx + zL - Hy + tL¤ < ∆ + Ε ÜH x - y¤ < ∆ ß  z - t¤ < ΕLL,
(f+g) "

f,g,x
HHf + gL@xD = f@xD + g@xDL,

(max) "
m,M1,M2

Hm ³ M1 ß m ³ M2 � m ³ max@M1, M2DL.

We assume

(1) limit@f0, a0D ß limit@g0, b0D,

and show

(2) limit@f0 + g0, a0 + b0D.

Formula (1.1), by (l) and by introducing a Skolem function, 
implies:

(4) "
Ε

Ε>0

"
n

n³N0@ΕD H f0@nD - a0¤ < ΕL.

Similarly, formula (1.2)  implies:

(6) "
Ε

Ε>0

"
n

n³N1@ΕD H g0@nD - b0¤ < ΕL.

Formula (2), using (l), is implied by:

(7) "
Ε

Ε>0

$
N

"
n
n³N

H Hf0 + g0L@nD - Ha0 + b0L¤ < ΕL.

We assume  Ε0 > 0 and show

(9) $
N

"
n
n³N

H Hf0 + g0L@nD - Ha0 + b0L¤ < Ε0L.

We have to find  N2ø , such that
(10) "

n
n³N2 ø

H Hf0 + g0L@nD - Ha0 + b0L¤ < Ε0L.

Formula (10), using (f+g), is implied by:

(11) "
n

n³N2 ø

H Hf0@nD + g0@nDL - Ha0 + b0L¤ < Ε0L.

Formula (11), using (d+), is implied by:

(12) $
∆,Ε

∆+Ε=Ε0

"
n

n³N2 ø

H f0@nD - a0¤ < ∆ ß  g0@nD - b0¤ < ΕL.

We have to find  ∆0
ø , Ε1ø , N2ø  such that

(13) "
n

n³N2 ø

H f0@nD - a0¤ < ∆0
ø ì

 g0@nD - b0¤ < Ε1øL í H∆0
ø + Ε1ø = Ε0L.

Formula (13), using (4)  and  (6), is implied by:

"
n

n³N2 ø

H∆0
ø > 0 ì n ³ N0@∆0

øD ì Ε1ø > 0 ì
n ³ N1@Ε1øDL í H∆0

ø + Ε1ø = Ε0L,
which, using (max), is implied by:

(14) "
n

n³N2 ø

Hn ³ max@N0@∆0
øD, N1@Ε1øDD ì

∆0
ø > 0 ì Ε1ø > 0L í H∆0

ø + Ε1ø = Ε0L.
Formula (14) is implied by

(15) "
n

n³N2 ø

Hn ³ max@N0@∆0
øD, N1@Ε1øDDL í

H∆0
ø + Ε1ø = Ε0L í ∆0

ø > 0 í Ε1ø > 0.

Summarizing, we reduced the proof to a solving problem. 
We have to find ∆0

ø , Ε1ø , N2øsuch that (15) holds under 
the current  knowledge. The solution of this problem is:

0 < ∆0
ø < Ε0,

Ε1
ø = Ε0 - ∆0

ø,

N2
ø = max@N0@∆0

øD, N1@Ε1
øDD.
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��w	xkg-lypzx|{}w6szg¯uU�Ki´p�u�eK� � g��}g7g-l¹�~w�ehxkg � g¯�Cx|l � ��srx|j~�Ku�uz�h��o
��srg7�mu�j��.pzeKg2{Kg7ik�àjm��x|lypzg7szg¯uMp¯¶?»:g¯uU�Kx´prg2pzeKg2���mw	p�preK��p
pzehg¯uUg­uz�h�K��srg7�~u�j � g-srik�m�+x|làuUg � g7sr�mi¦srg7uz�}g¯wÑp�u6¸�pzehg7jmsrg	pzx|ow-��i��K�mw�á�nmsrjm�KlK�Á�Áprg7w�ehlhx�¾y�hg7u���lK�Ppzj�j~iku7�Ôg-prw�¶ ÀÑ�¦��jms�pzehg
uz�mámg�jm�(�}g-pUprg-s¿pzs���lKuz�K�mszg7lKw	�3j���prehg6�Kszg¯uUg7l~p���prx|j~l���pzehg
�mw�ehxkg � g-t�g-lypruf�mszg���g-pr��xkikg7�3x|l+uzg-�K�msr��pzg%uU�K�KuUg¯wÑprx|j~lKu-¶
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 � g-s�prehg?i��muUp2�mg¯��s�u<pzehg?· �êt�g	prehj��Á�.xkl°�}��szpzx�w	�hi���s
��g-xki|��g-srnmg7s�3 u��mi|n~jmsrx´prehtC�ÔeK�~u���g-g-lVÛ.x���g7i|�àuU�Kszg¯�m�à��lK�
uU�Kw7w	g¯uzuU���hiki|�ê�m�h�hikx|g¯�vpzj �hsrjm�hikg-t­u3xkl � jmi � x|lhn ��g-{Klhx|pzg
ey����g-srnmg7jmt�g	prszx�wcuz�ht­u7¶�óYjmlKw-g-srlhxklhn­õ?��prehg-t­��prxkw7�<x|t<o
�hi|g7t�g-lypr��pzxkjmlKu � ��srxkjm�Ku6�K�mw�á��mnmg7u���g � g7i|j~�}g¯�
��p2ï.âU�}ó
¸����Rº����hikg��mlK�
��w�ehj~szlÔ�(��lK�V���Vï.xkg7uzg¯À�eK� � g��}g¯w	jmt�g
uMp���lK�h�msr�Rszg-��g-srg-lKw-g7u7¶ ��j�Û���Û.x|pzeKx|l
pzehg���sr�mt�g�j��:pzehg
���=� �hszj Ü g7w	p7�=pzeKg�{Ks�uUp<xkt��hi|g7t�g-lypr��pzxkjmlRxkléõ?�~w-uz��t��
eK�muf��g-g7lCw7��srszxkg7��jm��p.������¶}ó���sr�KuzjK¶�õ?�~w-uz�yt­�6âãlKw�¶�x�u
�hik�mlhlhxklhnCpzj¹x|lKw-jmsr�}j~sr��pzg<pzeKg�w	j���g­xklypzjCpzeKg�uMp���lK�K��s��
õ?�mw7uU��t­�<i|xk�hs���sr�m¶
ò srjm�hlK�àä¯ömí~æh�hõV¶±ø���srs���g � g-ikjm��g7�+�mlC�mi|n~jmsrx´preht�xkw

uU�ht�t­��prx|j~lR��lK�mi|j~nm�hg+¸�x|làprehg�uzg	pzpzxklhn+j���uz�hx´p����hikg���x|�Äo
��g-srg-lKw-g?{Kg7ik�êg	µ�pzg7lKuUxkjml}urÀ­pzjéï�xkurw�e�oÇx|lypzg7nms���prx|j~l�¶H»cg	o
uU�hx|pzg�prehg<���mw	p�pzeK��p%x|pru���jmt­��xkl¹jm�f�m�h�hikxkw7��prx|j~l¹��j�pzg7l�o
pzx���iki|��xku � g-sr�2nmg7lhg-s���i(¸�gm¶ nK¶k�KxklKw	ik�K��xklhn­eK�mszt�j~lhxkw¿l��ht<o
�}g7sru�preK��p:�mszx�uUg¿xkl�prehg���lK�mi|��uzxku�jm����iknmj~szx|pzeKt�u�ÀÑ��ø��mszs 3 u
t<g-pzehj��
eK�mu6lhj�p��mw�ehxkg � g7�àprehgC��pUprg-lypzxkjml
x´p­��g7uzg-s � g¯u-¶��j�Û���Û.x´prehxkl­pzehg����=�¿�Kóc¶���w�eKlhg-x���g-sf��g � g-ikjm��g7���%{Ks�uMp
õ?��prehg-t­��prxkw7���hsrj�prj�pM����g�pze}��pfx|t��hikg-t�g-lyp�u�ø��mszs 3 u(t­��o
w�ehx|lKg-sr�2x|l3���hiki�n~g-lhg7sr�mi|x|pM�m¶
âãl��m�h�hx´prx|j~l�����w�ehlhg7xk��g7s¦uz�Kw-w-g-g¯��g7�¿prj�g	µ�pzg7lK��ø��mszs 3 u

���h�hsrj~�~w�eV��i�uUj+prj°Õ~Æ���ÃKÂÄÅãÆ�uz�ht�t­��pzxkjml
�hszj~�hikg-t­u-¶PdÔj
pzehx�ufg-lK����ehgclKg-g7�hg7��pzj<g	µ�pzg7lK��ikxklhg7�msf�hx´¼±g-srg-lKw-gcg¯¾y�K��o
pzxkjml
uzjmi � g7sru�pzj � g-sr�Pn~g-lhg7sr�miY��j~t��mx|l}u-¶�dfehxku6g-l}���hikg7u
pzjR�hsrj � xk�hg?�Vlhg-Û��mlK� uU� !­w-x|g7lypzik�én~g-lhg7sr�mi:��iknmj~szx|pze�o
t<x�w�pzj�jmi¦��jms%��pzpr�mw�á�xklhn2�hsrjm�Ki|g7t�u:pze}��p%i|xkg6��g-�~jmlK�+pzehg
uzw-jm��gvjm�?pzehgët�g	prehj��hu0� � �mx|i����Ki|gëuUjH����s¯¶ �Kjms0g	µ�o
��t��hikgm�<Û.x´pre ��w�eKlhg-x���g-s 3 u¹�K�~w�á���nmg
jmlhg°w-��lKlhj�pàjmlhik�
�hszj � gV�h��pà��i�uUj���Ã�Õ�prehgéw-i|jyuUg¯�ë��jmsrtBg � �mi|�K��pzxkjmlñjm�
��l x���g-lypzx|pM�°szg¯w	g-lypri|�é�KuUg¯�0���°�K�hi|t�g7á°�mlK� ø%sr��pUprg-l�o
pzeK�mi|g7s���j~s<w-jm�hlypzxklhn¹pzxki|xklhn~u<jm�:�?ehg-µ��mnmj~l �(lK�mt<g7i|�~�(x|�
�	�3Ì �³ä �àä�
�ç��
����� �àä�
��+��g-lKj�pzg¯u�prehg��±o�pze­eK�mszt�j~lhxkw
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�
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âãl¹ehx�u:����t�jm�Kuc��jyj~á ÷�óYj~t��hxklK��prjmsr� ò lK��ik��uUx�uzù¹¸Mä7öKä7ìyÀ
õ?�mw7õ?��eKjmlàx|lyprszj����Kw-g7���K�msUprx´prx|j~là�mlK��ik��uUx�u��~u��+w	j~t6o
�h��p���pzxkjml}��i.t�g	prehj��R��j~s�uzjmi � x|lKnP�hsrjm�Ki|g7t�u<xkl°w-jmlhlKg7wÑo
pzxkjmlàÛ.x|pzeài|xklhg¯��s�ehj~t<j~nmg7lhg-j~�Ku%��x|j~�heK�ml~prx|lKg­x|lhg¯¾y�K��ikx´o
pzxkg7u��mlK�3g7¾y�K��pzxkjmlKu7�hsrg7uz�}g¯wÑpzx � g7i|�~¶(�hj~s:uUg � g7sr�mi±�hg7w-�~��g7u
pzehx�u�t�g	prehj��¹e}�mu%srg-t­��xklhg7�P��jmsrt­��lyp7¶<âãl�szg¯w	g-lyp����=�
ÛYj~szá±��w7��srszxkg7�¹jm��p Ü jmxklypzik�¹Û.x|pze "<¶ ½:¶ ò lK�hszg7Û�u­¸�º=g-lKl
�ypr��pzg~��Ýc� ò ÀÑ�îx´p=eK�~u���g-g-l<��g-t�j~lKuMprsr��pzg¯�¿pzeK��p��K�msUprx´prx|j~l
��lK�mi|��uzxkucx�u:x���g7�mi|ik�+uU�Kx´prg7�+��j~s%�}g7x|lhn3uU�K�h�hikg-t�g-lypzg¯�?���
t�j��hg-srlCw-jmt��h��prg-s��mi|n~g-�hs���t�g-pzehj��hu7¶
ò õ?��prehg-t­��pzx�w-���K�mw�á��mnmg'& � ����� eK�mu���g-g7l0�hg � g7i´o

jm��g7�àÛ.ehx�w�eVw-�ml���g­�Kuzg7�V�~u��3pzj�jmi���j~s�uzjmi � xklhnC�hsrjm��o
i|g7t­u�Û.x|pzeRw	j~lKuUpzs���xkl~p�u%x|là��j~sztNj��fikx|lhg¯��s��hx|j~�heK��lyprx|lhg
x|lKg7¾y�K��ikx|pzxkg7u3jmsCg7¾y�K��pzxkjmlKu7�:srg7uz��g7wÑprx � g-ik�m¶ ò uCÛYj~szá~g7�
jm��pC��� ò lK��srg-Û�u3��l}�"º����hikgm��� � ��srxk�ml~p�j����K�msUprx´prx|j~l
��lK�mi|��uzxku.w7��lC��g����h�Ki|xkg7�+�mikuzj<pzj­e����}g7szn~g-jmt�g-pzsrxkw¿t��Ki´o
pzx�uU�Kt x���g-lyprx´prx|g¯u-¶ ò �h�hikx�w-��prx|j~lKu�jm�(& � ����� sr�mlhnmg6��srjmt
pzehg<�hsrg-�hsrj�w	g¯uzuzx|lKn���jms%����prjmt­��prxkw%prehg-j~szg7t �hszj � xklhn�pzj
g-l��ht�g-s���prx|j~l��Kszj~�hi|g7t­u.x|l+uUpr��pzx�uMprxkw7��i��he���uzxkw7u-¶(�Kjms�g-µyo
��t��hikgm�mw-jmlKuzx���g-s¦pzehg�nmg7lhg-s���prx|lKn.���hlKw	pzxkjml6��jms�uUj~i|x����K�msUo
pzx|pzxkjmlKu�jml�pzehg2w-�h��gm��lK��t�g-ik�
)+*-,�. �"/0/0/ � ,�1<Û.ehg-srg�pzehg
uU�KtXsr�hlKufj � g7s.��ikiÁlhjmlhlKg-n~��pzx � g%xkl~prg-n~g-s�u�ur��prxkuU����x|lKn<xkl�o
g7¾y�K�mi|x|pzxkg7u ��243 �-5%Û.ehg-lKg � g7s��ml�g¯��nmg¿x�u.��x|srg7w	pzg¯�­��srjmt
��2�pzj �65¿j~l�prehg�w	j~szsrg7uz��jmlK��xklhn<w	�h��g2¸�uzg-g���xknm�hsrg�ä¯ÀÑ¶
ò uÔ�}j~x|lypzg¯�%jm��p¦�y�¿õ?�mw7õ?��eKjml%x´p�xku�g	µ�pzsrg-t�g-ik�¿eK��s��

pzj<w	jmt��h�hpzg.prehgcw-i|jyuUg¯�<��jmsrt�g-µ��Kszg¯uzuzx|j~l��y�<eK�mlK� ��lhj�Û
Û.x´pre?prehg7& � ��� � �K�mw�á��mnmg�prehxkucx�u����hikik�?����prjmt­��prg7�+��l}�
�<t���pUprg-s�jm��uzg7w	j~lK�hu7¶

���<J C ���X�U�"�U�P� �8��
98T�O� �">!�O����A

dfehgfï.jmn~g-s�uMoãï���t­�mly� Ü ��l%xk�hg-lypzx|pzxkg7u���g-ikjmlhn:pzj�prehg�t<jyuMp
jm��p�uMp���lK�hx|lhn�xk�hg-lypzx|pzxkg7ucx|lP�m�h��x|pzx � g�ly�Kt���g-s�u!��pzeKg�{Ks�uMp

ä7æ
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��x|n~�hsrg%öKÌ(��jmikxk�3�K�msUprx´prx|j~lKufjml�pzeKg�w	�h��g

jmlhg%srg7�m�Ku.�mu7Ì
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* �
�
¸Mä,*
*�À	¸Mä�* * � À �����7¸Mä,*
* � À
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ä
¸Mä!*
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âãlCpzehg6i|x|pzg7sr��pz�hsrg�jmlhg�{KlK�hu:t��ml�� � ��srxk��pzxkjmlKu7� � ��srx���lypru��lK�¹nmg-lKg-s���ikx|ß¯��pzxkjml}u!�±��srjm�hl}�Vä7ö~ímæ2uzjmt�g�jm�(pzeKg7uzg���j~sUo
t��hi���g���j~�hlK��xkt��}j~sUp���lyp¦�m�h�hikxkw7��pzxkjml}u�xkl�uMp���pzx�uUpzx�w-��i~t�g	o
w�eK��lhx�w-u7�hg~¶ n}¶|�hÛ.x|pzeKx|l3pzeKg�w	j~l~prg	µ�p�j���ï�¶K�f��µyprg-s 3 ufe}��s��
ehg	µh��n~jml�t<j���g7iq¶
ï.g7w-g-lypzik�Wuzg � g7sr�miV��iknmjmsrx|pzeht�x�wA�m�h�hsrj~�~w�ehg7uveK� � g

�}g7g-l ��g � g-ikjm��g7�
x|l°jms���g-s<prjà�~uzuzx�uMp<pzehg3prszg¯��pzt�g7l~p­jm�
uU�Kw�e+x���g7l~prx´prx|g¯u�����w-jmt��h��prg-s:�mi|n~g-�hs��<�K�mw�á��mnmg7u7¶(· x|pze
��g-xki|��g-srnmg7s�3 u?�mi|n~jmsrx´prehtB��jmik��lhjmt�x���i � g-s�uUxkjml}u?w-�mlñ�}g
�hszj � g7�V�m��pzj~t���pzx�w-�mi|ik�m¶¹ô:j�ÛYg � g7s7�¦x|l���j~szt­�mi|ik�VuU��jmá~g-l��
��ikiYprehg7uzg�t�g-pzehj��hu�uUpr��szp6j~��p�Û.x´preRpzeKg3uz�ht*uzxk��g3��lK�
pzsr�?pzj?�hg-srx � g6prehg2w	j~szsrg7uz��jmlK��xklhn3g	µ��hsrg7uruUxkjml�xkl��Kszj���o
�KwÑp.��j~sztC¶
âãlPsrg7w-g-lyp��mg7�msru7� ò ¶¦��lK�àú}¶�ø%lhjm����t­�~w�ehg-s���g7szx � g¯���l
�mi|n~jmsrx´prehtC�Ôprehg�½(µyprg-lK�hg7�V½(lKnmg-i�½�µ��K�mlKuUxkjmlÔ�ÔpreK��p

i|g¯�m�hu�prj��hlhx�¾~�Kg�uUg7szxkg7u�g	µ��K�mlKuzx|j~lKu=j��±ï.jmn~g-s�uMoãï���t­�mly�ho
Ü ��l�pM���}g2x|�.uMp���szpzxklhn3��szj~t pzeKg­�hszj����}wÑp�uzxk��g~¶ �(��srxkjm�Ku
g	µh��t��hikg7u:szg7ik��pzg7�3prj�w-ik�~uzuzxkw7��i��}��szpzx|pzxkjmlCpzeKg-jmsrg-t­u7�Kxkl�o
w	ik�K��xklhn<pzehg�ï.j~nmg7sruUoÇï:��t­��l�� Ü �ml­xk��g7lypzx|pzxkg7u7�heK� � g¿��g-g-l
nmx � g-lësrg7w	g7lypzik�m¶ âãl Ü j~x|lyp?Û�jmsrá Û.x´pre "<¶ ½�¶ ò lK��srg-Û�u
��lK� ò ¶~ø%lhjm����t­�~w�ehg-s�x|p(eK�mu(�}g7g-l­uUeKj�Û.l�preK��p(prehg.lhg7Û
��lK�­g7i|g7n~�ml~pfï.jmn~g-s�uMoãï��mt��ml�� Ü ��l<nmg7lhg-s���ikx|ß¯��prx|j~l���jm�hlK�
�y� "%��srsrg	pUp¯�.âMuUt­�mx|i�����lK�"��pr��lyprjml"��i�uzjà{hpru�x|lyprjVpzehx�u
��sr�mt<g7ÛYj~szá±¶ dfehx�u­lhjmp2jmlhik�
srg � g7��i�u6pzehg+g-µ�xkuUpzg7lKw	g+jm�
��l�x|l�{}lhx´prgm���}��s���t�g	prg-srx|ß7g7�C���mt<xkik�?j���g-µ�pzg-l}��g7��½(lhn~g-i
g	µ��K��l}uUxkjmlKu7�y�h��p.��i�uUj6�hszj � x���g7uY��l3��i|pzg-srlK��pzx � g��hsrj�j���jm�
pzehg�"%��srszg-pUp7�~âMuUt­�mx|i��~�mlK�2�ypr�mlypzjml­srg7uz�hi|p7¶ ò {KlKx´prg � g7sUo
uUxkjmlVjm�fx|p7��Û.eKxkw�eà{Kl}�hu6�mlVg-ikg-t�g-lyp���sr�¹�hsrj�j��M��w-�mlV�}g
��g-srx � g7�3�mu.�<���yo��hsrj����Kw	pfjm�¦prehg�½(lKnmg-iÁ�m�h�hsrj~�mw�eÔ¶
dfehxku��mw�ehxkg � g-t�g-lyp�w-�mlà�}g � xkg-Û�g7�à�mu%prehg�uUpr�msUprx|lhn

�}j~x|lyp2j��c���hszpzehg7s­x|l � g¯uMprx|ny��prx|j~lKu-�(��jms­xklKuMp���lKw-gm�Yj��¿pzehg
¾~�Kg7uUpzxkjml<Û.ehg	prehg-s�pzeKgf½(µ�pzg-l}��g7�6½(lhn~g-i�½�µ��K�mlKuUxkjml6w-��l
�}g%pr�hszlKg7�3x|lyprj����Kszj � xklhn6t­�~w�ehx|lKg-sr�m¶

����� �E��Q7������
V��� ��R�RX�"���!�)
 ���"�7�P�

ô�j~i|j~lhjmt�x�w3���hlKwÑprx|j~lKu­��j~sztapzehg?pzehg7jmsrg	pzx�w-�mi��K�~uUx�u���jms
t­��l��<�mi|n~jmsrx´preht�xkwfxkl � g¯uMprx|ny��pzxkjml}u=x|l�prehg�{Kg7ik��¶�âãl2��w	j�o
jm��g-s���prx|j~l¿Û.x|pze�âÑ¶ "¿��prt��ml����.w�ehg-t�x�uMpÔ��szj~têprehg(�hlhx � g7sUo
uUx|pM�¿j��Kø%s���nm� Ü g � �mwm�	pzeKxku�w	j~lKw	g7��pÔxkl�pzehgY�hlhx � ��srxk��pzg�w7�muzg
eK�mu��}g7g-lV��prx|ikx|ß7g7�àprj+�hsrg7��x�wÑp�prehg2l��ht6�}g7s�j��.ehg-µ��mnmjmo
lK��ifuz��uUpzg7t­u6w-jmlKuzxkuUpzxklhnPj��cç�����lK�éçmè+eKg	µh��n~jmlKu�Û.x´pre
ìR��l}�0èàuzxknmlhx|{}w-�mlyp���x|n~x´p�u-�.srg7uz��g7wÑprx � g-ik�m¶vâãl���jmsrt­��iki|�
uU��g7�má�x|lhn}�c�
ehg	µh��n~jmlK�micuz��uMprg-t,w-�ml"��g � xkg-Û�g7�"�~uC�
w	j~lhlhg7w	pzg¯�?��srsr�mlhnmg7t�g-lyp.j��(ehg-µ��mnmj~lK��i�w-g-ikiku:�K�mw�á~g7�Cxkl
pzehg�ur��t�gfÛf�î���mu�prehgfpM���hxkw7��i�ehj~lhg-��w-jmt��<��srsr�mlhnmg7t�g-lyp
x|l+�<��g-g-eKx � gm¶ò �Äprg-sfg-t6�}g¯�h��xklhn�prehgc�Kszj~�hi|g7t x|lypzj���uz�hx|pr�m�hi|g¿uUg-pUo
pzxklhn�pzehg��hsrg7��x�wÑprx|j~l¹eK�~u:��g-g7lP�Kszj����Kw-g7�+Û.x|pzeKx|là�2��g7Û
uUg¯w	j~lK�huP�KuUxklhnëw	jmt��h�hpzg-sV�mi|n~g-�hs�� �K�~w�áî�mnmg¯u?uU�}w�e��mu
������� xkl õ?���Ki|gCjms�� ������� ������� �! !����"+�����#��$ x|l õ?��pze�o
g-t­��prxkw7�"�¹pzehgvik��pUpzg7s
eK�~uV��g-g-l �hg � g7i|j~�}g¯�¢��péï�âU�Kó
���Róc¶=õ?�mi|ikx|lKnmg-s¯¶¹ï.g7t­��sráî�m�hik�¹prehg�g-µ��~wÑp�l��ht6�}g7s6jm�
ehg	µh�mnmjml}��i�uz��uMprg-t­u¹w-jmlKuzxkuUpzxklhn"jm��ç�å0ehg-µh��nmj~lKu7��pzehg
�hxknmnmg¯uMp�l��ht6�}g7s�pze}��p�eK�~u���g-g-lRw-jmt��h��prg7�VuzjC����s¯�¦srg	o
¾y�hx|srg7�Cç�¶ �C×mÆ�Ê�É�Öfj���ó�ºYÝvpzxkt<g~¶
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·�� � g-ikg	p�u(��srg�jmlKg.j��±pzehgct�j~uUp��}j~�h�hi���s�prj�jmi�u(xkl2uUxknmlK�mi´o
��lK�°xkt­��nmg+�Kszj�w	g¯uzuzxklhnK¶êdfeKg7uzgC���hlKwÑprx|j~lKu��mszgCÛ.x���g-ik�
�Kuzg7�ñxklHt­��l��³�hs��mw	pzx�w-��i<���h�Ki|x�w-��pzxkjmlKuPuU�Kw�e��mu��h��p��
w	j~t<�Kszg¯uzuzx|j~l���jms���j~s=pzehg�uzjmik��pzxkjml<j����K��szpzx���i���x|¼±g-srg-lypzx���i
g7¾y�K��pzxkjmlKu7¶�·�� � g-ikg	pru%�mszg�uU��g7w-xk�mi=���hlKw	pzxkjmlKu�Û.eKxkw�e�j��Äo
pzg7l2eK� � g.�%��s��mw	pr�miKw�eK��s��mw	pzg7s7¶�dfehxku�t­��ámg¯u�x|p�szg7ik��pzx � g7i|�
��x !­w-�hi|p�pzj¹ÛYj~száPÛ.x´preVpzehg7t g-µ��hi|x�w	x|pzik������jms�g	µh��t��hikgm�
�}j~x|lyp�g � ��ik�K��prx|j~lVj����CÛ�� � g-ikg	p����hl}wÑpzxkjmlVt­�î�à��ikszg¯�m���
�}g��2w-jmt��h��p���pzxkjml}��iki|�3g	µ���g-lKuzx � g�pr�~uUá±¶¿dÔj2Û�jmsrá3Û.x´preÛ�� � g-ikg	p�u�jmlKg��Kuzg7u:pzehg6lhx�w	g6��g7��pr�hsrg�pze}��p:prehg-�?�mszg6��g	o
{Klhg¯�2���­��uzt��mi|i�l��ht���g-s�j��¦�K��s���t�g	prg-s�u-�mpzehg%uzj�oãw-��ikikg7�
{Ki|pzg-s6w	j�g !2w	xkg-lyp�u-¶­âãlànmg7lhg-s���i��Ô�mly�P��iknmjmsrx|pzeht srg-ik��x|lKn
jmlàÛf� � g-ikg	p�u%jmlhik�¹�}uUg¯u¿pzehg­{}i´prg-s�w-jyg !2w	xkg-lypru��mlK��lhj�p
pzehg�Ûf� � g7i|g-pY���KlKwÑprx|j~l+x´p�uUg7i´�M¶
âãl¹w	j�j~�}g7sr��pzxkjmlCÛ.x´pre 
6¶±��w�ehg-srß-g7sc�mlK� ò ¶Á��w�ehj~xkuruMo

ÛYj~ehi��mprehgc�Kszj Ü g7wÑpYnmsrjm�h�2��ä7å~æ~è�w7��srszxkg7�<j~��p��6��g	p���xki|g¯�
uMpr�K���3j��=pzeKg��K�muzx�w%g7¾y�K��prx|j~lKu���jms�pzehg�{}i´prg-s:g¯¾y�K��prx|j~lKu-¶
âãl��K�msUprxkw-�hi���s¯�7x|p¦pr�hsrlhg7��j~��p�pzeK��p "¿s!2jm�hlhg7sÔ�K�~uUg¯uÔt�g-pze�o
j��hu�g-lK�m�hikg�prj�w-jmt��h��prgCw-i|jyuUg¯�V��j~sztbsrg-�hsrg7uzg-lyp���pzxkjml}u
j��Ypzehg�Ûf� � g-ikg	p%w	j�g !2w-x|g7l~p�u-¶6dÔj�pzehx�u%g-l}�P��t�jmsrg6g¯w	j�o
lhjmt�x�w:��g¯uzw-szxk��prx|j~l2j��Áprehg¿�mi|n~g-�hs���x�w � ��srx|g-pM�­��g	{KlKg7�­���
ç#' �"ä%»¿���K�}g¯w�ehx|g¯ufg7¾y�K��pzxkjmlKufxkl?ç#' �Klhá�lhj�Û.lKufeK� � g
�}g7g-lV��j~�hlK� �YlK��t�g7i|�~��xklàpzg7szt­u6j��(' ��iknmg7�hs���x�w�g7¾y�K��o
pzxkjmlKu6xkl)' �hlhá�lhj�Û.l}u-¶¹ï�g-t­��srá����hik�m� � ��srx|j~�Ku�w-jmt6�hx´o
lK��prjmsrxk�mi�xk�hg-lypzx|pzxkg7u��hik�î�<��l�xkt<��jmszpr�mlyp(szj~i|g.xkl<pzehx�u(�hsrj�o
w	g¯uzu7¶�
clhg%g	µ���g7wÑp�ufpze}��p.pzeKxku��m�h�hsrj~�~w�e�g	µ�prg-lK�hu�prj�pzehg
w	j~lKuMprsz�}wÑpzxkjml3j��=lhg7ÛêÛf� � g-ikg	p�u�j��=t<j~szg¿nmg7lhg-s���i±pM����gm¶
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dfehgfg	µh�mw	p¦srg	��g7szg7lKw	g¯u���j~s¦prehgf�K����g-s�u¦szg-��g-srszg¯�%pzj¿x|l6pzeKxku
szg7�}j~sUp%��srg�pzj�{KlK� � x��­prehg�w	jmsrsrg7uz�}j~lK��xklhn­i|xklhá+j~l+pzehg
���=�"ehj~t�g-�K�mnmgm¶
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dfehxku��hsrj Ü g¯wÑp���g-lhg-{hpru���srjmt5pzehgP�K��szpzx�w	xk�K��prx|j~l j���srg	o
uUg¯��s�w�ehg-s�u�Û.x´pre?��x´¼±g-srg-lypcurw	xkg-lyprx´{}w%�}�mw�á�nmsrjm�hl}�Á¶(õ+j���o
g-srl?l��ht�g-srxkw7��i�t<g-pzehj��hu%�~uc�~�h����prx � g�t6�hi´prx|n~szx��+t�g	pre�o
j��Ku(eK� � g.�}g7g-l2�hsrjm�Knmeyp(pzj~nmg-pzehg7s(Û.x´pre�w�eK�mi|ikg-lhn~x|lKn�����o
�hi|x�w-��pzxkjmlKufxkl � j~i � xklhn<�hx´¼±g-srg-lyp��he���uUx�w-�mi±{Kg-i��hu7¶
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dfehg¹�he���uzxkw7u2j���t­��n~lhg	prj�oÇt�g7w�eK�mlhxkw7��i:uz��uMprg-t­u2x�u��hg	o
uzw-szxk�}g¯�<�y��x|lKuUpr��pzxkjmlK�msz���K��szpzx���i���x|¼�g7szg7lypzx���ihg¯¾~�}��pzxkjml}u-¶
dfehg�õ?��µ�Û�g-ikiÁg7¾y�K��pzxkjmlKu���j~sfpzehg�t­��n~lhg	prxkwc{Kg7ik�3xkl3pzehg
i|j�Ûê��szg¯¾~�Kg-lKw-�2sr�mlhnmg%srg7�~�huf�mu
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ô�g-srgm���	 ��g7lhj�prg7u�pzeKg�t­��nmlKg	pzx�w � g¯wÑprjms=�}jmpzg7l~prxk�miq� &3pzehg
t��mnmlhg-pzx�w?��g-srt�g7���Kx|ikx´pM�~��
ëpzehgPg-ikg7wÑprszx�w¹w-jmlK�h�KwÑprx � x|pM�m��� pzehg � g-ikj�w-x´pM�~���������n~x � g-l�w	�hsrszg7lyp%��g7lKuzx´pM�¹�mlK���ñ��l
g-ikg7wÑprszx�w¿�}jmpzg7l~prxk�miq¶
dfehg<Þ¦��t7=g�g¯¾y�K��prx|j~lKu���j~s��2ikx|lhg¯��s%x�uUjmpzsrjm�hx�w�t­��prg	o

szx���i±nmx � g%�6szg7ik��pzxkjml���g	pMÛ�g-g7l2prehg%t<g¯w�eK��lKxkw7��iÁ��x�uU�hi��mw-g	o
t<g7lyp �� ��lK�3�mw	pzxklhn���jms�w	g¯u-Ì
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âãl0¸�çmÀ �%�! ��g-lhjmpzg¯u%pzehg � jmik�ht�g<��jms�w	gm�#�Ípzehg%$(j~�hlhn 3 u
t<j����Ki|�Ku7�&�2pzehg�º=j~xkuruzjml2s���prx|j���lK�'��pzeKg�uU��g7w-x´{}w%��g7l�o
uUx|pM��jm�ÔpzeKg�t���pzg7szx���i�¶
�Yjmpze¢g¯¾~�}��pzxkjml}uR��srg"w	j~�h�hikg7� ���Auzg � g-s���i�prg-srt�u7�

lK��t�g-ik�cpzehg(g7i|g¯wÑprszj~t<jmpzx � g=��j~srw-gm�7pzehg�ÞÔjmsrg-lypzß=��j~srw-g(��lK�
� �mszx���prx|j~lKu¦j��hprehgYt­�mnmlhg-pzx�w({Kg7ik�6w-�m�KuUg¯������t�g7w�eK�mlhxkw7��i
��g	��j~szt­��prx|j~lKu7�huUg7g�� ì 
Ç¶
dfehg¢��xkurw	srg	prx|ß¯��prx|j~lWj��épzehg¢Û�g7�má ��jmsrt­u³j��ë¸Uä¯À

��lK�°¸qç~À�x�u���jmlKg6���CpzeKg6{}lhx´prg�g-ikg-t�g-lyp2¸��=½YÀct�g	prehj��Á¶
· ehx|ikg.uMp���lK�K��s���lhj��h��i � ��ik�hg�g-ikg-t�g-lyp�u��mszgY�Kuzg7����j~s�pzehg
t<g¯w�eK��lKxkw7��i�{Kg-i��Á�¦g7��n~g6g7i|g7t<g7lypru%eK� � g�prj3��g­�Kuzg7�¹��jms
pzehg?�m�h�hsrjîµ�xkt­��prx|j~lRj���prehg+t­��n~lhg	prxkw�{Kg-i��Á¶0dfehgCt�g	o
w�eK��lhx�w-�mi�{Kg7ik�Cx�u�jm�(x|lyprg-srg7uUp:jmlhik��xkl+prehg6uzjmikxk�C�}��szpru.jm�
pzehg�uz��uMprg-tC�K�K��p�pzeKg�t­��nmlKg	pzx�w%{Kg7ik�Cx�u.�hsrg7uzg-lyp:�mikuzj­x|l
pzehg¿uU�hsrsrjm�hlK�hx|lhn6��xks7¶=»:�Kg�pzj6��x´¼±g-srg-lyp��he���uzx�w-��i}g	¼±g7w	pru
��lK�épzeKg¹��srxkuzxklhnVuUt�j�j�prehlhg7uru��hsrjm��g-szpzxkg7u?¸�t�g7w�eK�mlhxkw7��i

Û�� � g7u7�7t­�mnmlhg-pzx�w(��jm�hlK�K��sr�ci��î�mg7sru�ÀÁ��i�uzj:��x|¼�g7szg7l~p�t�g7uze
uUxkß-g¯u.��srg%�KuUg¯�2��j~s���j�pze3{Kg7ik�Ku-¶
dfehg0��srxkuzx|lKnêjms���xklK��sr�ñ��x|¼�g7szg7l~prxk�mi�g7¾y�K��prx|j~lKu���srg

uUj~i � g7�3���2prx|t�g�uUpzg7�h�hxklhn­t�g	pzeKj��Ku-¶�âãlCg7�mw�e3prx|t�g�uUpzg7�
pzehgflhj~l�oÇi|xklhg7�ms�w-jm�h�Ki|xklhncpzg-srt­u=��srg(pr�mámg7l�xkl~prj¿�~w-w-jm�hlyp7¶
»:�KgPprj
prehgàuMprx´¼±lhg7uruCxkt<�Ki|x�w	x|p?uzw�ehg7t�g7u�i|g¯�m��xklhnépzj0�
uUg¯¾y�hg-lKw-g+j��¿ik�mszn~gCurw-�mi|gCikx|lKg7��s2uz��uMprg-t­u�j��%g7¾y�K��pzxkjmlKu
��srg+szg¯¾y�hx|srg7��¶ë�Kjms­prehg-xks�g !­w-x|g7lyp�uUj~i|�hpzxkjml0t��hi|pzxknmsrx��
¸�õ "�À�t�g-pzehj��hu��mszg¿srg7¾y�hxkszg¯�Á¶�d¦j�jm��p���xkl�n~j�j����}g7sU��j~sUo
t­��lKw-g¿�mlK��srjm�K�KuMprlhg7uruYÛ.x´pre�srg7uz�}g¯wÑp�pzj<nmg7jmt�g	prsz�­��l}�
�K��s���t�g-pzg-s�u�uzg � g-s���iÁt��Ki´prx|n~szx��+w	j~t<��jmlKg-lypru:eK� � g���g-g7l
��g7uzxknmlhg¯���mlK�C�m�h�m��pzg¯� � è�
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dÔj � g7szx|��� pzehg¢��g � g7i|j~�}g¯� w-�mikw-�hik��pzxkjmlNuzw�ehg7t�g���l}�pzj uzehj�Û x|pru+�m� � �mlypr��n~g7u3w	j~t<�}��srg7� prj uMp���lK�h�msr�v����o
�hsrj~�mw�eKg7u7�±pzehg­uUpzsr�KwÑpr�hszg�xklV�¦xknK¶­çmè�x�u�w	j~lKuUx���g7szg¯�Á¶6âÇp

Aluminum Plate
Support 1

Support 2

Aluminum Plate

Copper Coil

x

yz

��x|n~�hszg�ä7æKÌ3º�szxklKw-x|�K�mi.uUg-pz�h�°j��cpzehgCt­��n~lhg	prxkw7��iki|�Vg-µyo
w	x|pzg¯�3�mi|�Kt<xkl��htX�Kik��pzg

w	j~lKuUx�uUpru�jm�±�ml<�mi|�ht�xkl��ht��Kik��pzg�����j � gf��w	j~�h��g-s�w-jmxkiq¶�âÇ�
�­prsr�mlKuUxkg-lyp¿g-ikg7wÑprszx�w�w-�hsrszg7l~p $Kj�Û�ucx|l+prehg�w	jmxki��±��t­��n�o
lhg	prxkw�{Kg-i��Cx�u��hsrj����Kw	g¯�Á�KÛ.eKxkw�e+xklK���Kw-g7u:g7�h���Cw	�Kszsrg-lypru
x|lêpzehg��hi���prgm¶ dfehgàÞ�j~szg7l~prß+��jms�w	gPszg¯uU�Ki´prx|lhn
pzehg7szg7j��M�
nmg7lhg-s���prg7u:��t�g7w�eK�mlhxkw7��i���xkuz�hi��mw-g-t�g-lyp �� �±Û.ehx�w�eP�m�K��x´o
pzxkjmlK�mi|ik��xkl $K�Kg-lKw-g7ufprehg���g-eK� � xkjms.j���pzeKg��hik��pzg�����g-ikg7wÑo
pzsrjmt�j�prx � g¿��jms�w	gm¶
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dfehg�prsr�mlKuzx|g7l~p��}g7eK� � x|j~s�jm�Ápzehg¿�hi���pzgcxkuYlhj�Û uzx|t6�hik��pzg¯�
����prehg���g � g-ikjm��g7�+õ "Aprj�jmi=��lK�C��j~scw-jmt��K��srx�uUj~l+Û.x´pre
�?uUpr��l}�h��s��à���h�hsrj~�~w�e�¶���xklKw-g­pzehg3w	j~x|i(x�u�ikj~�~��g7�����à�
w-�m�K�mw-x´prjms=��xkurw�eK�mszn~g�Û.ehx�w�e<w7���Kuzg7u=� � g7sz��uUpzsrjmlhn%��g	��j~sUo
t­��pzxkjmlVjm�Yprehg��mi|�ht�xkl��ht �Kik��pzgm��prehg���x�uU�Kik�~w	g-t�g7l~p�jm�

ä¯ç



pzehg<�hi���pzg6t��KuUp%�}g�w	j~lKuUx���g7szg¯�Cx|l¹pzehg<uUxkt��hi���prx|j~l?�hsrj�o
w	g7uru7¶(dfehg�õ "Huzxkt��hi���prx|j~l�t�j���g-i¦w	jml}uUx�uMprg7��j����<t��mn�o
lhg	prxkw��=½ét<g¯uUeCÛ.x|pzeCå~èmìh� è�í��%g7��n~g7u.��l}���<t�g7w�eK�mlhxkw7��i
t<g¯uUe<j��Áç�ìK� èmímæ:�hg-nmsrg-g¯u�j��K��srg-g¯��jmtC¶=dfehg.�mw7w	�ht6�hik��pzg¯�
w-��i�w	�Kik��pzxkjml6pzxkt<gf��j~s�pzeKg.lhg7w-g7uruz�msz�9�yæmæ:pzxkt<g�uUpzg7�Ku�Ûf�mu
ä ��ehjm�hs�u<jml0��l0� "¿â�
¿ï�â�"¿â �Íå~æmæ�õ?ô�ßCÛ.x|pzehxkl°pzehg
t��hi|pzxknmsrxk����g��K�~w�áî�mnmg(�=½�ºYº=¶-dfehg�uUxkt��hi���prx|j~l����¿t�g¯��lKu
j����<w-jml � g7lypzxkjmlK�mi��Klhx|n~szx��3uUj~i � g-sflhg-g¯��g7��ä¯å���ehjm�hs�u7¶

;8�<; D8�)
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âãlêjms���g7s2pzj � g7szx|���°pzehgà��g � g-ikjm��g7� urw�ehg-t�g~��pzeKgPuzx|t<o
�hik��pzg¯�Rsrg7uz�hi´p�u�Û�g-srg�w-jmt��K��srg7��prj¹t�g7�~uU�Kszg7t<g7lypru6jm��o
pr��xklhg¯� ���°�
�hx|g7ß-j�g-ikg7w	pzsrxkw¹�mw-w-g-ikg-s���prx|j~l°uzg-lKuzjms¯¶Gdfehg
t<g¯�muz�hsrg7�2�mlK��uzx|t6�hi���pzg¯����x�uz�hik�~w	g7t<g7lyp ��� x|l�pzehg%w	g7l�o
pzg-s:j���pzehg��hi���prg�xku.�hxkuz�hi��î�mg7��xklC��xknK¶.ä~äm¶ ò � g7sz��nmj�j��
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�¦xknm�Kszg�ämä~Ì�»:x�uU�Kik�~w	g-t�g7l~p ��� xkl�prehg�w	g7lypzg-s.jm�¦prehg���ik��o
t<xkl��htX�Kik��pzg

��nmsrg-g7t�g-lyp<��g	pMÛ�g-g7lél��ht�g7szx�w-�mi�uUxkt��hi���prx|j~l°�mlK�ét<g¯��o
uU�hsrg-t�g7l~p�w7��lC�}g�j~�Kuzg-s � g7��¶
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dfehg°�hg � g7i|j~�ht�g-lypàjmlGprehg0����prjmt­��prxkwét�g7uzeHnmg7lhg-s���o
pzjms �:½Yd "%½��*��g � g7i|j~�}g¯�³�y�ñú}¶¿��w�e 2jm��g-sri�eK�~u?��g-g-l
w	jmlyprx|l��hg¯�Á¶ ò � xkg-Ûaehx|n~ehikx|n~e~p�uà��srg
t�g7uzehxklhnv��j~uruzx´o
�hx|ikx|pzxkg7uà��j~sVpzehxkl¢uMprsz�}wÑpz�Kszg¯u-�­�hsrg-�Kszj�w	g¯uzuzxklhnëw7���K�m�hxki´o
x´prx|g¯uà��jms
w-jm�h�Ki|g¯�G{Kg7ik�A�hsrjm�Ki|g7t�u
��lK��x|lyprg-sz���mw	g¯u�pzj
� � �mx|i����Ki|gëó ò » pzj�jmi�u-�Cuzg-g � eypUpr��Ì����îÛ.Û.Û�¶ uM���}æhä7åK¶ �Klhx´o
i|xklhßm¶ �mwm¶ ��p��	� Ü j~�~w�ehxkt
��lhg	prnmg7l 
�¶

� `W
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clhg"j��Cprehgêá~g-�Hx�uruU�hg¯uRxkl pzehx�uR�Kszj Ü g7wÑpéxkuRpzehgê�hg	o
� g-ikjm�Kt<g7lyp�jm� ò iknmg7�hsr�mxkwéõ+�hi|pzxknmsrxk� ¸ ò õ "�À�uUj~i � g-s�u-¶

c�hs?t�j�prx � ��prx|j~lvx�uCprj �hszj � x���g����muUp¹uUj~i � g-s�u���jms+�hlhx|o
nmsrxk�Rw-j���g7u<�mu6ÛYg7i|i.�~u�prj¹eK� � g2���muUp<uzjmi � g7sru���jms<�hsrjm��o
i|g7t�u�jml w	j~t��hi|x�w-��pzg¯�én~g-j~t<g-pzsrx|g¯u�Û.x´pre"�àsr��pzehg7s�{Klhg
w	j~�msruzg	oÇnmsrx��Á�àjmsë�hszj~�hikg-t­uëÛ.ehg-srg�n~g-j~t<g-pzsrxkwHt��hi|pzx|o
nmsrxk�a����xkiku�¸�gm¶ nK¶ lhj~l�oÇ�mi|xknmlKg7�a�mlhx�uUjmpzsrjm�hxkg7u�ÀÑ¶ �±¶
ï.g-x|pzß7x|lhn~g-sà��g � g-ikjm�Ku¹pzeKg ò õ " �K�~w�á���nmgéº�½��f�fÞÔ½��

t�g-g	prx|lKn pzeKg7uzgHnmjy��i�u-�Vuzg-g � eypUpr��Ì����îÛ.Û.Û�¶ uU���Kæhä¯åh¶ �hlhx|o
i|xklhß~¶ �~w�¶ ��p��	�csrg-x|pzß
�î��g-�h�hikg7u7¶ e~prt�i 
Ç¶


cl6��x�urw	srg	pzxkß7��pzxkjmlKu�Û.x|pze���lhx�uzj�pzsrjm�KxkwYg-ikg-t�g-lyp�u�¸�gm¶ nK¶
��jms3szg¯uUj~i � xklhnàpzeKx|lvnmg-j~t�g	pzsrxkg7u7�.g7��n~gPuzx|lhn~�hi���srx´prx|g¯u2jms
�}j~�hlK�h�msz�°i��î�mg-s�u�À�prehgPõ+o�t­��prszx|µé�Kszj~�}g7sUpM�°nmg-pru­ikj~uUp7¶
dfehg7uzg%w-���}uUg¯u�g¯uzuzg-lypzx���i±��x !2w	�hi|pzxkg7uY��jms.uUpr�mlK�h��s�� ò õ "
t�g	pzeKj��Ku?�K�~uUg¯�vj~l³pzehgé�muruUg7t��hikg7�³uUpzx|¼�lhg¯uzu¹t­��pzsrx|µ±¶
�hj~sGpzeKg7uzgX�hsrjm�hikg-t­uGpzehg g7i|g7t�g-lyp��hsrg7w-jmlK�hx´prx|j~lhx|lKn
t�g	pzeKj��3eK�~uf�}g7g-l+��g � g-ikjm��g7� � å�
Ç¶
dfehg ò õ "êw-j��hg�º�½��f�fÞÔ½���Ûf�mu=xklKw	j~sz��jms���prg7��x|lypzj

pzehgcw	jm�K�hi|g¯�6{Kg-i��<{Klhx|pzg�g7i|g7t�g-lypYw	j���gcó ò º ò ��l}�6�}uUg¯�
pzehg7szg7x|l"�~u��Vuzjmi � g7s7¶ ò ikj�p�jm�%srg7�mi�ikx´��gP�hszj~�hikg-t­u­xkl
ç�» ��l}�?åm»�eK� � g��}g7g-l?prg7uUpzg¯�Á¶�
clhg6w-jm�h�hikg7�+{Kg-i��?g-µyo
��t��hikg�Ûf�mu��?pzs���lKuzxkg-lyp6uzx|t6�hik��pzxkjmlVjm�.�¹i|j~�K�huz�}g¯��á~g-s¯¶
ô�g7szg~��pzeKg­t��mnmlhg-pzx�w��K��szp2¸�Û.ehx�w�eànmg7jmt�g	prsz�¹�~�h��x|pzxkjml�o
��iki|�³w�eK�mlhnmg¯u?xklñpzxkt�g¯À+Ûf�muPuUj~i � g7�³Û.x|pze ò õ " ¸�uzg-g
�´ä4
ÄÀ	¶Bdfehg0j � g7sr�mi|i<w	j~t<�K��pr��pzxkjmlGprx|t�g w	j~�hi��G��g°srg	o
���Kw-g7�àprszg7t<g7lK��j~�KuUik�m¶P�Yg¯uUx���g¯u�åm»Ílhj~lhi|xklhg¯��s�g7i|g¯wÑpzsrj�o
uMp���prxkw­�mlK��t��mnmlhg-pzjyuMp���pzx�w�{Kg-i����hszj~�hikg-t­u%ÛYg7szg��hl}��g-s
w	j~lKuUx���g7sr��pzxkjml�xkl � ç 
�¶
ï.g7w-g-lyp���g � g-ikjm�Kt<g7lypru�xkléprehg ò õ " �K�mw�á���n~g�Ûf�mu

pzehg­g-µ�pzg-l}uUxkjmlPpzj+t­��prszx|µ¹g¯¾~�}��pzxkjml}u���srxkuzx|lKn���srjmtWuz��uMo
pzg7t�u�jm���K��szpzx���i±��x|¼�g7szg7l~prxk�mi}g¯¾y�K��prx|j~lKu:¸q�mu�ÞÔ��t7=g:g7¾y�K��o
pzxkjml}À	¶ ò lhg7ÛA�m�h�hsrj~�mw�ePÛ��~u���g � g-ikjm��g7�¹��jms�å~»¢t­��n�o
lhg	prxkwY{Kg7ik���hsrjm�hikg-t­u7��Û.ehg-srg(prehgf�hlK��g7szik��x|lhn¿��x�uzw-szg-pzxkß7��o
pzxkjml�xku���jmlKg:����g7��n~g:g-ikg-t�g7l~p�u-¶�dfehgc�K��s���ikikg-ikx|ß¯��pzxkjml­jm�
ò õ "Hx�u.x|lC�hsrjmn~szg¯uzu�pzj~nmg-pzehg7s.Û.x´pre3�Kszj Ü g7wÑp���ä7å~æhä~¶

����I������c9C�.���

�´ä4
�õV¶�ø���i|pzg7ly�}�mw�ehg7s���l}�v�±¶.ï.g7x´prß-xklhnmg7s7¶ ò iknmg7�hs���x�w
õ+�hi|pzxknmsrxk����jmsR��j~i � xklhnñ½(ikg7w	pzsrjmt�g7w�eK�mlhx�w-��i�º(srjm�ho
i|g7t�u7¶ âãl E�Ï�ÉzË .hÆ�Ê�Ã �+Ï�ÓÙÅ�Â´È�ÉÑÂ�Õ �?Æ�Æ-ÅqÂÄÃ�È���ÞÔg7wÑpr�hsrg
��j�prg7uêx|lNóYj~t��h��pzg7së��w-x|g7lKw	g���lK��½�lhnmxklhg-g7szxklhn}�
ä7ömö~öh¶=uU�K�ht�x´pzpzg7��¶

� ç 
�õV¶Kø���i|pzg7l��K�mw�ehg7s7���±¶Kï�g-x|pzß-xklhn~g-s¯�h��lK�3úK¶K�hw�e#2jm��g-sriq¶
ò iknmg-�Ksr�mxkw"õ?�hi´prx|n~szx�� ��j~s0��j~i � xklhnHå~» �:jmlhikx|lKg7��s
½(ikg7wÑprszjyuMp���prxkw¿��lK�3õ?�mnmlhg-pzj~uUpr��pzx�wc��xkg-i���º�szj~�hikg-t­u-¶
âãl :�� � % 4 � ' �f�Ôä¯ömö~öh¶=uU�h�Kt<x|pUprg7�Á¶

� å1
��±¶3ï�g-x|pzß-xklhn~g-s¯¶ ò i|n~g-�hs���x�wñõ+�hi|pzxknmsrxk���mlK��½(ikg	o
t<g7lyp�º(srg7w	j~lK��x|pzxkjmlhxklhn�âUâÑ¶ d¦g7w�ehlhx�w-�mi.ï.g-��jmszp2ömö�o
ä7íh�îú~jmeK�mlhlhg7uÔø%g-�hikg-sÔÝ:lhx � g-s�uzx´p!2��pÔÞ�xklhß~�7âãlKuUpzx|pz�hpÔ� 2�hsõ?��prehg-t­��prx|á±��ä¯ömö~öh¶=uU�h�Kt<x|pUprg7�Á¶

� � 
�õV¶(��w�ehxklhlhg-sri.��lK�
úK¶���w�e#2j~�}g7szi�¶�õ?�hi´prx|n~szx��Rt�g-pze�o
j��Ku:��j~s¿pzehg­åm�¹uUxkt��hi���prx|j~l¹jm��lhjmlKi|xklhg7�msct­�mnmlhg-pzj�o
t<g¯w�eK��lKxkw7��i.uU��uUpzg7t�u7¶ëä7ömö~öh¶
���=� ï�g-��jmszp­ö~ö�oãåmæK�
¸�uz�h�ht�x´pzpzg¯��prj � EGEGE ��ÉzÊ�ÃhÖ-ÊmÒ-Å�Â�Ë�ÃhÖ�Ë�Ã �¹Ê-ÈmÃ�Æ-ÅqÂ�Ò	ÖUÀÑ¶

� è 
�õV¶���w�eKx|lhlKg-sriq�Kú}¶}��w�e 2jm��g-sriq�K�mlK�CõV¶Kø��mi´prg-l��K�mw�eKg-s¯¶
��g7uUpzg¯�Ct��hi|pzxknmsrx��Ct<g-pzehj��hu.��jms.prehg����muUp:l��ht�g-srx�w-��i
w	jmt��h�hpr��prx|j~lCj���å~��t­�mnmlhg-pzx�wÑo�{Kg-i��hu7¶ � EGEGE �hÉzÊ�ÃhÖ (
ÊmÒ-ÅqÂ�Ë�ÃhÖ6Ë�Ã��¹Ê-ÈmÃ�Æ-ÅqÂ�Ò	ÖÑ��ä7ö~ömöh¶f¸�uz�h�ht�x|pUprg7�KÀ	¶

� ì1
�õV¶P��w�ehxklhlhg7szi��0úK¶P�hw�e#2jm��g-sriq�°õV¶¹ø��mi´prg-l��K�mw�eKg-s¯�
Ý�¶}Þ¦��lhn~g-s¯�h��lK�Cï�¶}Þ�g-s�w�e�¶�õ?�hi´prx|n~szx��3t�g	pzeKj��Ku.��jms
pzehg����muUpcl��ht�g-srxkw7��iÔuzxkt��hi���prx|j~l+j���w	j~�h�hikg7�Ct­��n~lhg	o
pzjmt�g¯w�eK��lhx�w-�mimuz��uUpzg7t­u-¶�� '�� �C�yä7ö~ömöK¶�¸�pzj:�m�h��g7��sÑÀÑ¶

ä7å
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c�hs¿�mx|t�x�ucpzjCuUj~i � g6å~»�xkl � g7sruzg�urw-��pzpzg7szxklhn��Kszj~�hi|g7t­u-�
Û.ehxkw�eÍw	jml}uUx�uMp°x|lÍszg¯w	j~lKuMprsz�}wÑpzxklhnH��uzw7��pzpzg-srg-s
�KuUxklhn
t<g¯�muz�hsrg-t�g-lyp2�h��p��àj��%uzw7��pUprg-srg7�éÛ�� � g7u7¶"���Kw�e0�hsrjm��o
i|g7t�u���srx�uUgRxklHt�g¯��xkw7��i<x|t­�mnmxklhnK�6nmg-j~�he���uUx�w-�mi�g	µ��hikj�o
sr��pzxkjmlKu7���mlK�0lhj~lK��g7uUpzsr�Kw	pzx � g3pzg¯uMprx|lhn}¶ëdfeKg?uzw7��pUprg-srg-s
t��î�ég-x|pzehg7s2��g¹��l xkt��}g7lhg	prsr�m�hi|g+j~�KuUpr�mw-i|g+j~s��àikj�w7��i
x|lheKjmt�jmn~g-lhg7x´pM�2xkl3pzehg�srg	��s��mw	pzx � g¿x|l}��g	µÁ¶
dÔj°uUj~i � g?x|l � g-s�uUg¹urw-��pUprg-srx|lhn
�hszj~�hikg-t­u-�.Û�gP�m�h�hik�

x´prg-s���pzx � g:szg7nm�hi���srx|ß¯��prx|j~l6prg7w�ehlKxk¾y�hg¯u-�yx|l��K��szpzx�w	�Kik�ms(szg7n�o
�hik�mszxkß-g¯�0��g-Ûfprjml0t�g	prehj��hu-¶³dfehg¯uUg+t�g	prehj��hu­srg7¾y�hxkszg
uUg � g-s���i��hx|srg7w	p2�hszj~�hikg-t­u<pzjV��g?uUj~i � g7�éx|l g¯�mw�e°x´prg-s���o
pzxkjmlvuUpzg7��¶ âãlêj~�hs�w7�muzg?pzeKxku3x�u��mi|srg7�~���°�°¾y�hx|pzgP�hg	o
t��mlK��xklhn+��lK�?pzxkt�g�w-jmlKuz�ht�xklhn�p��muzá?���hg<pzj3prehg�ik�mszn~g
uUxkß-g�jm�=pzehg��hx|srg7w	p:�hsrjm�hikg-t­u7¶�ô:j�ÛYg � g-s¯�h�mu�i|j~lhn2�mu�pzehg
szg¯w	jml}uMprsz�Kw	pzxkjmlKu�j���prehg3�hlhá�lhj�Û.léurw-��pUprg-srg-s6�mszg��}j�j~s7�
x´p­��j�g7u<lhjmp<t­��á~g�uzg-lKuzg2prjPÛf�muUpzg3�?ikj�p�j��:w-jmt��h��prg-s
pzxkt<g�pzj�ehxknmehik���~w-w	�Ksr��pzg%uUj~i|��prx|j~lKufj���pzeKg���x|srg7w	p��hsrjm��o
i|g7t�u7¶X�f�muzg7�"jmlêj~�hs+w	j~l � g-srnmg7lKw	g?�mlK�vw-jml � g7szn~g-lKw-gsr��pzgf��lK�mi|��uzxku�j���szg7nm�hi���srxkß-g7����g-Ûfprjml<t�g	pzeKj��Ku=ÛYg�eK� � g
��g � g-ikjm��g7�°pzeKg-jmsrg	prxkw7��icszg¯uU�hi|pru�jml�3 jm��prx|t­�mi 3fw	j~�h�hikx|lhn
j��(��xkszg¯wÑp:uzjmi � g-s�u.��l}�3pzehg�j~��pzg7s ��g7Ûfpzj~l3x|pzg7sr��pzxkjmlV¸�w	�M¶�´ä~�fç 
�ÀÑ¶ dfehg¯uUgPszg¯uU�hi|pru�eK� � g¹�}g7g-l prg7uUpzg7�êjmlêçm»Wxkl�o
� g-s�uzg�jm�}uMp��mw	ikg�urw-��pUpzg7szxklhnP�hszj~�hikg-t­u-¶�·�g�j~�KuUg7s � g7�R�
szg¯���KwÑprx|j~l¹jm��pzehg6pzjmpr��i�w-jmt��h��p���pzxkjml?pzxkt<g<srjm�hn~ehi|�3���
�����mwÑprjms�åàxkl0pzeKxku2w7�muzgm¶ëõ+jmsrg-j � g-s¯�(ÛYg+e}� � gCg	µ�pzg7l�o
uUx � g7i|�6pzg¯uMprg7�2�mlK�­w	j~t<�}��srg7� � ��srx|j~�Ku�á�x|l}�hu�jm�Áx´prg-s���pzx � g
szg7nm�hi���srx|ß¯��prx|j~lPt�g	prehj��hu�j~l�pzehg¯uUg2�Kszj~�hi|g7t­u­¸�wÑ�M¶+��xknK¶
ä¯çmÀ	¶(��x|l}w	g¿ÛYgceK� � g�t­�~��gcn~j�j��2�hszj~nmsrg7uru�Û.x|pze2prehg¿x|t<o
�hi|g7t�g-lypr��pzxkjml<j��}��xksrg7wÑp�xklhehj~t<j~nmg7lhg-j~�KuÔt�g¯��x|�KtG�hsrjm��o
i|g7t�uf�}uUxklhn���½Yõ 8��f½Yõ w	j~�h�hikx|lhn<xkl3w-jyj~�}g7sr��pzxkjml2Û.x|pze
º(srj Ü g7w	p���ä7å~æmìK�~Û�gcg-µ��}g¯wÑpfpzj<�}g��m�hi|gcpzj�uzjmi � g�ÂÄÃ �îÆ-É�Ö-Æç�»³��lK��åm»ëxklhehjmt�j~nmg-lKg-jm�}u�t�g7�hx|�ht urw-��pUprg-srx|lhn6�hsrjm��o
i|g7t�u�x|l3pzeKg�lhg	µ�pf����pz�Kszg~¶
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�¦xklhx|pzg-oÇ��xkt�g-lKuzxkjmlK�mim�hsrjm�hikg-t­u¦��srg(��ikÛ��î��u±Û�g-iki´oÇ�}jyuUg¯�%x|l
pzehg2uzg-lKuzg�j��.uMp����hikg­��g-��g-l}��g-lKw-g­j��.�CuUj~i|��prx|j~lPj~l�pzehg
�h��p��h�Ô�mi´prehjm�hn~e?prehg-�?t­�î�+��g­x|iki|oÇw-jmlK��x|pzxkjmlKg7�Á¶<dfehg-srg	o
��jmsrgm�K��x�urw	srg	pzxkß7��pzxkjmlCx|pruzg-i|��w7��lC��g�w	j~lKuUx���g7szg¯�3�~u.��szg7n�o
�hik�mszxkß7��pzxkjmlCt�g	prehj��Á¶ ò �Äpzg7s:xkl � g7uUpzxkn~��pzxklhn<pzehg�uUpr�m�hxki|xkß	o
x|lhn<g	¼±g7w	p�jm�Ô�hsrj Ü g¯wÑpzxklhn<����j~uruUxk�hik�­lhjmlhikxklhg7�ms�xki|i|o���j~uzg7�
g7¾y�K��prx|j~léj~lypzjV�P{Klhx|pzg	oã��xkt�g-lKuzx|j~lK��icuU�K�~w	g ` gm¶ nK¶"�
{Klhx|pzg�g7i|g7t�g-lyp¿uz�K�mw-g2¸�w	�M¶�� � 
ÄÀ	�}Û�g�w-jmlKuzxk�hg-srg7�3pzeKg�g !�o

w	xkg-lypcuzjmik��pzxkjmlCjm��prehg�srg7uz�hi|pzxklhn�{Klhx|pzg-oÇ��xkt�g-lKuzxkjmlK�mi�i|xkl�o
g7�ms¹��lK�Glhjmlhikxklhg7�ms¹uU��uUpzg7t�u?j��2g7¾y�K��pzxkjmlKu?�y�ët��Ki´prx´o
nmsrxk�àt�g-pzehj��hu7¶?ô�g7szg­prehg�xkiki´oÇ�}jyuUg¯��lhg¯uzu�j��fpzehg��hlK��g7sUo
i|��xklhn
xkl�{KlKx´prg	oã��x|t�g7lKuUxkjml}��i:�Kszj~�hi|g7t­u���¼±g7w	pru�pzehg�uUxkl�o
nm�hi���s�uz��uMprg-tXuUpzsr�Kw	pz�hsrgm¶ ò u:�<w-jmlKuzg7¾y�hg7lKw	g¿prehg��Kuzg¿jm�
w	j~l � g-lypzxkjml}��iy�hszg-o���lK���}jyuMpzoÇuzt�jyjmpzehg7sru=uz�Kw�e6�~u "%���KuruMo
��g-x���g7i�x|pzg-s���prx|j~lKu�ikj~uzg<pzehg7x|s<uUt�j�j�prehx|lKn+g	¼±g7wÑp¯Ì6�~u�jm��o
�}jyuUg¯�2prj�ÛYg7i|i|o���j~uzg7���hsrjm�hikg-t­u%¸�uz�Kw�e��~u�g-iki|xk��pzx�w�º�»¿½�u
jms¹uzg7w-jmlK�ëá�xklK�³x|lyprg-nms���i�g¯¾y�K��prx|j~lKurÀ	��uUt­�mi|i�uzxklhnm�hi���s
� ��ik�hg7u�pM�y�Kxkw7��iki|�3w	jmsrsrg7uz�}j~lK�2prj2ehxknme�o���srg7¾y�hg-l}w	��g7x|n~g-l�o
���hlKw	pzxkjmlKu7¶ ò l°��i|pzg-srlK��pzx � g�uzt�j�j�pzeKx|lhnPjm��g-s���prjms�preK��p
pz�hsrlKuPjm��p¹pzjê��gé�m�h�hsrjm�hsrx���pzgà��j~sPuz��uMprg-t­u?jm�2g7¾y�K��o
pzxkjmlKu��mszx�uzx|lhnc��srjmt³{Klhx|pzg-oÇ�hx|t�g-l}uUxkjmlK�mi��hsrj Ü g7w	pzxkjml6j��}xkiki´o
�}jyuUg¯�V�hsrjm�hikg-t­u7�=Û��~u��hsrjm��j~uzg7�à���Vø%x|lKné¸Mä¯ömöKä¯À%��l}�
���hszpzehg7s2x|l � g7uUpzxkn~��prg7�
Û.x´prehx|l°prehg+�hsrg7uzg-lyp­�hszj Ü g7w	pC¸qwÑ�M¶� å1
ÄÀ	¶°Ý:lK��g7s�w-g-szpr�mx|l0w	j~lK��x|pzxkjmlKu<Û�g3w-jm�hi��éuzehj�Û¢preK��p
pzehg.srg7uz�hi|pzxklhn¿t��hi|pzxknmsrxk�6jm��g-s���prjms=Û.x|pze�·0o�jms���i|pzg7szl}��pUo
x|lKnPw	��w-i|g�eK�mu<�?ikg � g-i|o�xklK��g7�}g7lK��g-lyp�w	jmlyprsr�~wÑpzxkjmlVl��ht<o
�}g7s2��lK�
pzeKg-srg	��jmsrg3�yxkg-i��hu­�mlég !­w-x|g7lyp��Kszg¯w	jml}��x´prx|j~lhg-s
��jms:pzehg����~uMpcx´prg-s���pzx � g�uzjmik��prx|j~l3jm�=pzehg�w-ik�~uzu�j��(uU��uUpzg7t�u
j��¿i|xklhg7�ms�g7¾y�K��prx|j~lKu��hlK�hg-s­w	j~lKuUx���g7sr��pzxkjml�¶ ò ���KsUprehg-s
�}jyuzuzxk�hi|g2�m�h�hikxkw7��prx|j~lPjm�Yprehxku�t��hi|pzxknmsrxk��j~�}g7sr��pzjms%x�u%pzj
�Kuzg2x´p<x|lR�+���hi|i�t��Ki´prx|n~szx���t<g-pzehj��Á�=prjmn~g	pzeKg-s�Û.x|pzeR�ml
���h�Kszj~�hszx���prg<w�eKjmx�w	g<j���prehg�{Klhg¯uMp�n~szx��¹ikg � g-i=xklà�hg-��g-l�o
��g-l}w	g2jm��prehg��K��pr�ClKjmx�uUg2ikg � g-i�¶CâÇp�Û��~u�uzehj�Û.làÛ.x´prehx|l
pzehg6�hsrg7uzg-lyp:�hsrj Ü g¯wÑp�¸�w	�M¶�� å 
�ÀÑ�}pzeK��p:pzeKxku:�yxkg-i��huc�­szg7nm��o
ik�mszxkß7��pzxkjml�t<g-pzehj�����jmsfprehg�jmsrxknmxklK��i±xki|i|o���j~uzg7�3�hsrjm�Ki|g7t3�
xq¶ gm¶k�Á�2uUpr���Ki|g��m�h�hsrjîµ�x|t­��prx|j~lCt<g-pzehj��C��j~scx|pru¿uzjmik��pzxkjml��
Û.ehx�w�e3x�u.w	j~l � g-srnmg7lypf�~u�pzehg��h��pr�<lhj~xkuzg%nmj�g7uYpzj­ß7g-srjK¶ò u¿�­prg7uUp¿g-µ��mt��hi|g6ÛYg<w�ehj~uzg�prehg�j~lhg	oã��xkt�g-lKuzx|j~lK��i
i|xklhg¯��srx|ß7g7� � g7sruzxkjml<j������K�msr�mt<g-pzg7s�xk��g7lypzx|{}w-��pzxkjml­�hsrjm��o
i|g7t5xkl"n~szj~�hlK��Ûf��prg-s�{Ki|pzs���prx|j~l��fÛ.ehg-srg?jmlKg+Û��ml~p�u�pzj
��g	prg-srt�x|lhg2pzehg3��xkuUpzsrxk�h��pzg¯��{Ki|pzs���pzxkjmlRw-j�g !2w	xkg-lyp���srjmt
�}j~x|lypMÛ.x�uUgêt<g¯�muz�hsrg-t�g-lypru
j��CpzeKgê�hxkg-ß7jmt�g	prszx�w ehg¯�m�Á¶
dfehg���g-sz��jmsrt­��lKw-g�j���prehg��hsrjm��j~uzg7�Ct�g	prehj��Cpz�KszlKu:jm��p
pzj%��gf¾y�hx|pzg.ur��prxkuU���mw	pzjmsr�m¶Ô· ehg-srg7�~uÔprehg.w	j~lK��x|pzxkjml�l��ht<o
�}g7s¦jm��pzehg�srg7uz�hi´prx|lKn:uU��uUpzg7tët­��pzsrx´µ�nmsrj�Û�uÁs����hx���ik�%Û.x´pre
pzehg���xkt�g-lKuzxkjml3j��Ôprehg���x�uzw-szg-pzxkß7��prx|j~l�uz�K�mw-gm�ypzeKg�w	jml}��x´o
pzxkjml?l��ht6�}g7scjm��pzehg6t��hi|pzxknmsrx���o��Kszg¯w	jml}��x´prx|j~lhg7�Ct­��pzsrx´µ
nmsrj�Û�u�uUikj�Û.ik�é¸�w	�M¶?��x|n~�hszg¹ä7å~À	¶+dfehg­pzjmpr�mifó�º�Ý¢pzxkt<g
lhg-g¯��g7�<��j~s(prehgcuzjmik��pzxkjml�jm��prehg:g¯¾y�K��prx|j~l�uz��uMprg-tAxkuYuUxkn�o
lhx|{}w-�ml~pri|�vuUt­��ikikg-s3��jms3pzeKg�t6�hi|pzxknmsrxk�v�hsrg7w	j~lK��x|pzxkjmlhg¯�
w	j~l Ü �hn~��pzg�n~sr�~��x|g7lyp�t<g-pzehj��3preK��lC��j~s:uMp���lK�K��s���t�g-pze�o
j��hu.uU�}w�e3�~u.�<�hx|srg7w	p.uzjmi � g7sfjmsfpzeKg%�hxk�mnmjml}��iki|�­�hsrg7w-jml�o
��x|pzxkjmlhg¯�3w-jml Ü �Kn~��prg%nms��m��xkg-lypft<g-pzehj��V¸qwÑ�M¶(��x|n~�hsrg<ä��yÀ	¶
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original
Landweber, 500 its
Newton-CG, 50 its

IRGNM, 50 its
initial guess

��xknm�hsrg�ä¯çhÌ(óYj~t��K��srxkuzjml�j��=x´prg-s���prx � gcsrg-n~�hik�mszxkß7��pzxkjml�t<g-pzehj��hufxklCx|l � g-s�uUg%uzw7��pzpzg-srxklhn
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dim 

�¦xknm�Kszg+ä¯åhÌ�óYjmlK�hx´prx|j~l�l��ht6�}g7sru�j��ft��hi|pzxknmsrxk�P�hsrg7w-jml�o
��x´prx|j~lhg7�W¸�uzjmikxk� ikx|lKg¯ÀR�mlK� �hlh�Kszg¯w	jml}��x´prx|j~lhg7��¸q�h�muze�o
��j�pzpzg7�3ikx|lKg¯Àfuz��uUpzg7tXt­��prszx|µ
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º�eK»³prehg7uzxku7�KÝ:lhx � g-s�uUx|pM�­j���Þ�xklhß~��ä7ö~ömöh¶

� ç 
�d%¶�ô:jmeK�mnmgm¶PâÇpzg7sr��pzx � g�srg-n~�hi���srx|ß¯��pzxkjmlàt�g	prehj��hu<x|l
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dim 

��x|n~�hszg�ä �}Ì+ó�ºYÝÍpzxkt<g3��j~s<t6�hi|pzxknmsrxk�é�hsrg7w	j~lK��x|pzxkjmlhg¯�
ó " ¸�uzjmikxk�ðikx|lKg¯ÀÑ�v��xk�mnmj~lhlK��ikik� �hsrg7w	j~lK��x|pzxkjmlhg¯�aó "
¸��h�~uUehoÇ��jmpUprg7�3i|xklhgîÀf��lK�3��xkszg¯wÑp:uzjmi � g-s�¸q��j�pzpzg7�3ikx|lKg¯À

� å1
��c¶±ø���i|pzg7l��K�mw�ehg7s7¶;
cl?�­t6�hi´prx|n~szx��Ct�g	prehj��3��jms:xkiki´o
�}jyuUg¯�%�hszj~�hikg-t­u-¶�d¦g7w�ehlKxkw7��i�srg-��jmszp7�����=�fæhä7å�o�srg-��jmszp
��jK¶ ömö�oãçmæh�±ä7ö~ömöK¶

� � 
��c¶±ø���i|pzg7l��K�mw�ehg7s7¶ ò �hsrj Ü g¯wÑpzxkjmlho�srg-n~�hik�mszxkß-g¯�(�:g-Ûfo
pzjml�t�g	prehj��<��jms�lhj~lhikx|lhg¯��s�xki|i|oÇ�}jyuUg¯���hsrjm�Ki|g7t�u(Û.x´pre
���h�hikx�w-��prx|j~laprjð�K��s���t�g	prg-s x���g-lypzx|{}w7��pzxkjml8�hsrjm��o
i|g7t�u?Û.x´prev{}lhx´prgVg-ikg-t�g-lyp?��x�uzw-szg-pzxkß7��pzxkjml�¶ @ � ' �
�C< Î�Ï�Ð�Æ-É <H'cÃ�Ê�Ó <k�}çmæmæmæK¶
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âãl¹t­��l��Cx|l}���KuUpzsrxk�mi=�m�h�hikxkw7��prx|j~lKu.prehg<�hg7uzx|n~l¹j�����t­��o
w�ehx|lKgYj~sÔj��}t<g¯w�eK��lKxkw7��i~uUpzsr�Kw	pz�hsrg7u¦eK�muÔpzj:���hi|{Ki|i � ��srxkjm�Ku
w	jml}uMprsr�mx|lypru7¶
âãl°t�j~uUp�w7�muzg7u<g � g-l°��l°jm��prx|t­��i��hg7uzx|n~l
Û.x´pre3srg7uz��g7wÑpfprj�uzg � g-s���i�szg¯uMprszx�wÑprx|j~lKu�xkufÛf��lyprg7�Á¶�dfehg¯uUg
szg¯¾~�Kx|srg-t�g-lyp�u(��srgft��mx|lKi|�<x|l}���Kw	g¯�­��xkszg¯wÑpzik�����<szg¯¾y�hx|srg	o
t<g7lypru¿j��(prehg<x|lK�hx � x����K��i=�h�K�mg-s¿jms¿xklK��xkszg¯wÑpzik�C���?w	jmt<o�}g-pzx|pzxkjml?j~l�prehg�Û�jmsrik�3t­��srámg-p7¶�Ý�l���j~sUpr�hlK��prg-ik�����Kg�pzj
ik�~w�á2j��¦pzxkt<g%prehg%g-lhn~x|lKg-g-s�uf��g7uzxknmlhxklhn­�<t��~w�ehxklhg�w	jmt<o
�}j~lhg-lyp:eK� � g%pzj2uUpzj~�Cpzehg7x|s:�hg7uzx|n~l+�hszj�w-g7uru.���Äpzg7sc�<��g7Û
x´prg-s���pzxkjml}u7�àx|l°t�j~uUp�w7�muzg7u6jmlhik�àpMÛ�j¹jms6pzeKszg7g��R��lK�
pr��á~gfpzehg:�}g¯uMp���g¯uUxknml�j~��pr�mx|lhg¯��uUj%���ms(�}g¯w-�m�KuUg.lKj�t<j~szg
pzxkt<g�xku%ikg	�Äp���j~s���s����Äpru�pzeK��p�ÛYj~�hik�P��j~uruUxk�hik�¹t�g-g-p�pzehg
szg¯¾~�Kx|srg-t�g-lyp�u�pzj­�<ik�mszn~g-sfg	µ�pzg7lyp7¶
dÔj�jmi�u<uU�h�K�}j~sUprx|lhnàuz�Kw�eé����g7uzxknmlR�hsrj�w	g¯uzu6eK� � g�pzj

���hi´{}i|i¦t��mx|lKi|�­pMÛ�j�nmjy��i�u-Ì
� dfehg7�ce}� � g�pzj���g $Kg-µ�x|�hikg(g7lhjm�hn~e%pzj.n~g	pÔsrxk�%jm��pzehg
� ��srxkjm�Ku�srg7¾y�hxkszg7t�g-lypru7¶ �:g � g-szpzehg7i|g¯uzu<prehg-�0��i�uUj
eK� � g�pzjP�}g�szj~�h�KuUp�pzj?�Kszj����Kw-g�srg-ikxk�m�hikg2szg¯uU�Ki´p�u-¶

��xknm�hsrg�ä¯èhÌ�âãlKx´prxk�mi±pzehx�w�á�lhg7uru���x�uMprszxk�h��prx|j~l

�¦xknm�Kszg�ä7ìKÌ��(��l+õ+x�uUg¯u.uMprszg¯uzuzg7u7��x|lhx|pzx���i¦w	jmlh{Knm�hs���prx|j~l

½YuU��g7w-xk�mi|ik�m��x´p­x�u­��g7uzx|s����Ki|g�pzjVuz�}g7lK�
j~lhik�Vi|x|pUpri|g
Û�jmsrá­Û.ehg7l�prehg�srg7¾y�hxkszg7t<g7lyprufw�eK��lKnmgm¶
� 
cl�pzeKg�j�prehg-s.eK�mlK��pzehg¯uUg%prjyj~iku�eK� � gcpzj­��g%���muUp7¶
dfeKg����muUpzg7s(prehg:prj�jmi��mprehgct�j~szg:�hg7uzx|n~l���s����ÄpruYw-�ml
��g�jm�hpzxkt<xkß-g¯�Á¶
âãl³pzehg
�}g7nmxklhlhxklhn ÛYgà��j�w-�Kuzuzg7�³j~�hs+srg7uzg7��s�w�e³�mwÑo

pzx � x´prx|g¯u�jmlRn~g-jmt�g-pzsrxkw�t<j���g7i|xklhnà��lK�
t��hi|pzxkikg � g7ifjm��prx´o
t­��i�uzeK����gV��g7uzxknmlñ��iknmj~szx|pzeht­uC���K�hi|xkg7�vprj°xklK���}uMprszx���i
t­�mw�ehxklhg0w	jmt���jmlhg7lypru0� ç 
�¶\ï.g7w-g-lypzik�ñÛ�géeK� � g°w-jml�o
w	g7l~prsr��pzg¯�?jml � .�Å�ÂÄÐ�Ê�ÓF@}Â��-ÂÄÃyÈ+%fÉzËmØ-Ó|Æ-Ð�ÖÑ�Áprehg­uUxkt��hi|g¯uMp
�hsrjm�hikg-t­u(xkl2uzeK����g�jm�hpzxkt<xkß7��pzxkjml�¶�ô:g-srgfpzehg¿��g7uzx|n~l­�K��o
sr�mt�g	pzg7s.xku�pzehg��hxkuUpzsrx|�K��pzxkjml+jm�=�­¾y�K�ml~prx´pM��j � g-s��­w-jml�o
uMp���lyp­w	srj~uru�uzg7wÑprx|j~l�¶ 
c�hs<t<j���g7ifg	µh��t��hikg�x�u6pzehg3jm��o
pzxkt�x|ß¯��pzxkjml�j����2��s���t�g6��jms%Û.ehx�w�e?pzeKg6prehx�w�áylKg7uru:x�u¿pzehg
��g7uzxknml<�K��s���t�g	prg-s¯¶Ôdfehg7szg~��pzehgft­�muru�j��}pzehg���s���t�g.uUeK�mi|i
�}g.t�xklhxkt<xkß-g¯��p���á�xklhn%x|lypzj%�mw7w	j~�hlyp�preK��p=prehg.uMprszg¯uzuzg7u�xkl
pzehg���s���t�g.uUe}��ikiylKj�p�g	µhw	g7g7�6�¿w-g-szpr�mx|l6i|xkt�x´p¯¶=dfeKg�prehxkw�áyo
lhg7uru=��x�uMprszxk�h��prx|j~l�x�u��m�h�hsrjîµ�x|t­��prg7�������c�hx|g¯w	g7Û.xkuzg�w-jml�o
uMp���lyp����hlKw	pzxkjml2g~¶ n}¶�w-jmlKuUpr�mlyp=j~l­g7�~w�e�{KlKx´prg�g-ikg-t�g-lyp�jm�

�¦xknm�Kszg�ä!��Ì 
c��pzxkt�x|ß7g7��pzehx�w�á�lhg7uru.��x�uMprszxk�h��prx|j~l

�¦xknm�Kszg<ä7íKÌ �(�ml+õ+xkuzg7u.uUpzsrg7uruzg7u7��jm��prx|t�xkß-g7�Cw-jml�{Kn}¶
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pzehg�w-j~��s�uzg7uUp�n~szx��Á¶

c��pzxkt­��i�uzx|ß7x|lKn°�Kszj~�hi|g7t­u+w-��lë��gV��jmsrt��hi���prg7�ë�mu

lhjmlhikxklhg7�ms�jm��prx|t�xkß7��prx|j~l��hszj~�hikg-t­u=Û.x´pre­w	jml}uMprsr�mx|lypru�xkl�o
w	ik�K��g-xklhnCº�»¿½vw-jmlKuUpzs���xklypru7¶�dfehg6t�jyuMp¿pM���hxkw7��i=�muz�}g¯wÑp
xku2pzehg¹�m�h��g7��s���l}w	g+j����VuUpr��pzg?g¯¾~�}��pzxkjmlÔ�.x|l j~�hs�w-�~uUg
��g7urw	srx|�Kx|lhn�prehg6�hg	��jmsrt­��prx|j~l3jm�¦prehg���s���t�g��hl}��g-sci|jy�m�Á¶
dfehxku�uUpr��prg:g¯¾~�}��pzxkjml2w7��l2�mikuzj���g:xkl~prg-sr�hsrg	pzg¯�2�mu�g7¾y�K�mi´o
x´pM�2w-jmlKuUpzs���xklypru���jms�pzehg¿jm�hpzxkt<xkß7��pzxkjml��hszj~�hikg-tC¶�dfehg-srg	o
��jmsrgm�}pzehg<uUj~i|��prx|j~l?j��=prehg<uUpr��pzg�g¯¾y�K��prx|j~l?w-��l¹�}g6g-ikx|t<o
x|lK��pzg¯�"xklë�R��jmsrt��micÛf�î�0Û.ehx�w�eêikg7�m�Ku2prj°�mlêg7¾y�hx � ��o
i|g7l~p2j~��pzxkt�x|ß¯��prx|j~l°�Kszj~�hi|g7t*Û.ehx�w�e0xku­g¯�muzx|g7s­t­��lK�mnmg	o
���hikgC�y�°uMp���lK�K��s��Rjm�hpzxkt<xkß7��pzxkjml0�hsrj�w	g7�h�hszg¯u-¶°âãl°pzehx�u
pzs���lKuU��jmsrt�g7� j~��pzxkt�x|ß¯��pzxkjmlv�hsrjm�hikg-tTjmlKi|�°pzeKgà�hg7uzx|n~l
�K��s���t�g	prg-s�u����h��g7�ms��h��p�lhj+t�j~szg<pzeKg2uUj~i|��prx|j~làj���pzehg
uMp���pzg�g¯¾y�K��prx|j~l�¶
�hjms6uUj~i � xklhnCpzehx�u�prsr�mlKuU��jmsrt<g¯��jm��prx|t�xkß7��prx|j~lV�hsrjm��o

i|g7t uUpr�mlK�h�msr��j~��pzxkt�x|ß¯��pzxkjml­srjm�hpzxklhg7u�w-�ml­�}gc�KuUg¯�Á�ygm¶ nK¶
@±Æ��	ÏKÆ-ÃKÅ�Â�Ê�Ó��fÏKÊ~Õ�ÉzÊ�ÅqÂ�Ò�%�ÉzËrÈ�ÉzÊ�Ð6Ð<ÂÄÃyÈé�mu�xkl0jm�hs­w-j��hgm¶
dfehxku¦t�g	prehj���lhg7g7�huÔ���hlKw	pzxkjml6�mlK��n~sr�~��x|g7lypÔg � ��ik�K��pzxkjmlKu
j���pzehgYjm� Ü g¯wÑprx � g(��lK�¿prehgYw-jmlKuUpzs���xklypru7�	pzeKg�lhg7g7�¿��jms¦ô�g7uUo
uUx���làxkl���jmsrt­��pzxkjmlàx�u�� � jmx���g7�P���¹�Kuzx|lKn �c�K�muzx´o ��g7Ûfpzj~l
�h���K��pzg%��j~szt6�hi��mu7¶
dfehg�w-�hszsrg-lyp�xkt��hikg-t�g-lypr��pzxkjmléj���jm�Ks�jm�hpzxkt<xkß-g7s6x�u

�K�muzg7�+j~l¹��g7lKuUg<t­��prszx|µ3ikxklhg7�ms¿�mi|n~g-�hs��2��l}�Cpzehg7szg-��jmsrgm�
jmlhik�+ÛYg7i|i(uz�hx|pzg¯�?��j~s%uzt­��iki�pzj3t<g¯��xk�htWuzx|ß7g<j~��pzxkt�x|ß¯��o
pzxkjmlñ�hsrjm�hikg-t­u7¶N����pPx|lñj~sr��g7sCpzjêw-i|jyuUgàprehgRny���ëpzj
pzjm��jmikjmn~�2jm�hpzxkt<xkß7��pzxkjmlCÛ.ehx�w�eCxkufjm��ehxknmeC�hs��mw	pzx�w-�miÁx|t<o
�}j~sUp���lKw-gm�ÔlKg-ÛHj~��pzxkt�x|ß¯��prx|j~l�t�g-pzehj��hu%��j~s�ik�mszn~g<urw-�mi|g
�hszj~�hikg-t­ufeK� � g¿prj<��g���g � g-ikjm��g7��¶
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dfehg�w	�hsrsrg-lypzik�2�Kuzg7�3jm�hpzxkt<xkß7��pzxkjml3szj~��pzxklhg%x�u.�K�muzg7��jml
��l
���¿º³t�g	prehj��à�Kuzx|lhn?���c�}�muzx´o ��g7Ûfpzjmlà�h�±�h��pzg­��j~sUo
t��hi�� ��j~s¹g7uUpzxkt­��prx|lhn"pzehg°ô�g7uruzxk�mlñj��­pzeKg
jm� Ü g7wÑprx � gm¶
dfehg-srg	��j~szg~�hjmlhik�3g � ��ik�K��prx|j~lKu.jm��prehg�j~� Ü g7w	pzx � g���l}�3pzehgw	jml}uMprsr�mx|lypruÔ��lK�cpzeKg-xksÔnms��m�hx|g7l~p�uÁ��srg�szg¯¾y�hx|srg7��¶ ò u�pzehg¯uUg
���hlKwÑprx|j~lKu¿t­�î�3��g7w-jmt�g � g-sr�Cw	jmt��hikx�w-��prg7�Á��prehg6xkt��hikg	o
t<g7lypr��prx|j~lCj��(��lK�mi|�yprxkw%��g7szx � ��pzx � g¯ufxku�t<j~szg�j~s.i|g¯uzu�x|t<o
�}jyuzuzx|�Ki|g~¶��K�hsUprehg-srt�jmsrgfx´p(Û�jm�hi��<�}g.lKj�p(Û�g-ikihuU�hx|pzg¯�<��jms
pzehg��}uUg�xkl?�­��g7uzxknml3�hszj�w-g7uru-�K�~ufjmlhg�Û�jm�Kik��pzeKg-l+ikjyjyuUg
pzehg�$Kg-µ�x|�hxkikx´pM��j��Ôprehg�w	j���g�w-jmt��hikg	prg-ik�m¶
�hjm�Ksf�hx´¼±g-srg-lyp�uMprsr��pzg7nmxkg7u���jms.w-�mikw-�hik��pzxklhn<nms��m��xkg-lypru

eK� � g%��g-g-lCxkl � g7uUpzxkn~��pzg¯�ÁÌ
� dfehg��Kuzg�jm� D�ÂÄÃKÂÄÅãÆ /�Â 1:Æ	ÉrÆ	Ã±ÒrÆ	ÖYx�uÔ��jms=t�j~uUp¦��g-jm�Ki|g
prehg({Ks�uUpÔt�g	pzeKj���pzehg7�:prehx|lKá¿jm����jms�n~g	pzpzxklhnc�ml�����o
�hsrjîµ�x|t­��pzxkjml3pzj�pzehg6nms��m��xkg-lyp¯¶:âãl¹��w	srx´prxkw7��iÔÛf�î�
prehg7uzg¹��g7�}g7lK� jml0prehg¹w�ehj~xkw-g?j��%prehg?xklKw	srg-t�g-lyp
�Kuzg7��¶�âãlCj~sr��g7s�prj�x|lKw-szg¯�muzg:prehg�uMp����hxkikx´pM�2g-µ�pzs�����o
j~ik��pzxkjml­t�g	prehj��huY��jmsYw-jmlypzsrjmikikx|lhn�pzehg%uMprg-�2ikg-lKn�pze
Û�g-srg¿w-jmt6�hx|lKg7��Û.x´preC�6{KlKx´prg%�hx´¼±g-srg-lKw-g�uzw�eKg-t�gm¶
dfehx�u�Û�jmsrá�u¿{Klhg~���h��p�prehg�w-jmt��h��p���pzxkjml}��i(g-¼�j~sUp
x�u � g-sr�àehx|n~e���g7uz��g7w	x���ikik�P��j~s<�Pi���srnmg2l��ht6�}g7s6jm���g¯uUxknml3�K�msr�mt<g-pzg7sru%¸�uzg-g��mikuzj)� ç 
�ÀÑ¶
� 'cÏ�ÅãË�Ð­Ê�Å�Â�Ò /�Â 1cÆ	ÉzÆ-ÃKÅ�Â�Ê�Å�Â�Ë�Ã ¸qwÑ�M¶ �´ä,
ÄÀ���jmikikj�Û�u3�
w-jmt��hikg	pzg7i|����x|¼�g7szg7lypY���h�Kszjy�mw�e�¶�ô�g-srgm�mpzehg¿uMp���szpUo
xklhn���jmxklypÔxku¦��w	j~t��h��pzg7sÔ�hsrjmn~sr�mt pze}��p�w7��i�w	�hi���prg7u

l��ht�g7szx�w-�mi � ��ik�hg7u%��j~s��C���hl}wÑpzxkjmlÔ¶C��xksruUp��?uz��t6o��jmikx�w:g � �mi|�}��pzxkjml�nms����he�t­���h�hxklhn6pzehg���g¯uUxknml��K��o
s���t�g-pzg-s�u.prj2prehg����hl}wÑpzxkjml}��i � ��ik�hg�x�u:�K�hx|i|p7¶�ÞÔx|á~g
uz��t���jmikxkw3��x|¼�g7szg7lypzx���pzxkjmlÔ� ò » j~�}g7sr��pzg7u<j~lRpzeKxku
g � ��ik�K��prx|j~lPn~sr�m�heP����uU��uUpzg-t­��pzx�w­���h�hikx�w-��prx|j~lPjm�
prehg%w�eK��xkl2sr�hi|g~�y����t�x|ikx���sY��szj~tAg7i|g7t�g-lypr�msz����x|¼�g7sUo
g7lypzx���i�w-��i�w	�Ki|�Ku7¶¦ô:j�ÛYg � g7s7�¯x|l�pzehgfw-�~uUg(jm� ò »6�¯pzehg
w�e}��xklésr�hikg+xku2�m�h�hikx|g¯�°lhj�p­prjRuU��t���jmikx�w�g-µ��hszg¯uMo
uzxkjmlKu7�:�h�hp+pzj0�mwÑpr�K��i%l��ht�g-srx�w-��i � ��ik�hg¯u-�¿Û.ehx�w�e
� � jmx��hu±prehg�g-µ���jmlKg-lypzx���iynmsrj�Ûfpze%j���prehg�g � ��ik�K��prx|j~l
w-jmt��hikg	µ�x|pM�"j��­uU��t6�}j~i|x�wV��x|¼�g7szg7l~prxk��pzxkjml�¶ dfeKxku
�m�h�hsrj~�~w�ePÛ�jmsrá�u¿{Klhg��mikuzj3��jms�t­��l�����g7uzx|n~lV�K��o
s���t�g-pzg-s�u7���mu<prehg?w	j~t<�K��pr��pzxkjmlK�mi.g	¼±jmszp<��j~s�pzehg
n~sr�~��xkg-lyp�x�u6xklK��g7�}g7lK��g7l~p­jm��pzehg3l��ht���g-s�jm�:��g	o
uzxknml?�K�msr�mt�g	pzg7sru7�±�h��p%x´p�srg7¾y�hxkszg¯u�e��hn~g6t�g-t�j~sz�
�mlK���hxkuzá�w-�m�K���Kx|ikx´prx|g¯uY��jms.uMprjmsrx|lKn�prehg%g � ��ik�K��prx|j~l
n~sr�m�he�¶
� ��jmpze?�hsrg � xkjm�Kuzik��t�g-lypzxkjmlKg7�?t�g-pzehj��hu¿��srg��hi��mw�á
��jîµPt�g-pzehj��hu�pzj?uzjmt�g2g	µ�prg-lyp���lK�V�hj+lhj�p�p���á~g
xklypzj2�~w-w	j~�hlyp.pzehg6uU��g7w-xk�miÔuMprsz�}wÑpz�Kszg�jm�¦prehg��hsrjm��o
ikg-tC¶?����p�prehx�u�x�u���j~lhg2���Ppzehg�'cÕ��-Ë�ÂÄÃKÅ��¹Æ-ÅÄÚKË7Õ
á�lhj�Û.l%��srjmt³uzeK����g(jm�hpzxkt<xkß7��pzxkjml�¶�ô�g7szg~�¯j~lhg(n~g	pru
t­�mly�°�K�msUprxk�mic��g7szx � ��pzx � g¯u2���0uUj~i � xklhnRjmlKi|�°jmlhg
�~� Ü jmxklyp��Kszj~�hi|g7tC¶=Ý:l���jmszpz�KlK��prg-ik�m��jmlKgct­�î�­eK� � g
prj�eK�mlK��ikg6�mlK�+xkt<�Ki|g7t<g7lyp¿e��hn~g�g	µ��hsrg7uruUxkjml}u.��jms
prehg�srg-t­�mx|lhxklhn2�}��szpzx���i¦�hg-srx � ��prx � g7u.Û.eKxkw�e?t­�mámg7u
prehx�ué�m�h�hsrj~�mw�e j~lhi|� �Kuzg	���Ki���j~sés���prehg-s°uUxkt��hi|g
���KlKwÑprx|j~lKu-¶=õ+j~szg�w	jmt��hikx�w-��prg7��jm� Ü g¯wÑpzx � g¯uÔsrg7¾y�hxksrg
uz��t���jmikxkw¿t�g	prehj��hu7¶
� âãl<jms���g7sÔprj¿t­�mámgYpzehg.�m� Ü jmxkl~p�t�g	prehj���t�j~szg $Kg-µyo
xk�hikg<�mlK�¹�mikuzj���g	pzpzg7s��Kuz�m�hikg���j~s¿w-jmt��hikg	µ?jm� Ü g7wÑo
prx � g7u7�KÛ�g�w	j~t��hxklhg¯�Cx´p:Û.x|pzeP����prjmt­��prxkw���x|¼±g-srg-l�o
prxk��pzxkjml�¶�dfehx�uflhg7Û"t�g	pzeKj����hsrx|lKn~uYpzehg�uUpzsrg-lhnmpzeKu
jm����j�pzeà���K�hszjy�mw�ehg¯u.prjmnmg-pzehg7s���lK�¹szg¯uU�hi|pru¿xklP�ml
��×mØ	ÉÑÂ�Õ��¹Æ	Å�ÚhË¯Õ�Û.ehx�w�eVw-��i�w	�Kik��pzg7u%t­�mly�P�K��szpzx���i
�hg-srx � ��prx � g7u��y��uzjmi � xklhn�j~lhg:�~� Ü jmxklypY�hsrjm�hikg-t ��l}�
prehg�szg7t­��xklhx|lKn3j~lhg7u¿���?�Kuzxklhn+����prjmt­��prxkw<��x|¼�g7sUo
g7lypzx���pzxkjmlÔ¶ÔâÇp¦�mikuzj�srg7���Kw-g7u�pzehgYik�mszn~g�t<g7t�jmsr�c��l}�
�hxkuzá?srg7¾y�hxkszg7t<g7lypru%j��f����prjmt­��prxkw���x|¼±g-srg-lypzx���prx|j~l
uzg � g-srg-ik�m¶ÔdfeKg�w-jmt��h��p���pzxkjml}��iyg	¼±jmszpÔ��jms=w-�mikw-�hi���pUo
xklhnfprehg(nms��m�hx|g7l~p�x�u�w-jmt��K��s����Ki|g�pzj�pzehsrg-g����KlKwÑprx|j~l
g � ��ik�K��prx|j~lKu-�}x|l}��g-��g-lK�hg-lypcjm��pzehg6ly�Kt���g-s:jm�(��g	o
uzxknml3�K��s���t�g	prg-s�u-¶

âãl­pzeKg:����pr�hsrg�pzeKgce����hsrxk��t�g	prehj���uzeK��ikiK��g¿nmg-lKg-s���ikx|ß7g7�
��szj~tðjm��prx|t­��i�uUxkß-xklhnP�hszj~�hikg-t pzjPuzeK�m�}g2j~��pzxkt�x|ß¯��prx|j~l
�hsrjm�hikg-t­uÁÛ.ehx�w�e�eK� � g(��l�g � g-l%t�jmsrg(w	j~t<�Ki|g-µ%uUpzsr�KwÑpr�hsrg
j���pzehg�j~� Ü g7w	pzx � g~¶
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�hg � g7i|j~�"�V�hlhx|{Kg¯�"���h�Kszjy�mw�e°��jms
�hszj~�hikg-t­u<j���t��Ki´prx´oÇ�}j����é����lK��t�x�w-u<��lK�
j��:lhj~lhikx|lhg¯��s
w	jmlyprx|l��h�htÍt�g7w�eK�mlhxkw7u-�h���Kszg7i|xkt�x|lK�msz�2uUpz�}����eK�~u.��g-g-l
�}g7sU��j~szt�g7�
Û.x´pre
srg7uz�}g¯wÑp<pzj¹pzehgCt­��prg-srxk�mi���g¯uzw-szxk��prx|j~l
j��­pzeKgRlhjmlKi|xklhg7�ms?{Kg7ik�ëprehg-j~szxkg7u¹j��­t�g7w�eK�mlhx�w-u7¶ðï�g	o
��g-srszxklhn?prjP�mlR�hlK��x�uUpzjmszpzg¯�Vsrg	��g-srg-l}w	g�w-jml�{Kn~�hs���pzxkjmlÔ�=�
nmg-lKg-s���ikx|ß¯��pzxkjml°j��%prehg?�hsrx|l}w	xk�hi|g¹j�� � x|szpz�K�mi�Û�jmsrá
��lK�
j���pzeKg���g	pUprx¦srg7w-x|�Kszj�w-�miÁpzeKg-jmsrg-t eK�~u���g-g-lP��g � g-ikjm��g7�Á�{KsruUp­��jms�uMp���pzx�wC�hsrjm�hikg-t­u7¶ âãl°pzehx�u�uUpz�K�h�m�f�}g7sU��j~szt�g¯�
�y�Cô�¶�âãs�uzw�ehxká��mlK� ò ¶±ø�¶}��g7i|�y��g � �K��xklhnmg7s�3 u � xkszx���i¦eK�mu
�}g7g-l
xklypzsrj����Kw	g¯�àx|lyprjP�Cprg-lKuzjmsrxk�mi(��j~szt6�hik��pzxkjmlV��prx|ikxkß	o
x|lhn?»¿�?��xki � ��3 u��~uMp���pzx�w6pzg7lKuUj~sru%jm�f�hg	��jmsrt­���hikg��}j���xkg7u7¶
dfehg � x|srxk�mi�pzehg7jmsrg-t¢prehg-lCeK�~uf�}g7g-l3g	µ�pzg7lK��g7��prj��6��j~sUo
t��hi���prx|j~l�prg-srt�g7�3pzeKg�º(srx|l}w	xk�hi|g%jm���cx|szpz�}��i'�cx|srxk�miku7¶�âãl
jms���g-scpzj3jm��p���xklP���}g-pUpzg7s��hlK��g7sruUpr�mlK��xklhn�jm�(pzeKg���j~�hl�o
�h��prx|j~lKu�j���prehg¿uUpzsr�Kw	pz�hs���i�pzeKg-jmsrxkg7u�pzj<�}g¿x|t��hikg-t�g7l~prg7�
x|l°pzeKg+t��hi|pzx|o���j����éuz��uMprg-tC�Ypzehg?º�szxklKw	xk�hikgCj�� �cx|szpz�}��i
�:xkszx���i�u�eK�mu���g-g-l��Kuzg7��pzj���g-srx � g:��g7�mt pM�y��g%g7¾y�K��pzxkjmlKu
j���t�j�prx|j~l���szj~tHprehg�prehszg7g	oã��xkt<g7lKuzx|j~lK��i�{}g-i��­g7¾y�K��pzxkjmlKu
Û.x´prehjm��p.�Kuzxklhn­��l��2���h�Kszjîµ�xkt���pzxkjml�¶�dfehg � x|srxk�mi���jmsrt���o
ik��pzxkjml<�hszg¯uUg7lypzik��xku=g-µyprg-lK�hg7�6pzj%á�x|lKg	pzx�w�g7¾y�K��pzxkjmlKu7����lK�
x´p�u�w	j~lhlhg7w	pzxkjmlKu�prj�x|lhg7ik�~uMprxkw%�Kszj~�hi|g7t­u.��srg¿uUpz�K�hx|g¯�Á¶
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·Pg�xklKw	ik�K��g%�hi��muUpzx�w	x|pM�2xklypzj<pzehg�t6�hi|pzx|o���j�����uz��uUpzg7t ���
t<g¯��lKuÔj�����l��mlK��ikjmn~���}g-pMÛYg7g-l%�hi��muUpzx�w(uUpzs���xklKu���l}�¿pzehg7sUo
t��mimg-µ��}��lKuzx|j~l�uMprsr�mx|lKu7¶�âãl�j~sr��g7sÁpzj�w-jmlKuzx���g-s�n~g-j~t<g-pzsrxkw
lhjmlhikxklhg7�mszx|pzxkg7u7��ÛYg���g � g-ikjm��g7�6��l�g-µ�pzg-l}uUxkjml�jm�}õ?�î��uzg-i 3 u
��jmsrt��hi��¿j��Kprehg-srt�j�g-i��muUpzx�w	x|pM��pzj%prehgflhjmlhikxklhg7�ms�t���pzg7szx���i
��g7urw	srx|�hpzxkjml¹t�g7l~prx|j~lhg7�P����j � g~¶�âãl¹prehg7uzg<uUpz�}��x|g¯u-�Ô�}g7sUo
��jmsrt<g¯�C���3·ñ¶���sz�hlKlhg-s¯��ú}¶ "¿g7sruUpzt­�î��s¯�Kô�¶ úK¶±ô�j~i|i��±ô�¶
âãsrurw�ehxká���Ý�¶�º�xkw�eKi|g7s7��ÛYgCt­�m�hg3�}uUg+jm�:pzeKg+�hszg � x|j~�KuUik�
��g � g-ikjm��g7��nmg7lhg-s���ikxkur��prx|j~l¹jm�Yprehg�º(srxklKw	xk�hikg<jm� �cx|szpz�}��i�:xkszx���i�¶���j�pre���xkuzj�prszj~�hxkw��mlK�V��lhx�uzj�pzsrjm�Kxkw<��j��hx|g¯u�eK� � g
�}g7g-l+uMpr�K��xkg7�Á�}��lK��pzehg7szt­�mi|ik�2ikj~�m�hg7�2��g7�mt­ufÛ.x´preC� � ¶
ø =��srt =�ml�pM���}g�j���lhjmlKi|xklhg7�mszx|pM�%eK� � gY�}g7g-l�w	j~lKuUx���g7szg¯���mu
g	µh��t��hikg��hsrjm�hikg-t­u7¶ ò u:�����KsUprehg-scszg¯uU�hi|p:jm��prehg7uzg�w-jml�o
uUx���g-s���prx|j~lKu7��ÛYg���g-sz��jmsrt�g7�C��uU��t���jmikx�w���lK�3l��ht�g-srxkw7��i
w	jmt��h�hpr��prx|j~lK��i�uMpr�K���àjmlV�Kx´���hs�w-��pzxkjmlR�mlK� Ü �ht��R�heKg	o
lhjmt�g-l}�6xkl3pzehg7szt­�mi|ik�2ikj~�m�hg7���}g¯��t­u-¶

��x|n~�hszg�çmçhÌ �:x�uU�}��ikxkur��prx|j~l?j��(prehg�º(i��muUpzx�w ��j~lhg7ucx|l¹pzehg
º=g-lK�h�hi|�Kt3¶
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âãl pzeKg¹lhg-µypCuMprg-�"jm��jm�hs�x|l � g¯uMprx|ny��prx|j~lKu-�.uz�Kw�eêuUpzsr�KwÑo
pz�hs���i6g-ikg-t�g-lyp�u?eK� � gV�}g7g-lHuz�h� Ü g¯wÑpzg¯�³pzjêik�mszn~gVszxknmx��
�}j�����t�j � g7t<g7lypru7�¦�m�K��x´prx|j~lK��ikik�¹prjCpzehg7x|s<��g	��j~szt­��prx|j~l��szj~t,prehgV�hlK��x�uUpzjmszpzg¯�ëszg-��g-srg-lKw-gàw-jml�{}nm�hs���prx|j~l�¶�·Pg
�Kuzg7�ëpzeKg
g-i��muUpzjmo��Kik�~uMprxkw���g-lK���Ki|�ht Û.x|pzeH�hxkuUpzsrx|�K��pzg¯�
t­�muru
��l}�¢uMprx´¼±lhg7uru°�muR�ñ��g-l}w�eht­��srá��hsrjm�Ki|g7t3¶ ò
uUe}�m��j�Û"srg	��g7szg7lKw	g�w-jml�{Kn~�hs���pzxkjml�eK�muf��g-g7lCw-jmlKuzx���g-srg7�Á�
w	jmo�srj�p���pzxklhn%Û.x|pze­prehg���g-lK���Ki|�ht �mlK��jmsrxkg-lypzg¯��prj�Û��msr�Ku
pzehg�pzxk�Rjm�.pzehg3�}g7lK���hik�htC¶ 
clhi|�Vuzt­��ikiY��g-��jmsrt���pzxkjmlKu
jms+uzg7w	j~lK��oÇjms���g-s�lhjmlKi|xklhg7�mszx|pzxkg7u�pzeKg-lëlhg-g¯� pzj°��g�xkl�o
pzsrj����Kw	g¯�3��jms��Ksr�~wÑpzx�w-�mi��h�hsr��j~uzg7u7¶Y· x|pzehxkl+prehxku���jmsrt���o
ik��pzxkjml����Rlhjml�oÇikx|lhg¯��s�uz��uMprg-t8j�����x|¼±g-srg-lypzx���i|oÇ�mi|n~g-�hs���x�w
g7¾y�K��pzxkjmlKu(¸q» ò ½�ÀÁeK�~u���g-g7l���g-srx � g7�¿���:prehg��m�}j � g(º(srx|l�o
w	xk�hikg2j����:xkszpz�K�mi �:xkszx���i�u%��j~s�pzehg�w-�muzg­j����C��g7�mt6o�pM���}g
�}g7lK���hik�htC¶aÞÔx|lhg¯��s?g7x|n~g-l����KlKwÑprx|j~lKu?eK� � gV�}g7g-lG�}uUg¯�
{Ks�uMp=�mu � xksUpr�K��i���g!$Kg7w	pzxkjmlKu7¶�����g7w-xk�mi~g7t��heK�muzx�u�eK�~uÔ��g-g7lnmx � g7l�pzj:pzehg�w	jml � g-srnmg-l}w	g�j���prehgYuzjmik��prx|j~l����%uz�hikx´pzpzxklhn%�
¾y�K�muzx´oãuUpr��prxkw:��szx|�Äp.��lK�­g7l���jms�w	xklhn��mikuzj�����lK�mt�xkw:�}j~�hlK��o
��sr�2w	j~lK��x|pzxkjmlKuYpzj���g�uUj~i � g7�2g-µh�mwÑpri|�~¶�dfehxku�pr�hsrlhg7��jm��p
pzj3�}g6j��Yuz��g7w	x���i�xkt<��jmszpr�mlKw	g���jms%��l¹�~w-w-�hsr��pzg�w7��i�w	�hi���o
pzxkjmlPj���uUpzsrg7uruUg¯u:��l}�?�hi��muUpzx�w��K�msUp�u:jm��uMprsr�mx|lÔ¶¿dfehg6ik��pUo
pzg7s¿�~wÑpc�~u:��srx � xklhn2uzjm�hs�w	g¯u�¸�xkl+pzeKg6uzg-lKuzg�j���prehg��m�}j � g
t�g-lypzxkjmlhg¯��pzeKg-srt��mi��mlK��ikjmn~�hÀ=��lK�­g7lypzg-s�pzehg¿uU��uUpzg7tAjm�
» ò ½YuY��jms�pzehg $Kg-µ�xk�hikg¿�mlK�2srxknmx���o���j����2w	jmo�j~sr�hx|lK��pzg¯u��mu
��x�uMpr�hsz�}��lKw-g7u7�fpzj
��gPw7��i�w	�hi���prg7�°��srjmt5pzehgPlhjmlho�ikx|lKg7��s
w	j~lKuMprx´pr��pzx � g�g7¾y�K��prx|j~lKufj����hi��muUpzx�w	x|pM�m¶�âãl3pzehg¯uUg�x|l � g¯uMprx´o
n~��pzxkjmlKu��}g7sU��j~szt�g7�2�y��ú}¶ "¿g7sruUpzt­�î��s7�yô�¶�âãs�uzw�ehxká±� ò ¶ ø�¶
��g-ik�~��g � ��lK�ëô�¶�ô:jmikiq�%Û�g�{KsruUp?uMpr�K��xkg7�êpzehgRw7�muzgPjm�
�
w-sr�mlháyoÇuzi|x���g7sUo�pM���}gC��g-lK���Ki|�ht Û.x|pzeë�Vnm�Kxk��g¯� srx|n~xk��o
�}j����ét�j�pzxkjmlÔ¶ ò �h�hx´prx|j~lK��iki|�
pzjV�hi��muUpzx�w	x|pM�m�fÛ�gCx|lypzsrj�o
���Kw-g7���h�KwÑprx|ikgc�h�mt­��nmg:x|l2j~sr�hg-s(prj6uUpz�K�h�<ikj�Ûfoãw	��w	ikgf����o
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pzxknm�hg��mlK�Csr�h��pz�Kszg�xklCpzehg�t��~w�ehxklhg�g-ikg-t�g7l~p¯¶Y·�g�prehg-l
g	µ�pzg7lK��g7�éprehgC��jmsrt��hi���prx|j~l
prj�pzehg¹w7�muzg�jm�%�mlég7ik�~uMprj�o
�hik�~uMprxkwà��g-l}���hik�ht Û.ehxkw�e³x�u+srg-ikg7�muzg7�ê��srjmtBsrg7uUp?��lK�
xku���srx � g-lV���àx´p�u<j�Û.lRÛYg7x|n~eyp7��pzehgCuUpzx|¼�lhg¯uzu��mlK�V��x|g7ik�
uMprszg¯uzu6�}g7x|lKnPÛ�g7�mámg-lKg7�V���V�¹eKx|n~e�oqprg-t���g-s���pz�Kszg�g-l � x´o
szj~lht�g-lyp7¶�dfehg�szxknmx���oÇ�}j����+srj�p���prx|j~l¹j��Ypzehg���g-lK�h�hi|�Kt
lhj�Û³szg7�hszg¯uUg7lypru��ml?�m�h��x|pzxkjml}��i�n~g-lhg7sr�mi|xkß-g¯�3w-j�jms���x|l}��pzg
j���prehgC�hszj~�hikg-tC¶àâÇp�g-µ�pzg-l}�hu6pzehgCuU��uUpzg7tbj��:j~sr��xklK�msz�
��x´¼±g-srg-lyprxk�mi(g7¾y�K��pzxkjmlKu%��j~s%pzehg $Kg	µ�xk�hi|g2w-j�jms���x|l}��pzg¯u¿pzj
��uz��uMprg-t�j��f» ò ½Yu-¶ ò l¹xkt��hikxkw-x´p�urw�ehg-t�g~�Á�K�muzg7�+j~l��
ï.�hlhn~g	oãø%��pUp��:t�g	prehj��6�mlK��xklKw-i|�K�hx|lhn¿prehgYx|pzg7sr��pzx � gfw-�mi´o
w	�hi���prx|j~l�jm���Kik�~uMprxkw­uzjm�hs�w	g¯u-�ÔeK�mu���g-g7lR��g � g-ikjm��g7����lK�
uU�Kw7w	g¯uzuU���hiki|�à���h�Ki|xkg7�Á¶+âÇp�pz�hsrlhg7�àj~��p�preK��p6x|lRj~�hs���j~sUo
t��hi���prx|j~l
jmlKi|�
�Pikj�Û l��ht���g-s�j��cnmg-lKg-s���ikx|ß7g7�Rw-jyj~sr�hx´o
lK��prg7u­x�u­lhg¯w	g7urur��sr�àpzjVjm�hpr��xkl ��l0�mw7w	�hs���prg3srg7uz�hi|p­��jms
pzehg<pzxkt�g	o � ��sr�yxklhn3��xkuUpzsrxk�h��pzxkjmlPj��YuUpzsrg7uruzg7u:�mlK�?�Kik�~uMprxkw
ß-jmlKg7u7¶�âÇpcx�u:g7t��heK�muzxkß-g7�3preK��pcpzehx�u¿�m� � ��l}w	g7�?�hszj~�hikg-t
j��6����lK�mt�xkwP�hi��muUpzx�w	x|pM�°e}�mu�lhj�pC�}g7g-lëuMpr�K��xkg7�vx|lêpzehg
jm��g-l�i|x|pzg7sr��pz�hsrg­uUj�����s¯¶6âãlàj~sr��g7s:prjCjm��p���xkl�w-jmt��K��s���o
pzx � g¿szg¯uU�hi|pru7��·ñ¶h��sz�hlKlhg-sf��lK��úK¶ "¿g7sruUpzt­�î��s�prehg-srg	��j~szg
g	µ�pzg7lK��g7�¹��l¹�mi|n~jmsrx´preht ��j~s:srx|n~xk�+t6�hi|pzx|o���j����+uU��uUpzg-t­u
Û.x´prevsrg7uz�}g¯wÑp3pzj°g-i��muUpzjmo��hi��muUpzx�w?t­�~uzuzi|g¯uzu3uz�hszxklhnyu-¶ ò
ik�mszn~gc��t�j~�hlypYj���srxknmx��­g-ikg-t�g-lyp�uYx�uYlhg7w-g7uruz�msz�6pzj<t�j��hg-i
pzehg�g-i��muUpzjmo��hi��muUpzx�w=��g-lK���Ki|�htC�m�mlK���:ehx|n~e�l��ht�g-srxkw7��i~g	�Äo
��jmszp(eK�mu�prj��}g.�Kuzg7�<xkl�pzehx�u=��j~szt6�hik��pzxkjml�¶ ��g � g-szpzeKg-ikg7uru-�
pzehg�srg7uz�hi|pru�jm�}prehg:�m�}j � gY��j~szt6�hi���pzxkjml­w-jm�hi��<�}g�Û�g-ikihsrg	o
�hszj����}w	g7���y�¿prehgYi���pzpzg7s¦t�g	prehj��Á��Û.ehx�w�e���i�uzj:srg-�hsrg7uzg-lypru
�6n~g-l��hxklhg%��jmsrt��Kik��pzxkjml�jm��j~�hs.nmsrjm�K��¶

��xknm�hsrg�ç�åhÌ�»cg7w7�î�2j����:xk�hs���pzxkjml}u.���hg¿pzj2º�ik�~uMprxkw-x´pM�~¶
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âãl?jm�hs¿�hsrg7uzg-lyp:xkl � g7uUpzxkn~��pzxkjmlKu7�KÛ�g�srg7w-g-lypzik�3uz�Kw7w	g-g¯��g7�
pzj3g	µ�pzg7lK�+prehg6uz��uMprg-t�j���» ò ½�uc��j~s:prehg6g7ik�~uMprj�oÇ�hi��muUpzx�w
�}g7lK���hik�ht5pzjR�àt��Ki´prx´oÇ�}j����0uz��uUpzg7t*t­�m��g+jm�¿g7ik�~uMprj�o
�hik�~uMprxkw
�}g¯��t pM���}gég-ikg-t�g-lypru7¶bâãlñprehxku¹��jmsrt��Kik��pzxkjml��
pzehg	$}g	µ�x|�Ki|g2��g7�mt­u���srg2w	j~lhlhg7w	pzg¯�à�y�Pszxknmx���jms�eKx|lhn~g	o
pM�y��g Ü jmxkl~p�u-¶¿dfehg�uU��uUpzg-t jm�(lhjmlhikxklhg7�msc» ò ½�ucxku¿����prj�o
t���pzx�w-�mi|ik�Cnmg-lKg-s���pzg¯����szj~tÍprehg6uzxklhnmikg���g7��t<oÇg7¾y�K��pzxkjmlKu
��lK�"pzs���lKuU��jmsrt�g7�"xklypzj0�
uz��uMprg-t j��<lhjmlKi|xklhg7�ms�g¯¾y�K��o
pzxkjmlKu7�.Û.x´pre pzeKg¹�Kuzg?j���uzjmt�g?j~��pzxkjmlK�mi�xkt<�Ki|x�w	x|p�prx|t�g
x|lypzg7nms���prx|j~l2��jmsrt��Kik�K¶=dfeKg7uzgcg¯¾~�}��pzxkjml}u��mszg%uz�hx´p����hikg¿pzj
jm�hs�uzg-i|�Äoã��g � g-ikjm��g7��õ+j���x|{Kg7��o ��g7Ûfpzj~l�o ò i|n~jmsrx´prehtC¶ ò ��o��x´prx|j~lK��ikik�?uUj~t<g�w	j~lypzsrjmi=��iknmjmsrx|pzeht­u:�mszg6x|t��hikg-t�g7l~prg7�

��jms��ml2�mw	pzx � g��h�mt<�Kx|lhn�jm�±pzehg � xk�hs���pzxkjml}u�j���pzehg:g-i��muUpzj�o�hi��muUpzx�wft��hi|pzx|o���j�����uU��uUpzg-tC¶���j%����s¯�mj~�hs=��jmsrt��Kik��pzxkjml<xku
szg¯uMprszx�wÑprg7�Ppzj+uz��uMprg-t­u�t�j � x|lhnCxklV�+uUxklhnmikg��hi���lhg~¶2·Pg
��srg Ü �}uMp2lhj�ÛÍuMpr�K����x|lKn�xkt��hsrj � g-t�g7l~p�u<j��:prehg3��jmsrt���o
ik��pzxkjml��cgm¶ nK¶¢���0�Kuzx|lhn0ô�g7szt�x|pzx���lv�}j~i|��lhj~t�u�xklKuMprg7�~�
j���g7x|n~g-l����KlKwÑprx|j~lKu-��pze��Ku¿jmt�x|pUpzxklhn�pzehg�l��ht�g-srx�w-��ikik��prg	o
��xkjm�Ku.uz�hikx´pzpzxklhn­j���pzehg�¾y�K�~uUx|oãuMp���pzx�wc�K��szpru7¶

� ����Im�����:9C�.���

� ô�¶Yâãs�urw�ehx|á±Ì ���ht ��xklhnmg7srurw�ehg-l0�cx|srxk�mi � g-sz��jmsrt<o
�}��srg-s�ø�2j~sz��g-s­xkl"��g-s�lhx�w�e~pri|xklhg¯��srg-l"�ypr��pzxká±¶ñâãl
º��h�hikxkw7��prx|j~l�¶
� ô�¶ ú}¶�ô:jmikiq��ô�¶�âãs�uzw�eKx|á±�2Ý�¶<º(x�w�ehikg-s¯�2úK¶ "¿g7sruUpUo
t­�î��s¯¶�õ?�î��uzg-i�u��hjmsrt��Kik�Cxkl ��j~l�oÇÞÔx|lKg7��s���pzsr�KwÑo
pr�hs���i}õ?g7w�eK�mlhxkw7u-¶�âãl�Ì�dfehg7szt­��i±�ypzsrg7uruzg7u�ö~ö2¸�ú}¶ úK¶
��áysrß-����g-á±�Ôï�¶ �¿¶�ô�g-pzlK�msruzá�xq��g¯�hu7¶ À	�¦º(srj�w�¶<j���pzehg
dfeKx|s��"âãlyp7¶ óYjmlKnms¯¶¢jml³dfehg-srt­��i��ypzsrg7uruzg7u7�:��¶
ä~ä7ö�oräîçmç���óYsr�~w	j�ÛGä¯ömö~öh¶

� ô�¶�âãs�uzw�eKx|á±�àÝ�¶Cº(x�w�ehi|g7s7�àú}¶ "¿g-s�uUpzt­�î��s7��ô�¶ úK¶
ô:jmikiq�Võ?�î��uzg-i 3 uê�hjmsrt��Kik� jm�VdfeKg-srt<j�g7ik�~uMprxkw-x´pM�
½(µ�pzg-l}��g7�vpzj ò lhx�uUjmpzsrjm�hx�wàõ?��prg-srxk�miku+��p¹�¦xklhx|pzg
��pzs���xkl���º(srj�w	g-g¯��xklhn~uCjm�­½��hsrjmt�g7w�e³åmö��K� "¿s���ßm�
ä¯ömö~öh�}½(µ�pzg-l}��g7�)��g7sruzxkjmlP���K�ht�x´pzpzg7�¹pzj}Ì.âãlyp7¶%úK¶
��jmi�¶=�mlK�+�ypzsr�Kw	p7¶
� ú}¶ "¿g-s�uMprt��î��s¯��ô�¶ ú}¶=ô�jmiki��(ô�¶=âãsrurw�ehxká±�=»cg � g-ikjm��o
t�g7l~pRjm�+�hik�~uMprxkw-x´pM�A��lK� �h�mt­��nmg0xkl � x|�hs���prx|lKn
uUpzsr�Kw	pz�hs���i<g-ikg-t�g-lyp�u¹��g-sz��jmsrt�x|lhnvnm�hx���g¯�Gsrx|n~xk��o
��j����"t�j�prx|j~lKu7¶ ò w-w	g7��pzg¯�"��j~s+º(�h�hikx�w-��prx|j~lvxkl�Ì
ò srw�eKx � g7u�j�� ò �h�Ki|xkg7�Cõ+g¯w�eK��lhx�w-u7¶
� ú}¶ "¿g-s�uMprt­�î�ys¯�:ô�¶.âãsrurw�ehxká��cdfehgV½(i��muUpzj�oãº(i��muUpzx�w
º=g7lK���hik�htC¶�âãlCº(�h�hikx�w-��prx|j~l�¶
� ·ñ¶î��sz�Klhlhg-s¯�îúK¶�"¿g-s�uMprt­�î�ys¯� ò ��xkt<�Ki|g ò �h�hsrj~�~w�e
prj2½(i��muUpzjmoÇº�ik�~uMprxkw¿õ+�hi|pzxk�}j����?����uUpzg7t�u7¶�âãl?º(�h��o
ikx�w-��prx|j~l�¶
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dfehg�Û�jmsráPÛ.x|pzeKx|l
pzehgCº(srj Ü g¯wÑp���ä7å~æhä2Ûf�mu6w	jml}w	g-srlhg¯�
Û.x´pre2pzeKg:���hszpzeKg-sfg-lhe}��lKw-g-t�g-lypYjm���K��s���ikikg-i±uUj~i � g-s�u(��lK�
pzehg7x|s�xkt��hikg-t�g-lypr��pzxkjmlCxkl�prehg��=½°�K�mw�á���n~g¿�=½Yº�º=¶hdfehg
º(srj Ü g7w	pruf��ä7å~æmìh����ä7å~æmíK����ä¯åmæmí6Û.ehx�w�e�srg7¾y�hxksrgc���~uMp���x|o
szg¯wÑp�{Kg7ik��uzjmi � g7sru±Û.xkikim��g-lhx|{hpÔ��srjmtêpzehg¯uUgY��g � g-ikjm�ht�g-lyp�u-¶
�h�hszpzehg7szt�j~szg~�}prehg�x|t��hikg-t�g7l~p���prx|j~lPjm��pzeKg���j~�hlK��o

��sr�6½(ikg-t�g7l~p�õ+g	prehj��hu�jm¼�g7sru(lhg-Û0��g-s�uU��g7w	pzx � g7u(��jms�pzehg
��xkurw	srg	prx|ß¯��prx|j~l�jm�f{Kg-i��à�hsrjm�hikg-t­u7¶�âãlV�K�msUprxkw-�hi���s�g	µ�prg	o
szxkjms�{Kg-i��2�hsrjm�Ki|g7t�u�w-�ml2��g:prszg¯��pzg¯� � g7sz�<g !2w-x|g7l~pri|���KuUo
x|lhnV��jm�KlK�h��sr�Rg7i|g7t<g7lypru­j~s2w	jm�K�hi|g¯�R{}lhx´prg?g-ikg-t�g7l~p��
�}j~�hlK�h�msz�+g7i|g7t<g7lyp��hxkurw	srg	prx|ß¯��pzxkjml}u-¶�âãl��K�msUprxkw-�hik�ms¿pzehg
º(srj Ü g7w	pru.��ä7å~æmì���l}�3��ä¯åmæmí6Û.xki|i¦�}g7lhg	{hp:��szj~t pzeKxku��hg	o
� g-ikjm�Kt<g7lyp7¶cd¦jmn~g	prehg-scÛ.x´preP��ä7å~æmíh�}x|l � g-s�uUg�urw-��pUprg-srx|lhn
�hszj~�hikg-t­ufÛ.x|iki���g�w	j~lKuUx���g7szg¯��Û.ehx�w�eCnmx � g¿szx�uzgcprj­�hsrjm��o
i|g7t�u�jml3�hl��}j~�hlK��g¯�3�hjmt­��xklKu7¶

2 �H�����Ô�:��; �G#%$�! 2

óYjyj~�}g7sr��pzxkjml2Û.x|pze�pzehg%º(srj Ü g¯wÑpY��ä¯åmæ~è2¸�uz�yt6�}j~i|x�w:uz�ht<o
t���pzxkjmlb��l}� w-jmt��Kx|lK��pzj~szx�wHx���g7l~prx´prx|g¯urÀ	Ì âãlbuUg � g-s���i
t<g7g	prx|lhnyuRÛ�g-srg0xk��g7lypzx|{Kg7� uz��g7w	x|{}w0�hsrj�j��3pzg¯w�ehlhx�¾~�Kg7u
��lK�+w-jmt��h��p���pzxkjmlCt�g	prehj��hu�Û.eKxkw�e?�mszg%lhj�Ûv���hiki|�3x|lyprg	o
nms���pzg¯�?xkl�pzehg �±ÚhÆ�Ë�ÉrÆ	Ð­Ê­uzj��ÄpMÛf��srg6uz��uUpzg7t xklPsrg-i���prx|j~l
pzj�prehg�prszg¯��prt<g7lypYj��Áprehgc�hjmt­��xklKuYj��ÁlK��pr�hs���i�ly�Kt���g-s�u-¶
âãl��K�msUprxkw-�hi���s¯�6prehg xkt<�Ki|g7t<g7lypr��prx|j~l�jm��prehg "¿j~uz�}g7sUo
��g-xki|��g-srnmg7sf���ht�t���pzxkjml ò iknmj~szx|pzeht ¸qº(srj Ü g¯wÑp.�Yä¯åmæyèmÀ�x�u
lhj�Ûðx|lypzg7nms���prg7�ëx|lGpzehg ��ÚKÆ�Ë�ÉzÆ-Ð�Êéuzj��ÄpMÛf��srgàuz��uMprg-tC�
��lK�Á�.xkl"w	j�j~�}g7sr��pzxkjml0Û.x´pre pzeKg?j�prehg-s3w	jmt���jmlhg7lypru­jm�
pzehg�uz��uMprg-tC�¦�mszg­�mi|srg7�~���¹w-�m�K���Ki|g<pzj+�Kszj����Kw-g­szg¯�muzjml�o
x|lhn2�m�}j~��p�uU�Kt<t­��pzxkjml3��jmsrt��hi���g~¶
óYjyj~�}g7sr��pzxkjml Û.x|pze prehgvº�szj Ü g7w	p
�Yä¯åmæ~å¢¸��hsrj � x|lhn

��lK��uUj~i � xklhn3j � g-s%srg7�miku�À:�mlK�PÛ.x´pre¹prehg2º(srj Ü g¯wÑp��Yä¯åmæ~ì
¸��m� � �mlKw	g¯�°ly�Kt<g7szx�w-�mi.t�g	pzeKj��KurÀ	Ì ò uzg	p2j��%�hsrjm�hikg-t­u
����jm��p%pzeKg2w�eK��s��mw	pzg-srxkß7��prx|j~l+j���t��hi|pzx���xkt<g7lKuzx|j~lK��i(uz��uMo
pzg-t j���g7¾y�K��pzxkjmlKuf�Kuzxklhn2¾y�K��lypzx|{Kg7s.g-ikx|t�xklK��prx|j~l3xklCszg¯��i
w	ikj~uzg7��{Kg-i��huR�mlK�A�hsrj � xklhn)8�w	j~t��h��pzxklhnë���Hsrg-Û.srx´prx|lhn
ÛYg7szg.w�ehjyuUg7l�¶ ò l�g	µ��}g7szxkt�g-lypr�mihikx|lhá6�}g-pMÛYg7g-l<pzeKg ��ÚKÆ?(
Ë�ÉzÆ-Ð�Êéuz��uUpzg7t ��lK�³prehg �c�}��lypzx|{Kg-s�½(ikx|t�xklK��prx|j~l � xk�
º���szpzx���i(óY�yikxklK��srxkw7��i ò iknmg-�Ksr�mxkw6»:g¯w	jmt���j~uzx´prx|j~l
¸ �¿½Yº�o
ó ò »%À ò i|n~jmsrx´preht³eK�mu¦�}g7g-l�srg7�mi|xkß-g¯����l}�%x´p=xku�w	�Kszsrg-lypzik�
�hlK��g7s��%prg7uUpY�he}�muzgm¶(óYjyj~�}g7sr��pzxkjml�Û.x|pze�º�szj Ü g7w	p��Yä¯åmæ~í
¸�i���srnmgfuzw7��ikgYxkl � g-s�uzg��hsrjm�hikg-t­u�ÀÑÌ�·�g.uMp���szpzg¯��pzj���g � g7i|j~�
w	jmeKg-srg-lyp<�mlK�V��j~szt­��ikik�àw-jmlKuzx�uMprg-lyp6prg	µ�p�x|lépzehg �±ÚhÆ�Ë�(
ÉzÆ	Ð­Ê�uU��uUpzg7t³��jms�pzehgft­��prehg-t­��pzx�w-��iy��j~�hlK�h��pzxkjmlKu¦j��}pzehg
t<g-pzehj��hu%�}uUg¯�?���3pzehx�u�uU�K�h�hsrj Ü g7w	p7¶�dfehg�w	j~l~prg-lypru:��jmi|o
i|j�Û�uÔpzehgft�j���g-i�u¦�KuUg¯��xkl�prehg�÷zÞ�g¯wÑpr�hszgYlhj�prg7u¦jml6�K��szpzx���i
��x´¼±g-srg-lyprxk�mi�g7¾y�K��pzxkjmlKurù�¸qº(srj��M¶�½(lKnmiÄÀÑ¶
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õ+�hi|pzxknmsrxk�Ct�g-pzehj��hu��mlK�+��j~t��mx|l+��g¯w	j~t<��j~uzx|pzxkjml+��iknmjmo
szx|pzeKt�u3��srg+j���t­� Ü j~s2xkt<��jmszpr�mlKw	g¹x|l prehg¹uzjmik��pzxkjml jm�
ik�mszn~g+uzw7��ikg3l��ht�g7szx�w-�mif{Kg-i��0�hsrjm�hikg-t­u7¶"dfehg?��lK�mi|��uzxku
j���w-jml � g7szn~g-lKw-g¿xkl � j~i � g7u.ô�xkik�}g7sUp�uU�}�mw	g%prg7w�ehlKxk¾y�hg¯u-¶�âÇp
xku�xklypzg7szg¯uMprx|lhnPpzjàj~�KuUg7s � g2preK��p­t­��l��Vg	µ�x�uMprx|lKn��Kszj�j���u
x|lCprehx�ufpzehg7jmsr��w7��lC�}g�nmx � g-l3xkl?����j~szt­�mi|xkß7��pzxkjml3j��=pzehgpzehg7jmsr��jm��ô:x|ik��g-szpcuU�}�mw	g¯u-�}�Kuzx|lhn­j~lhik���2uzt­��iki�l��ht���g-s
j�����µ�xkjmt­u-¶
�hj~së�X�K��szpzx�w	�hi���sëw	i��muruêjm�
uU�K�KuU�}�mw	gAw	j~szsrg7w	pzxkjml

t�g	pzeKj��Ku-�C��w�ehx�w�ehjñ��lK� ��w�e 2jm��g-sri­szg¯���Kw	g¯��pzehgêw-jml�o
� g7szn~g-lKw-g?��lK�mi|��uzxku<prj
�R¾y�K��lyprx´{Kg7s2g-ikxkt<xklK��pzxkjml �hsrjm��o
i|g7t j � g7s°pzehgëpzeKg-jmsr�¢j���szg¯��i+w	ikj~uzg7� {Kg-i��hu7¶ dfeKxku
�hsrjm�hikg-t Ûf�mufxklK��g7g7��pzs��mw	pr���Ki|g%Û.x|pzeCg	µ�x�uMprx|lhn­uzj��ÄpMÛf��srg
¸ �¿½Yº�ó ò »6�ÁÛ.ehx�w�e¹Ûf�mu¿Û.srx´pzpzg-l����¹ô�¶�ô:jmlhn�ÀÑ¶<dfey�}u-�
pzehgàw	j~l � g-srnmg7lKw	g+s���prgPw-jm�hi��"��g��hg7���Kw-g7� xklv�éuUg7t�x´o
����prjmt­��prxkwCÛf�î�m¶ dfehx�u­Ûf�mu���j~lhg+x|l°prehg+x|lyprg-sr�hszj Ü g7w	p
ÛYj~szá�xklhn<nmsrjm�h�°÷�óYj~t<�K��pzg7s.���h�h��jmszpzg7�Cº�szj � xklhn~ùK¶
dfehgR��g-pzg-srt�x|l}��pzxkjml³jm���0n~g-lhg7sr�mi�uU��t���jmikx�wVuUj~i|��o

pzxkjml�j�����lHg7¾y�K��prx|j~lK��i<w	j~lKuMprsr�mx|lyp ` Û.ehx�w�eñeK�~u¹��g-g7l
uMpr�K��xkg7�Cxklypzg-l}uUx � g7i|��x|l+�hsrj Ü g¯wÑp�ä¯åmæmå ` x�ufg7¾y�hx � ��ikg-lyp.pzj
pzehg��hsrjm�hikg-t³jm�K�K��s���t�g-pzsrx|ß¯��pzxkjml%jm�}��iknmg7�hsr�mxkw � �mszxkg	prx|g¯u-�
Û.ehx�w�e�xku¦uMpr�K��xkg7��xkl%pzeKgYuz�h�h�hsrj Ü g¯wÑp�ä¯åmæ	�}¶ ò �h�Ki|x�w-��pzxkjmlKu
pzj��hsrjm�Ki|g7t�u=xkl�ó ò »98mó ò õÍe}� � gf�}g7g-l�xkl � g7uUpzxkn~��pzg7�6xkl
pzehg�xklypzg7sz�hsrj Ü g¯wÑp.Û�jmsráyxklhn<nmsrjm�h�é÷�"¿g7jmt�g	prsz��ùh¶
ò u�jmlhgPj���prehg�t<jyuMp3�hsrjmt�xkuzxklhn
�mw	pzx � x´prx|g¯u�jm��pzehg

�hsrj Ü g7w	p¿ä¯åmæ~åh��ï���p�uzw�eK�ml��h��w�ehx�w�ehjK���mlK��º��m��uMp���szpzg¯�­pzj
��g � x�uUg%��l}�2xkt<�Ki|g7t<g7lypf�mi|n~jmsrx´preht­u(��j~s��mi|n~g-�hs���x�w.�hsrjm��o
i|g7t­u�xklVpzehg2��sr�mt<g�j��.g	µh�mw	p�srg7��i�ly�Kt���g-s6�mszx|pzeKt<g-pzx�w�¶
dfehx�u�x�uc�­w-jmt��h��p���pzxkjml}��iÔt�j���g7iÔj���prehg�srg7�miku7�KÛ.ehg7szg6�
l��ht���g-s­x�u<szg7�hszg¯uUg7lypzg7�
���R�ê÷znmg-lKg-s���pzj~srù?Û.ehxkw�e°w-�ml
�hsrj��h�Kw	gC��sr�hx|pzs���sr�Pt­��l��R��xknmx|pru7¶RâÇp<pz�hsrlhg¯�
j~��p6preK��p
ÛYg�w-jm�hi��C��prx|ikx|ß7g�x���g7�~u���szj~t uz��t���jmikxkw��~ufÛYg7i|i��mu���srjmt
l��ht�g-srxkw7��i~�mi|n~jmsrx´preht­u���jmsÔpzehg�uzjmik��prx|j~l�j�� � ��srx|j~�KuÁ�hsrjm��o
i|g7t­u-¶
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dfehg.t­��xkl­�mwÑprx � x|pM����jms(�~� � ��lKw-x|lKncprehg�w	j~ehg-srg-l}w	gfj���pzehg
���=�
Ûf�mu�pzehgcjmsrn~��lKx|ß¯��pzxkjml6j��±pzeKg�ÛYj~szá�uzehjm�­� �¿�Kó�3 ö~öh¶
º(srj��M¶%· xklhá�i|g7sceK�~u¿jmsrn~��lKx|ß7g7�3pzeKg����=�YoÇ·Pj~szá�uzehjm�+j~l
÷r����t6�}j~i|x�wP�mlK� ���ht�g-srx�w-��i���w-x|g7lypzx|{}wRóYjmt��h��p���pzxkjml}ù
¸q� �¿�Kó�3 ömö~À	� ò �Knm�KuUp�ä7í���ç�æK�}ä¯ömö~öh��x|l+ôc��nmg7l��}g7szn}¶
âãl pzeKxku�ÛYj~szá�uzehjm�0srg-lhj�Û.lhg¯� uzw-x|g7lypzx�uMp�u2�hsrg7uzg-lypzg¯�

pzehg7x|s � xkg-Û�u=jm�KpzeKg�xklypzg7sr�~wÑpzxkjml6j��±uU��t���jmikx�w��mlK�6ly�Kt<g7sUo
xkw7��i�w-jmt��h��p���prx|j~là��jms%pzeKg�uUj~i|�hpzxkjmlàj���urw	xkg-lypzx|{}w��hsrjm��o
i|g7t­u-�~lK��t�g-ik��óYe}��lK��s�� Ü x|p��f� Ü � Ü ¸�Ý:lhx � g-s�uzx´pM�6j��ÁdÔg-µ��~u-�

çmç



ò �KuUpzxkl°d H ��Ýc� ò ÀÑ��ø%g-x|pze�
6¶ "¿g¯�h��g7uC¸qÝ�lhx � g7sruzx´pM�àjm�·���pzg-srikjyj}�hø���lK�~�h�~À	� �:i��m��xkt�x|s "¿g7sr��p�¸�ú~jmxkl~p.âãlKuUpzx|pz�hpzg
��jms����Kw-i|g¯��s�ï.g¯uUg¯��s�w�e���»:�h�KlK�h�mï��Kuzuzi���lK�KÀ	�m½(srx�w�e�ø���i|pUo
j���g-l°¸��:jmszpzeàó��mszj~i|xklK�3�ypr��pzg�Ý�lhx � g7sruzx´pM�~�Áï���ikg-xknme �¿óc�
Ýc� ò ÀÑ� ò lK��g7sru.ÞÔg-lhlK�msUp�uUj~l�¸qø�2jmlhxknmikx�w�ehg¿d¦g7w�eKlhxkurw�ehg
ô�j�w�eKurw�ey�Ki|g~�6�ypzj�w�á�ehj~i|tC�6��w�e�Û�g7��g7l}ÀÑ�6�hsrx´prß°��w�e�Ûf��srß
¸ "¿g7uzg-iki�uzw�eK���Äp � 2�hsBõ?��pzehg7t­��pzxká �hl}� »¿��prg-l � g7sr�msUo
�}g7x´pr�hlhnK�­��jmlKl&8��yp¯¶ ò �hnm�}uMprx|l���»cg-��p�uzw�ehi���l}�KÀÑ�<·Pg7lK�h�
·P�"¸q�Yg7x Ü xklhn?õ+�Klhxkw-x|�}��i�óYj~t<�K��pzxklhnPóYg-lyprg-s¯�¦��g-x Ü x|lKnK�
óYehx|l}�~À���lK���hs���lhß ��xkg-nmikg-s0¸�d¦g7w�eKlhxkurw�ehg0Ý�lhx � g7sruzx|p 2��p
· x|g7l}ÀÑ¶
âãl��m�h�hx´prx|j~l%pzj�prehg7uzg�j � g-s � x|g7Û¹ikg7wÑpr�hsrg7u7�¯srg7uzg7�msrw�eKg-s�u

��szj~t pzeKg����=�G��lK�à�mikuzj���srjmt j�prehg-s�xklKuUpzx|pz��prx|j~lKu��hsrg	o
uUg7l~prg7��pr�mi|á�ufj~l�prehg-xks�lhg7Ûêsrg7uz�hi´p�u-¶
ìmæ¹urw	xkg-lyprxkuUpru<�K�msUprxkw-x|�K��pzg¯�Rxkl0� �¿�Kó�3 ömöh¶édfehg+����o

uMprsr�~wÑprufjm�Ôprehg%pr�mi|á�u��mszg%w	j~i|ikg7w	pzg7��xkl � · xklhá�ömö��"
�¶
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õ?��l���jm�}prehg.szg¯uU�Ki´p�u��mw�ehxkg � g7��Û.x|pze�srg7uz�}g¯wÑp=pzj�uz�ht�t­��o
pzxkjmlRt�g	prehj��hu<��srg���xkszg¯wÑpzik��szg7ik��pzg7�Vpzj¹º�szj Ü g7wÑp<�Yä¯åmæyç
÷zº(srj � x|lKn6��l}�C��jmi � xklhn�xkl "¿g7lhg-s���iÁ»cjmt­��xklKurùh¶(�Kjms.g	µ�o
��t��hikgm�}pzehg�º����hikg!8m��w�ehj~szl3�K�mw�á��mnmg2¸��ml+g	µ�pzg7lK��g¯� � g7sUo
uUxkjml2jm� ��g7x|ik�}g7szn~g-s 3 uY��iknmj~szx|pzehtAxkt<�Ki|g7t<g7lypzg7��x|l3õ?��pre�o
g-t­��prxkw7�~À:eK�mu%��iksrg7�m�h����g-g7lPxklKw	j~sz��jms���prg7�+�~u¿���hsrj � g-s
��lK�Cuzjmi � g-sfxklypzj<pzehg�dfeKg-jmsrg-t­�6�K�mw�á��mnmgm¶
�Y¶�ó��msz�}uUj 3 u°º(eK» Û�jmsrá±�ClK��t�g-ik�¢prehgñuMpr�K��� jm�

�}jyuzuzx|�Ki|g�w-jmt6�hx|l}��pzxkjml}u�j��.l��ht�g-srx�w2��lK�Vuz��t���jmikxkw�����o
�hszjy�mw�ehg¯ufpzj�uUj~i � xklhn2ikx|lhg¯��s¿uU��uUpzg-t­u:j���g7¾y�K��pzxkjmlKu:j � g-s
t��hi|pzx � ��srxk��pzg�s���prx|j~lK��iÁ���KlKwÑprx|j~lKu:x�u�n~i|j~�K��ikik��srg-i���pzg¯�3pzj
pzehg�l��ht�g-srx�w-ufnmsrjm�K�Ku�j���pzehg����=�¿¶
��x|n~lhx|{}w-�ml~p w	jmiki�����jms���pzxkjml ¸��*{Ks�uMp Ü j~x|lyp �K����g-s

t<g¯��l�Û.ehxki|g eK�muB�}g7g-l �~w-w	g7��pzg¯� ��� ½(µ��}g7szxkt�g-l�o
pr��iRõ¹��pzeKg-t­��prxkw7urÀveK�~uv��g-g7lNw7��srszxkg7� jm��pñ��g	pMÛ�g-g-l

6¶ ��w�eKg-srß-g-s\¸��hsrj Ü g¯wÑpT�Yä¯åhä¯æ~Àb�mlK��ehx�uTuMpr�K��g-lyp
ò ¶Ô��w�ehj~xkuruzÛYj~ehiq�±��l}�+pzeKg<n~szj~�h�?jm�Yº����hikg�¸q��¶¦óYey��ß¯��á
��lK���c¶ �±x|t�t�g-srt­��lhl �yprehg%ik��pUpzg7sfÛ.x|iki±�}g%g-t��hikj��mg¯�­���
pzehg.���=�à���Äpzg7s�w-jmt��hikg	prx|lhncehx�u¦��xk�hikjmt­�.prehg7uzx�uÔxkl6uz�hsrx|lhn
ç�æmæ~æ~À	¶(�:�mt�g-ik�m�=�mu���g¯uzw-szxk��g7�àxklàpzehg2n~g-lhg7sr�mi��hsrg7uzg-l�o
pr��prx|j~lCj��Ôprehg­ä7ö~ömö6szg¯uU�Ki´p�u-��x|p.pz�hsrlhg¯��j~��p.pzeK��p:w	g7sUp���xkl
�K��s���t�g	prg-s�u�preK��p���srg2lhg-g¯��g7�V��jms6pzehg3w	jml}uMprsz�Kw	pzxkjmlVjm�
Û�� � g-ikg	pru�w-��l­��gcw-jmt��h��prg7��xkl����h�Kszg7i|��uU��t6�}j~i|x�wf���muze�o
x|j~l�¶.dfehxku:g-lK�m�hikg7ufprj2nmg7lhg-s���ikx|ß7g%Û�� � g-ikg	p:w	j~lKuUpzsr�KwÑprx|j~l
t<g¯w�eK��lKxkuzt­u!�m���hsUprehg-s(�hg � g7i|j~�ht�g-lypru=xkl � j~i � xklhnc�mikuzj¿pzehg
nmsrjm�h�3j��=Ý�¶KÞ¦��lhn~g-s�¸��hsrj Ü g¯wÑp:��ä7å~æmìyÀ��mszg¿g-l � xkuzxkjmlhg¯�Á¶ò lhjmpzehg7s(�muz�}g¯wÑp=pzeK��p(szg!$Kg7w	pru�prehg�w	j~ehg-srg-lKw-gYÛ.x|pzeKx|l
pzehgà���=�Íx�u­prehgê÷�����g7w	x���i¿�h�hl}wÑpzxkjmlêâãl~prg-srg7uUp "¿srjm�h�Kù
¸�ikg7�m�hg-s¯ÌÍº����Ki|gîÀÑ¶ �hjmséx|l}uMp���lKw-gm�2prehg ��j~�hs
ikg7w	pz�hsrg7u
jmlGehj~i|j~lhjmt�x�wà���hlKw	pzxkjmlKuPnmx � g7lñ���³��¶�óYe��yß¯��áëÛYg7szg��pUprg-lK�hg7� ���A���=�5ÛYj~szá~g-s�uP��szj~t ��x|¼�g7szg7lyp
�hsrj Ü g7w	pru
uU�Kw�e+�~u.�Yä¯åmæyç�����ä7åmæ��K�h��ä7å~æ~èh����ä¯åmæmìK���Yä¯åmæ~íh�h��ä7å~æmöh�
�Yä¯åhä¯æh����lK�C��ä7åKämä~¶
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dfehgPw-jyj~�}g7sr��pzxkjmlKu�Û.x´preêº(srj Ü g¯wÑp���ä¯åmæhäP��lK� º�szj Ü g7wÑp
�Yä¯åmæ~öé�mszgàlK��pz�hs���iki|�vuMprszj~lhn°�mlK�ëx|l}w	ik�K��gVl��ht�g-srxkw7��i

��lK�mi|��uzxku¿�mu¿Û�g-iki��mu¿x|t��hikg-t�g7l~p���prx|j~lPjm�({Klhx|pzg�g-ikg-t�g7l~p
uUjm�ÄpMÛ��mszg~¶
ò Ü j~x|lyp=nmjy��imÛ.x|pze6¨¦��©��¯�y m¤���xku¦prehg��hg � g7i|j~�ht�g-lyp¦jm�

����prjmt­��prxkw(�hszj � xklhn.prg7w�ehlhx�¾y�hg7u���jms¦�hszj~�hikg-t­u�xkl�ô�xkik�}g7sUp
uU�}�mw	g¯u:�~u:j�w-w-�hs¿x|l+prehg���lK�mi|��uzxku:j��(t��Ki´prx|n~szx��?��l}�?��j�o
t­��xklv��g¯w	jmt���j~uzx´prx|j~l t�g	pzeKj��Ku-¶¢dfehgPámg-�0x���g7�
xku�pzj
szg¯���Kw-g.pzehg � ��srxk��pzxkjmlK�mih�hsrjm�hikg-tAx|l�prehg:xkl�{KlKx´prgc��xkt�g-l�o
uUxkjml}��iKô:x|ik�}g7sUpfuU�}�mw	gfprj���uz�K�mw-g.j���uzt��mi|i��~{hµ�g7�­��xkt�g-l�o
uUxkjml°Û.ehg7szg+¾y�K��lyprx´{Kg7s�g-ikx|t�xklK��prx|j~l°�mi|n~jmsrx´preht­u<�hg � g7i´o
jm��g7�6x|l<�hsrj Ü g¯wÑp�å¿�mszg����h�Ki|x�w-�m�hi|g~¶¦·�gfeK� � gf��iksrg7�m�h�¿srg	o
w	j � g-srg7��pzehgfprehg-j~szg7tHg7uUpzxkt­��prx|lhn%prehg:w-jml � g7szn~g-lKw-gYs���prg
j��(prehg�t��hi|pzxk�hikxkw7��prx � g���w�e�Ûf��srß�t�g	prehj��¹xkl � jmi � x|lKn2pMÛ�j
uU�K�KuU�}�mw	g¯u-¶
���Kw7w	g7uruU���hi Ü j~x|lyp�srg7uzg7��s�w�e¿Û.x´pre�¨¦��©��7�� m¤���x�u±pzehgY��g	o

uUxknml­�mlK����lK�mi|��uzxku=jm�±�¿t�x´µ�g¯� � �mszx���prx|j~lK��iy��j~szt6�hik��pzxkjmlKu��jms�prehg2xkl � g-s�uzg6�hsrjm�Ki|g7tWj��f�K�msr�mt<g-pzg7s�xk��g7lypzx|{}w-��pzxkjml�¶ò pzg7w�eKlhxk¾y�hg6��jms��mlK��ik��ß-xklhn2prehg<pzj�p���i=g-srsrjms%w	jml}uUx�uMprx|lKn
j���prehg6�h��pr�­g7szsrjms¯�Ksrg-n~�hi���srx|ß¯��pzxkjml3g-srsrjms:�mlK�3pzehg6{Klhx|pzg
g-ikg-t�g-lyp:��x�urw	srg	pzxkß7��pzxkjml�g-srszj~s�Û.x|pzeCikj�Û"jms���g7s�g7i|g7t�g-lypru
Û��~u=��g � g-ikjm��g7�Á¶ ���ht�g-srx�w-��i�g-µ���g-srxkt<g7lypru�eK�mu���g-g7l6w-�msUo
szxkg7�3j~��p.Û.x´prehx|l3prehg%{Klhx|pzg�g7i|g7t�g-lyp.�K�mw�á���n~g¿�=½Yº�º=¶
�hj~sÔ�flhjmlKi|xklhg7�ms��hsrjm�hikg-të��srxkuzxklhnf��szj~têxkt­��nmg�srg7w-j � o

g-srx|lKnC��t��Ki´prx|n~szx��P�mi|n~jmsrx´preht�Ûf�mu%��g � g-ikjm��g7�¹pzj~nmg	prehg-s
Û.x´pre­¨¦��©��¯�y m¤����Ô¶�âÇp�Û��~u�xkt<�Ki|g7t<g7lypzg7��xklypzj%prehg��K�~w�á~o
��n~g%�=½Yº�º=¶
dfehg:srg-i���prx|j~l<pzj�¨���©	�¯�� �¤
���<xku��K�muzg7��j~l2jmlKg�eK��l}�

uUx���gPjml prehg?��j~szt6�hik��pzxkjmlê�mlK� ��x�uzw-szg-pzxkß7��pzxkjml"jm��lhjml�o
i|xklhg¯��s.�hsrjm�hikg-t­u.�mszx�uUxklhn<x|lCw	j~t��h��pr��pzxkjmlK�miÁt�g7w�eK�mlhxkw7u-¶

cl�pzeKg�j�prehg-s�eK�mlK��uUx���g~��ÛYg�uUpzsrjmlKnmik�cÛ�jmsrá�prjmnmg-pzehg7sÔj~l
pzehg2�hg � g7i|j~�ht�g-lyp�j��Ypzehg<{Klhx|pzg­g7i|g7t�g-lyp�t�g7uzePn~g-lhg7sr��o
pzxkjml<w	j���g �:½�d "%½��RÛ.ehx�w�e�x�u¦�KuUg¯��xkl6uzg � g-s���im�Kszj Ü g7wÑp�u-¶

� ����� �¦����; �G#%$�! �

óYjmlypzxkl��hxklhn¹j~�hs6w-jyj~�}g7sr��pzxkjmlVÛ.x|pzeé�hszj Ü g7w	p6��ä7åmæ~ìCÛYg
�KuzgH� szg-��jmsrt��hi���prx|j~lÍjm�àpzehgG�Kszj Ü g7wÑprx|j~l�oÇszg7nm�hi���srx|ß7g7�
��g7Ûfpzjmlét�g	pzeKj��
��jms6pzeKg3xkl � g7sruzg2nmsrjm�KlK��Ûf��pzg7s�{Ki|pzs���o
pzxkjml"�Kszj~�hi|g7taxkl pMÛ�j
��xkt<g7lKuzx|j~lKu��~u2�Vt�x´µ�g¯� � ��srxk��o
pzxkjmlK�miK�hsrjm�Ki|g7t3�~Û.ehx�w�e��mi|ikj�Û�g7�<�Ku=prj��mw�ehxkg � g.��uUxknmlKx´{ho
w-�ml~pYszg¯���KwÑprx|j~l­j��Áprehg:srg7¾y�hxkszg7t�g-lypru�j~l�pzehg¿��x�uzw-szg-pzxkß7��o
pzxkjml¹¸qwÑ�M¶ � ç�
�ÀÑ¶(��j~t<g:{Ks�uMp�ly�Kt<g7szx�w-�miKg-µ���g-srxkt<g7lypruYÛ.x´pre
pzehg�{}lhx´prg­g-ikg-t�g-lyp��K�~w�á���nmg��=½�ºYºëw-jml�{}szt j~�hs%pzeKg-j�o
szg-pzx�w-�miÁszg¯uU�hi|pru7¶
�h�hszpzeKg-s��hsrjmn~szg¯uzu�Ûf�mu.�mikuzj�t��~��g�xkl+x|t��hikg-t�g-lyprx|lhn

�éw-jm�h�Ki|g¯�"�=½�õ 8���½Yõ t�g	prehj��"Û.x|pzehxklv�=½�ºYº=¶�dfeKxku
Û.x|iki���g2�Kuzg7�à�~u��+��xkszg¯wÑp�uzjmi � g-s%��j~s�pzeKg2x|l � g-s�uUg�xklhehj�o
t�jmnmg7lhg-j~�Ku�t�g7��xk�ht uzw7��pUprg-srx|lKn6�hsrjm�Ki|g7t3¶
âãlë�mlhj�prehg-s?w-j�jm��g-s���pzxkjmlvÛ.x´pre³�hszj Ü g7w	p+��ä¯åmæmì
ÛYg

w	j~lKuUx���g7szg¯�?��lKjmlhikx|lKg7��s¿xkl � g-s�uUg6�hsrjm�hikg-t ��jms¿prehg6eKg7��pg7¾y�K��pzxkjml��flK�mt<g7i|�Rpzehg?�Kszj~�hi|g7tajm�c{Kl}��x|lKnR�Vw	j�jmikx|lKn
���hlKw	pzxkjml�pzj%��g����h�Ki|xkg7�6pzj%prehg.��jm�hlK�K��sr��j��ÁuUj~t�g���j����
¸�g~¶ n}¶|��uUj~t<g�uUpzg-g7i��hxki|ikg	pÑÀ%uU�Kw�ePpze}��p����hszg¯uzw-szxk��g7�¹pzg-t<o
�}g7sr��pz�hsrg"��x�uMprszxk�h��prx|j~l xkuR�~w�ehxkg � g¯�HxklKuzxk�hg0pzehg"��j����
¸�g~¶ n}¶|�6��jmsP���hi|{Ki|ikxklhnvw-g-szpr��xklH¾y�K�mi|x|pM�³szg¯¾~�Kx|srg-t�g-lyp�u?xkl
uMprg-g7i�t­��á�xklhnyÀ	¶ ò lRxkt��hi|g7t�g-lypr��pzxkjmlVj����+srg-n~�hi���srx|ß7g7�
��g7Ûfpzjml­t�g-pzehj��<��jms�pzehx�u(xkl � g7sruzgf�hszj~�hikg-tHxkl�pzeKg�{Klhx|pzg
g-ikg-t�g-lyp¿�K�mw�á���n~g6ó ò º ò �yxkg-i���g¯�?¾y�hx´prg�xklypzg-srg7uUpzxklhn2srg	o
uU�Ki´p�u�¸�w	�M¶ �´ä4
ÄÀ	¶

ç�å
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�´ä4
��¿¶hø��mi´prg-l��K�mw�eKg-s¯¶ ��g7Ûfpzj~l2pM���}g%t�g	prehj��hu���jms.lKjml�o
ikxklhg7�ms�x|l � g7sruzg��hszj~�hikg-t­u-¶Kâãl � g-s�uUgf��l}�6»cx|srg7w	p�º(srjm��o
ikg-t­u��mlK� ò �h�hikxkw7��pzxkjml}u-� ò �hszxki(ç�ì��Cå~æh��ä7ö~ömöK��õ+x|o
i���lKj�� "%�mszn~lK��lhj}��âÇpr��ik�m� ò �hsrx|i�ä¯ömö~öh¶

� ç 
��¿¶�ø���i|pzg7l��K�mw�ehg7sY�mlK��ú}¶��hw�e#2jm��g-sriq¶ ò ur�m�K��i|gc�}j~x|lyp
� �mszx���prx|j~lK��i~��jmsrt��hi���prx|j~l���j~s¦�hsrj Ü g¯wÑprx|j~l�o�srg-n~�hi���srx|ß7g7�
�}��s���t�g	prg-s.x���g-lypzx|{}w7��pzxkjmlÔ¶�ä¯ömö~öh¶
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dfehg�xklypzg-l}uUx � g�w-j�jm��g-s���pzxkjmlVÛ.x|pzeRpzehgCº(srj Ü g¯wÑpru��Yä¯åmæKä
��lK�<��ä7åmæ~ìcw-jmlKw-g-srlhxklhn:prehg.��g � g-ikjm�ht�g7l~p�jm���=½�ºYº¹Ûf�mu
w	jmlyprx|l��hg¯�Á¶¦dfehx�u�ikg7�¿prj:�.lK��pzx � g�xklypzg-n~sr��pzxkjml%j���prehg(srjm��o
pzxklhg7u:lhg-g¯��g7�3��j~sfpzehg�j~��pzxkt�x|ß¯��prx|j~l+x|lypzj­j~�hsf{Klhx|pzg�g-ikg	o
t<g7lyp�w	j���gm¶ ò ikuzj3pzehg­w	j�j~�}g7sr��pzxkjml¹Û.x|pze�prehg2º(srj Ü g¯wÑpru
�Yä¯åmæ~åV��lK�"��ä¯åmæ	�Rw-jmlKw-g-srlhxklhnVpzeKg¹eK�mlK��ikx|lhnéj���w-jml�o
uMprsr�mx|lhg¯��n~g-j~t<g-pzsr�2Ûf�mufw	j~l~prx|l��hg¯�Á¶
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óYjyj~�}g7sr��pzxkjmlKu�Û.x´pre?º(srj��M¶fº=g	pzg7s:º����Ki|g2¸qº(srj Ü g7w	p�ä7å~æ~è�Ì
����t���jmikxkw����ht�t­��prx|j~l¹��lK�àóYjmt6�hx|l}��pzj~szx���i¦âM��g-lyprx´prx|g¯urÀ
��lK� º�szjm�M¶³ô:g-xklhß¹½�lhnmi<¸�º(srj Ü g¯wÑp?ä¯åmæmíKÌ¹ÞÔ�mszn~g¹��w-�mi|g
âãl � g-s�uUg+º�szj~�hi|g7t­urÀ	¶"�Yjmpze w	j�j~�}g7sr��pzxkjmlKu�ikg7�épzj Ü j~x|lyp
�h�h�hikxkw7��prx|j~lKu-¶
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âãlÍj~sr��g7s
prj�l��ht�g7szx�w-�mi|ik�¢uUj~i � g"pzeKg³�hx´¼±g-srg-lypzx���i+�mi´o
nmg-�Ksr�mxkwég7¾y�K��pzxkjmlKu ¸q» ò ½YurÀ�Û.ehx�w�e ��srg°ny��xklhg7�G��szj~t
pzehg+{}g-i��0g7¾y�K��prx|j~lKu�j�����$Kg-µ�x|�hikg+t��Ki´prx|��j����°uz��uMprg-tC�
g	µ��}g7sUpzo�á�lhj�Û.ikg7�hnmg�eK�~u���g-g-l?pzs���lKuU��g-srg7�3��srjmt �hsrj Ü g7w	pru
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��xkurw	�}uzuzg7�+Û.x|pze�úK¶Á��w�e#2j~�}g7szif¸��Kszj Ü g7wÑp%��ä7åmæ~ì~À.�mlK�+Ûf�mu
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i|xkámg¿º(srj�oã½(lhn~x|lhg7g-s���l}� ò � ò �¿Ýc�Á¶C
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prg-s��mwÑprx � gP�Kszg¯uUg7l~p���prx|j~lKu3jmlvpzehgVw	j~t��h��pzg7s?��lK�
prjA��x�urw	�Kuru � �mszxkjm�}uéÛf�î��u
jm�¹xkl~prg-s��mw	pzxkjmlXÛ.x|pze
prehgRj�prehg-s�uU�K��o�n~szj~�h�Ku7¶NdfeKg
t­��xklGw	j~lKw	ik�Kuzx|j~l
Ûf�mu�preK��p�pzehg�uUjm�ÄpMÛ��mszgCÛ.xki|icg � j~i � g+x|lyprj
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w-szg¯��pzxklhn°t­��pzeKg-t­��prxkw7�
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����prehg�j�prehg-s(uz�h�hn~szj~�h�Ku7Ì�lK��pz�hs���i�l��ht6�}g7sru7�muzg	pru7�
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x|lêpzehg ��ÚKÆ�Ë�ÉzÆ-Ð�ÊPuzj��ÄpMÛf��srg+x|l"srg-i���prx|j~l0pzj
pzehg�pzsrg7��pzt�g-lyp�j��.pzeKg3��j~t­��xklKu�jm�:lK��pz�hs���i
ly�Kt���g-s�u-¶�óY�hszsrg-lypri|�%jm�KsÔxklK���Kw	pzxkjml��Kszj � g-s�u
��srg���ikszg¯�m���3w-�m�K���hikg%pzj��hszj����}w	g�srg7�~uUj~lhx|lKn
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w�eK��s��mw	pzg-srxkß7��prx|j~l?j��Yt��hi|pzx���xkt<g7lKuzx|j~lK��i(uz��uMo
pzg-t j��3g7¾y�K��prx|j~lKu��Kuzx|lhn³¾y�K��lyprx´{Kg7sàg-ikx|t<o
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âãl��Kszj Ü g7wÑpYä7åmæ~ìh�7t��hi|pzxknmsrxk�%t�g-pzehj��hu¦��lK����j~t­��xkl
�hg7w	j~t��}jyuUx|pzxkjml"t�g-pzehj��huC��srgPw-jmlKuzx���g-srg7�Á¶¢dfehg
w-jml � g7szn~g-lKw-�Í�mlK��ik��uUx�u"srg7¾y�hxkszg¯uêô:x|ik�}g7sUpñuz�K�mw-g
prg7w�ehlKxk¾y�hg¯u-¶¦âÇp=Ûf�mu¦jm�}uUg7s � g7�%preK��p�t­��l���g	µ�x�uMprx|lKn
�Kszj�j���uYxkl2pzeKxku�prehg-j~sz�­w-�ml2��g¿n~x � g-l2���2����jmsrt��mi´o
xkß7��pzxkjml jm��pzehgPpzehg7jmsr�éjm��ô�xki|��g-szp3uz�K�~w	g7u��Kuzx|lhn
j~lhik�Puzt��mi|iYl��ht���g-s6j�����µ�xkjmt­u-¶3âãl
uzjmt�g2w-�~uUg¯u-�
j~lhg.w-�ml6���KsUprehg-s(srg7�h�Kw	g�pzj��%�Kszj~�hi|g7tGxkl�pzehgfprehg	o
j~sz�Pj��.srg7��iYw	ikj~uzg7�P{Kg-i��hu7�=Û.ehxkw�eVx�u�xkl � g¯uMprx|ny��pzg¯�
xklà�hsrj Ü g7w	p­ä7åmæ~åh¶2ÝcuUxklhn?uzj��ÄpMÛf��srg<��g � g7i|j~�}g¯�¹���
prehg?�hsrjm��j~uzg-s�jm�¿prehg?�hsrj Ü g¯wÑp¯�YÛ�g?w	j~�hik�0xkl0jmlhg
�}��szpzx�w	�hi���s%g	µh�mt<�Ki|g­���hpzjmt­��pzx�w-��ikik�+�hszj����}w	g<pzehg
�Kszg¯w	x�uUg�w	j~l � g-srnmg7lKw	��s���prgm¶
ò wÑpr�K��iki|�~�W¾y�K��lyprx´{Kg7sðg-ikx|t�xklK��prx|j~l pzg¯w�ehlhx�¾y�hg7u
e}� � g���g-g7l��Kuzg7�2x|l�pzehg���l}��ik��uzx�u(j��¦ly�Kt<g7szx�w-�mi��mi´o
n~jmsrx´preht­u�xklRj�prehg-s<w	jmlyprg	µ�pru7¶+·Pg�Û��mlyp�pzjPw-jml�o
prx|l��hg¿prehxku Ü jmxkl~p��m�h�hsrj~�mw�e�x|l3jms���g7sYprj<{KlK�3t�jmsrg
uz�Kw�eC���h�Ki|x�w-��pzxkjmlKu7¶
��� ��©�«R�y¤-�î²��
âãlKx´prxk��pzg7�����Gº(srj Ü g¯wÑp���ä¯åmæ	�}�6�ë��x�uzw-�KuzuzxkjmlGj~l
n~g-j~t<g-pzsrxkwG�hszj~�hikg-t­uêe}�muëuMp���szpzg7� Û.x´preWj�prehg-s
º�szj Ü g7w	pru"¸q�Yä¯åmæ~ìh����ä7å~æmöyÀÑ¶ âãl¢�K��szpzx�w	�Kik�msRÛYg
�mszg3��x�uzw-�Kuzuzxklhn¹prjm��jmikjmn~xkw7��iki|�Vw	j~szsrg7w	p6l��ht�g-srx�w-��i
prsr�~w	g¯u�j���w	�Ks � g7u7��uzj�oãw-�mi|ikg7����oãuzeK����g7u�j���w	�hs � g¯u-�
�mlK�C��i�uUj<prsr�mlKuM��j~szt­��pzxkjml��Kszj~�hi|g7t­u.x|l+w-jmlKuUpzsr�KwÑo
prx � g�uUj~i|x���n~g-j~t<g-pzsr�m¶
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uz��g7wÑp�pzj�uz�ht�t���pzxkjml�t<g-pzehj��hu�xkl�º�szj Ü g7wÑpf��ä7åmæyè
�mszg%��xkszg¯wÑpri|�2srg-i���prg7�2pzj­º(srj Ü g¯wÑp���ä¯åmæ~ç6ùmº�szj � xklhn
�mlK����j~i � xklhn�xkl "¿g7lhg-s���i�»:j~t��mx|l}uzùK¶���¶Kó���sr�Kuzj�3 u
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prx � �mszx���prg�s���pzxkjml}��i(���KlKwÑprx|j~lKu�xku6nmikjm�}��iki|�àsrg-i���pzg¯�
prjêprehg0l��ht�g-srxkw7uPn~szj~�h�KuPj���pzehg"���=�¿¶%o¹���h��o
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prehg-s���g � g7i|j~�ht�g-lypru¿xkl � jmi � x|lhnC��i�uzj2pzeKg­nmsrjm�h�?jm�
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dfehg �±ÚhÆ�Ë�ÉzÆ-Ð­Ê2uz��uUpzg7ta¸��~u � g7sruzx|j~l
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pzehg3xkl~prg-srlK��prx|j~lK��iYszg¯uUg¯��s�w�eRw	j~t<t6�hlhx|pM�àÛ.ehxkw�e � jmik�hl�o
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t�g-lypru3��lK�êuU�hn~nmg¯uMprx|j~lKu��mszg?�}uUg¯�0��jms3x|t��hsrj � x|lKnVpzehg
uU��uUpzg7t3¶ ò �h��x|pzxkjmlK�mi|ik�m��pzeKg6��g	p��­pzg¯uMprg-s�uc�mlK�?lKg-Û � j~i´o
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dfehg�l��ht�g-srxkw7��i�uUxkt��Kik��pzxkjmlàw	j���g : '�%-'HeK�mu¿��g-g-làg-µyo
pzg7lK��g7�êÛ.x´prehxkl pzehg�Û�jmsrá
j���º�szj Ü g7w	p���ä7åmæ~ìh¶ : '4%-'
eK�mu¦��g-g-l��KuUg¯��uz�Kw-w-g7uruM���hikik�:��j~sÔxklK���KuUpzsrxk�miy�m�h�hikxkw7��prx|j~lKu-¶
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jml�pzehg%�hlK�hg-sri|��xklhn6�}��szpzx���iÁ��x|¼�g7szg7l~prxk�mi±g7¾y�K��prx|j~lKu7¶��:��o
t<g7szx�w-�mi2srg7uz�hi´p�uR��l}��t�g¯�muz�hszg¯� �h��p��³t���prw�ehg¯� � g-sr�
ÛYg7i|i�¶ëdfeKg+jm��prx|t�xkß7��prx|j~l0�hszj�w-g7uru­szg¯uU�Ki´prg7�°x|l"�ml0x|t<o
�hszj � g7�êpzj~lhgR¾y�K��ikx´pM�êj��<pzehgRg7i|g¯wÑprszj�����lK�mt<x�w-�mi�i|j~�K��o
uU��g7�mámg-s¯¶³¸�óYj�jm��g-s���prx|j~l
Û.x|pze ô:�mszt­��lKl ò �K��xkjà½�i|g¯wÑo
pzsrjmlhx�w�����uMprg-t­u "¿t��}ô�¶ À

Surround

Suspension

Permanent magnet

Magnet assembly

Voice coil

Former

Dust cap

Cone diaphragm
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dfehg�j~��pzxkt�x|ß¯��pzxkjml��hszj Ü g7w	p¦��ä7åmæ~ö.�mw�ehxkg � g7���:lhg-ÛR¾y�K�mi´o
x´pM� ���X�hx|srg7w	pzik� w	jmt6�hxklhx|lKn�prehg³jm��prx|t�xkß7��pzxkjml ��iknmj�o
szx|pzeht­ucÛ.x´pre?prehg6uzjmi � g7sru��hg � g7i|j~�}g¯�Cx|lP�hsrj Ü g7w	pc��ä7å~æmìh¶
dfehgYsrg7uz�hi|pzxklhn¿jm��prx|t�xkß7��prx|j~l6uzj��ÄpMÛf��srg(x�u�uzj����~uMp�pze}��p=ÛYg

��xknm�hsrg�ç�ìhÌ�dfehx�w�á�lhg7uru.��x�uMprszxk�h��prx|j~lCj����6��s���t�gm¶
w-��l��Kuzg:e��hlK��srg7�Ku�jm�¦��g7uzxknml2�K�msr�mt�g	pzg7sru�t­��á�x|lKn�x|p�srg	o
��ikxkuUpzx�w�prj�t�xklhx|t�xkß-gcpzehg¿Û�g-xknmeypYjm�¦��l2xkl Ü g¯wÑpzxkjml�t�jm�hi���o
x|lhn3t­�mw�ehxklhg<���?w�eK��lhn~x|lKn2pzeKg�prehxkw�á�lhg¯uzuzg7u¿xkl¹x|pru%uz�h��o
�}j~sUprx|lhn3�K�msUp�u-¶�dfehg<szg¯uU�Ki´prx|lhn�t­�muru:srg7���}wÑpzxkjmlPxku%w-jml�o
uUx���g-s����Ki|g���lK����pzeKg-srg	��jmsrgm�Áj~�hs%x|l}���KuUpzsrxk�mi��K��szpzlhg7s7��pzehg
½�� "%½YÞ "¿szj~�h���hw�eyÛ�g-szpz��g-srnK��Û.xkikih�Kuzgfpzehg¯uUgfsrg7uz�hi´p�u�pzj

�hsrj��h�Kw	g�lhg7Û³t��~w�ehxklhg7uf���3t<g¯��lKu�j����­��x´¼±g-srg-lyp.prg7w�e�o
lhjmikjmn~�m¶�dfehx�u.w	j�jm��g-s���prx|j~l�Û.xkikiÁ�}g�w-jmlypzxkl��hg7�Á¶
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uUxknmlKx´{}w7��lypzik�?srg7���}w	g7u���szpzx|���mwÑp�u%j��.w	j~t<�Kszg¯uzuzg7�Px|t­�mnmg7u
lhg7�ms�prehgY��jm�KlK�h��srxkg7u7¶Ôdfehg��}uUgYj��Kw	j~t��h��pzg7s¦�mi|n~g-�hs��fj��Äo
��g-s�u�lKg-Û"��j~uruUxk�hxki|x|pzxkg7uYxkl­pzehg%w	j~lKuUpzsr�KwÑprx|j~l­j��ÔÛf� � g7i|g-pru7¶
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