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o b%pHqr_amlstb%`�m1^vuUwLx�n�kagdy%k
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§a�L�¯�r�O�£����¦V¨����� ����vª �°�±d²�³ cdb%y(ma_a^jkam4qvmagdy%k ±�±
±�±�±
±�±,±�±
±�±�±
±�±�±�±
±�±,±9±,±�±�±
±�±�±
±�±�±,±9±,±�±
±�±�±�±
±�±�±
±�±,±�±
± °°�± � ´µ�Hqr`�ml��s�s�b%y4xHqv`�gdy%k ±
±�±,±�±
±�±�±
±�±�±�±
±�±,±9±,±�±�±
±�±�±
±�±�±,±9±,±�±
±�±�±�±
±�±�±
±�±,±�±
± z°�±¶°�· qr_ag¸qvmlgd^6`Hqrc�p�_agd`�y(gipVcib ±
±�±,±�±
±�±�±
±�±�±�±
±�±,±9±,±�±�±
±�±�±
±�±�±,±9±,±�±
±�±�±�±
±�±�±
±�±,±�±
± ¹
º »��H�L�.¼O½¾�L¦�¢¿ ÁÀ��L¦����£�H�U® Âz ±d²ÄÃ qvklgiy(k1^vuUmax�b�yOqrcdy%��cd��k1^vuUh6qr_ag¸qvmlgi^j`�k ±�±�±�±
±�±,±9±,±�±�±
±�±�±
±�±�±,±9±,±�±
±�±�±�±
±�±�±
±�±,±�±
± ~z ± � o b%_lgih6qrmagdh6bµ^vuUq­_abOqrc�u���`�y%mlgd^6`
^vuUq­y%^6s�p�cdb%Å�h6qv_lgÆqr��cdbfqv`�Ç
gdmak1y(^6`OÈ4�VÉ�qvmlb ±�±
±�±�±�±
±�±�±
±�±,±�±
± Êz ±¶°�Ë ^6xV`�ÌÎÍÁxHqvs ³¯Ï ��qvmagd^j`�k ±�±,±�±
±�±�±
±�±�±�±
±�±,±9±,±�±�±
±�±�±
±�±�±,±9±,±�±
±�±�±�±
±�±�±
±�±,±�±
± Êz ± z Í�^jcd��magd^6`�^ruUmax�b�b Ï �Hqrmagd^6`�k ±,±�±
±�±�±
±�±�±�±
±�±,±9±,±�±�±
±�±�±
±�±�±,±9±,±�±
±�±�±�±
±�±�±
±�±,±�±
± �
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o qvmlgi`VÉ
�Hqvy4Ü�ml^Ýqrm)cdbOqrkam1maxVbfmagds�b1^vu�mlx�b
qv`�y(gib(`�m�p�x�gdcd^6kl^6p�xVb%_ ³ stp�b%Ç�^�y%cdb%k
Þ¸��^6_l`�ßµz ¹ | Ã ] ³Uà qr`�Çtx�gdk�max�b(^6_an�^vumaxVb
b%cdb%stb(`�mlkfbOqr_amlx���áâqrmab%_��ãqrgd_fqv`�Ç
ä�_ab6�¾qv`VÇ¡max�b(gi_µ�Hqvklgdy
gd`�mlb%_åqry%magd^j`�kf^ru¯cd^vhjbæqr`�Ç¡klma_agçu�bj�Hx���s
qv`�gdmPn­xHqvkµkaml_agdh6b%`ma^��V`�Ç�b%_lkamåqr`�Ç¡mlx�b��Hb%x�q�h�gd^j_1^vu�mlx�b
s
qvmab(_ag¸qvc�á)^j_acdÇéèÎu�_a^js�maxVb,��b%Éjgi`V`�gd`�ÉH� ê
ë6ì­í¸î�í¸ï£í¸ð ±ñ mòx�qvk­måqvÜjb%`émPá�b%`�mPnjÌómlx�_ab(b�y(b%`�ma��_lgib(k�ma^���_agd`�É¡mlx�gdkòÇV_abOqrsôma^8u�_a�Vgimlgd^6` ± ] ± ]�^j��cd^6s��¡É�q�h6b���k­max�b
s�^�ÇVb%_a`��`�ÇVb%_aklmåqv`VÇ�gd`�É¡^vu�á1xHqvm�á1xHqrm,á�^6�VciÇ8p�_a^vhjb�max�b­�Hqvklgdy�gi`�mlb%_åqry%magd^6`.�¾b%cdb%y%ml_a^6klmåqrmagdy%kO�Lgd`¡mlx�b�c¸qvmlb ²�Ê {6|Võ k ±
ñ m�á�^6��cdÇmåqrÜ6b�qv`�^jmax�b%_1x���`VÇ�_ab%Ç
njbOqv_lk1ma^­giÇVb%`�magçu�n­max�b��Hqrkagdyfy%^j`�kamlgdma��b%`�mlkf^vu�s
qvmlmab%_1qvk�b%cdb%y%ml_a^6`Vk
Þ¸ö ± ö ±�÷ x�^6s�p�ka^j`�gi` ² {j� Êqv`VÇtø ± � ±vù gdcdcdgiÜ6qr`
gd` ² �6|j� à qv`�Ç­`���y%cdb%gLÞ ³1± ø1�Vmax�b%_Îu�^6_lÇ�gd` ² � ²6²�à �6qr`�Ç�n6b(m)qv`�^jmax�b(_UmPá)^�Ç�b(yOqvÇ�b(k1ma^�u�^j_as���c¸qrmabLmax�bäH`Hqrc�gd`�Éj_ab%Ç�gdb%`�m1`�b(b%Ç�b%Ç8u�^6_�q­p�_ab(Ç�gdy%magdh6b9max�b%^j_an
^vuUmlx�b%kab­magd`�nt^j�6È4b%y%mlkO� Ï �Hqv`�ml��s3s�b%y4xHqv`Vgiy(k ±U÷ xVb
_åqrp�gdÇ���x�b�qvÇ�nÇ�b%hjb%cd^6p�s�b%`�mak�^vu�bOqr_acdn�mPá�b%`�magdb%max�y%b%`�ma�V_an
p�_a^jstp�mlb%Çtw ± � ±¶ù¥±�o gi_4qvy1gd` ² �6�j��ma^­s�qrÜ6b�max�bµu�^jcicd^vá1gd`�É�kam4qvmlb%stb%`�m�^vu^6pVmagdstgdkasúmab%s�pHb(_ab%Ç¡á1gdmlxtÇ�gdkåqrp�p�^6gd`�mastb(`�m�û

÷ x�bfÉjb%`�b%_4qvc�max�b%^j_an�^ru Ï ��qv`�ma��s�s�b%y4xHqv`�gdy%kLgdk�`�^váYqvcdst^jkam�y(^6stpVcib(mab ±.÷ x�bf�V`�Ç�b%_lcin�gd`�É
pVx�n�klgiy�qvc�cÆq�á1k±%±O± u�^6_ ±O±(± q9c¸qv_aÉjbfpHqr_am1^ru�p�x�n�kagdy%kfqr`�Çtmlx�b�á1x�^6cdbf^ru�y4x�b%s�gdkama_lntqv_lb,mlx���k1y%^6s�p�cdb%mab(cin�Ü�`�^vá1`.��qr`�Ç
max�bÇ�gçüty%��cdmPn�gdk)^j`�cdntmax�qvm ±%±%± maxVb%kab
c¸q�á1k1cdbOqrÇtma^�b Ï ��qvmagd^j`�k1s���y4x�ma^�Ç�gçüty%�Vcim�ma^���b
kl^6cdh6qv��cdb ±
o b%kap�gdmlb�max�btqrs�qvý(gi`VÉ6cdn�_åqrp�gdÇKp�_l^6Éj_ab%klk
^vu)mlx�b�bOqr_acdn¡mPá�b%`�magdb%max�y%b%`�ml��_an���gdm�á�^6��cdÇ¡m4qvÜ6b­`�bOqr_acdnKqr`�^6mlx�b%_µä�u�mPnn6b�qv_akµma^�ka��_lst^6�V`�m�maxVbòÇ�gçüty%�Vcimlgdb%k1á1x�gdy4x o gd_åqry�u�^j_ab%k4q�á ±)þ ^vá)b(h6b%_��Hgdm1gdk1`�^váÿpH^jkaklgi�Vcibæu�^6_µ��kfml^�á1_agdmab
kl^vu�mPá1qv_lb_a�V`�`�gd`�É­^6`�q9p�b%_akl^6`Hqrc�y%^jstp���mlb%_�ma^­ka^6cdhjbfmaxVb%kab
b Ï ��qvmagd^j`�k ± �ÿy%^6s��Vgi`�qvmagd^j`�kL^vu�mlx�_ab(b
Ç�b%hjb%cd^6p�s�b%`�mak�s�qvÜjb%kUmlx�gdkp�^6kaklgd��cdb6û
Þ ²�à mlx�b
Ç�b%hjb%cd^6p�s�b%`�m1^vu)ÇVb%`�kagdmPn�u���`Vy%magd^6`�qvc�mlx�b%^j_anéÞ o � ÷fà ��u�^j_fá1x�gdy4x��éqvcdmlb%_ Ë ^6x�`¡klxHqv_lb%Ç�max�b ² �j�6{� ^j�Hb(cfp�_lgiý(b�gd`"]�x�b%stgdklma_an¥qv`VÇ?á1xVgiy4x gik­maxVb¡ka���6È b%y%mt^rufmax�b(kab¡`�^jmab%k��
Þ�� à max�b
Ç�b(h6b%cd^6pVstb%`�m­^vufp�^vá)b%_Îu���cµ`�b%á`���stb(_agdyOqvcVstb%mlx�^�Ç�kO�já1x�gdy4x�qv_lbfmlx�b�s�qvgd`
kl���6È4b%y(mf^vu�mlx�gdk)y(^6��_lkab���qv`�Ç¡Þ °6à max�bµb%Å�pH^j`�b%`�mag¸qvc¾pV_a^6Éj_ab%klk1gd`�y%^6s�p���mab(_p�^vá)b%_ ±Lñ `
max�gdk1y%^j��_aklb
n6^j��á1gdcdc�b%Å�p�cd^6gdm)mlx�b%klbòmlx�_ab%b9Ç�b%h6b(ci^jp�stb(`�mlk)ml^­u���cçäHcdc ³ stp�b%Ç�^�y%cdb%k�õ�Ç�_lbOqvs+u�^6_�n6^j��_aklb%cçu ±
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�.gdÉ6��_lb ² gdcdcd��kaml_åqrmab%k�max�b9st^�Ç�b%_l`tkay(gib(`�mlgçäHy
h�gdb%áY^vu)q9mPn�p�gdyOqvc¾s
qvmab(_ag¸qvc�kan�kamlb%s�ka�Vyåx¡qrkfq­st^6cdb%y(��cdb1^6_1ka^jcdgiÇ ±L÷ x�b`���y%cdb%g1qv_lb�kas�qrcdcó��p�^6gd`�mPÌPcdgiÜjbò^j�6È4b%y%mlkO�Uqr`�Ç¥á)b�ÇVb%`�^6mlbtmlx�b%gd_
cd^�yOqvmlgi^j`�k�gd`���� ° Ç�gdstb%`�klgd^6`Hqrc�kap�qvy%b
qvk����� � ��"! �±%±�±%±1÷ x�b9b%cdb%y%ma_l^6`�k���á1x�gdyåx8xHq�h6b�s���y4x
kas
qvcdcdb%_)s
qvklkO��st^vhjbfs���y4x�st^6_lb Ï �Vgiy4Ü�cdn�qr`�Ç
kap�_lbOqvÇ�^6��m1gd`�ma^¥èlb%cdb%y%ml_a^6`y%cd^6�VÇ�kaê�á1x�gdy4x
á)b�cdbOqr_a`
�Hb(ci^vá ma^�Ç�b%kly%_agd��bògd`�mab%_lstk1^vuL^6_l��gdmåqvcdk ±÷ x�btc¸qr_aÉ6b�ÇVg$#¾b%_lb%`�y%b
gd`Kmlx�bts
qvklk,^rufmax�b�`���y%cdb%g1qv`�Ç¥b%cdb%y(ma_a^j`�k�qvcdcd^vá1k,�Vkòml^¡y%^6`VkagdÇ�b%_­max�b�`���y%cdb%g1qvk
`�b�qv_acdnkam4qvmlgi^j`Hqv_ln¥y%^6s�pHqv_lb%Çéml^Kmlx�b
b%cdb%y%ml_a^6`Vktka^¥mlxHqvm­á�b�s
q�nKy(^6`�klgiÇVb%_�ma^jmåqvc1b(`�b%_aÉjné^ru,maxVb�kln�kamab(s&%�Þ ��'��( ��"!)(+*�*�* àu�^j_òbOqry4x?p�qv_amlgdy%��c¸qv_�qv_l_åqv`VÉ6b%s�b%`�mò^rufmax�b
`���y%cdb%gP�)q Ï �Hqv`�mlgimPn¥á1xVgiy4x É6gdh6b%k­��ktq8ma_lb%stb%`VÇ�^6��k�Ü�`�^vá1cdb%ÇVÉ6bt^rufmax�bkan�klmab%s ± ��^j_�gd`�kam4qv`�y%bj�fmlx�bKs�gd`�gdsò��s h6qvcd��b¡^ru�% ^vh6b%_
qvcdc1p�^6kaklgd��cdbK`���y%cdbOqr_tp�^6klgimlgd^6`�k,�� � ( �� ! (�*+*�* É6gdhjb%k�max�b��gd`�Ç�gd`�É�b%`�b%_lÉ6n�^vu1max�b­kan�klmab%s ±ò÷ xVbÝqr_a_åqr`�É6b(stb%`�m�^vu)mlx�b�`���y%cdb%gLu£^6_�á1x�gdy4xKmlx�b�b%`�b%_lÉ6n�gdk,s�gd`�gds�g ý%b%Ç
Éjgihjb%k�max�bb Ï ��gdcdgd��_agd��s�klma_l��y%ma�V_ab6��gd`�y%cd��Ç�gd`�É�qvcdc¾^ru¯mlx�b��H^j`�Ç
cdb%`�É6mlx�kO�V�H^j`�Ç¡qv`�Éjcdb%kfqv`�Ç.��u�^j_1ka^6cdgdÇ�k���max�b�c¸qvmlmagdy%b�pHqv_4qvs�b%mab%_lk ±÷ x�bµÇ�b%_agdh6qrmagdh6b%k7^vu�% á1gdmlx�_ab%klpHb%y(mfma^9max�bµy%^�^6_aÇVgi`�qvmab(k)^ru�max�b�`���y%cdb%g�É6gdh6b1mlx�b1u£^6_ay(b%k �-/. �103254687 %ÿ^6`�mlx�b�`��Vy%cdb%gP�á1x�gdy4x�Ç�b%mlb%_as�gi`Vb1x�^vá"max�b1kln�klmab%s+b%h6^jcihjb%kUgd`�magds�b ± �V_a^6súmax�gdk��6á�bfyOqr`�y%^6s�p���mlb)mlx�bfh�gd��_åqrmagd^6`�qvcju�_ab Ï �Vb%`�y%gdb%kfqr`�Çb%hjb%`Kmlx�b�stb(cimlgd`�É�pH^jgd`�mµ^vu)mlx�b­kan�kamlb%s ±9÷ x�b%kabtqr_ab1È4��klmæqÝu�b%áú^vu)mlx�b�max�gd`�Éjkfá1x�gdy4x�á)b­yOqv`�y%^jstp���mlbtë6ì�í¸î�í¸ï£í¸ðj���klgi`VÉ�^6`�cdntqæu�b%á u���`�ÇHqrstb%`�m4qvc�y%^6`�klmåqr`�mlkf^ru�`Hqrma��_lbòqvk1b%Å�p�b%_agds�b%`�måqvc¾gd`�pV��m+9
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o b%`�klgimPn8u���`Vy%magd^6`�qvcLmax�b(^6_anYÞ Ç�b%hjb%cd^6p�b%Ç¥��n þ ^6x�b%`���b%_aÉ�� Ë ^6x�`��Lqv`VÇ Í�x�qvsA@ ² � �CB à É6gdhjb%kòq�_ab%c¸qrmagdh6b%cdn¡klgdstp�cdb
p�_lb4Ìkay(_agdp�magd^j`
u�^j_Lmax�b�ma^jmåqvc�b%`Vb%_aÉjnò^ruãqµkan�kamlb%s�^vuHb%cdb%y(ma_a^j`�k)qr`�Çò`���y(cib(g ± �V^6_�mlx�b1p���_lpH^jkab1^ruHmax�gdkLy%^j��_aklb6��n6^j�
s�q�nµmåqvÜjbmaxVgik�Ç�gdkly%��kaklgd^6`¥qvkfÉjgdh�gd`�É�^6��_µ�Hqvklgdyòp�^6klma��c¸qvmlb%k�^vu Ï �Hqr`�ma��s�s�b%y4xHqv`�gdy%k ± Þ��V^6_�qts�^6_lbfu£��`�ÇHqrstb%`�måqrc�Ç�gdkly%��kaklgd^6`��n6^j�ts
q�nòá1gdkax
ml^�y%^6`�klgdÇ�b%_,w¯x�n�kf~j{ °�±¶à÷ x�b%_lb qr_ab
mPá�^¡�HqvklgdytmPn�pHb(k�^vufb%`�b(_aÉ6n á1x�gdy4xéá�bts���klm
y%^6`VkagdÇ�b%_��)p�^6mlb%`�mag¸qvc�b%`�b(_aÉ6n"qv`�Ç¥mlx�b
Ü�gi`Vb%magdyt^rufmax�bb%cdb%y%ml_a^j`�k ± Þ£ø1b%s�b%s���b%_�maxHqrm
á)b�_ab%É�qv_lÇémaxVb�`���y(cib(gâqrkòklmåqvmlgd^6`Hqr_an ± à �¥b���b%É6gd`é��b%cd^vá�gd`éÍ�b%y%mlgi^j` °V±i² á1gimlx¥max�bp�^6mab(`�mlg¸qvc�b%`�b%_lÉ6n��Uá1x�gdy4x¥y%c¸qvklkagdyOqvc1b(cib(y%ma_l^6kam4qvmlgiy
mlx�b%^6_ln¥Ç�b%kly%_agd��b%k Ï ��gdmab�á)b(cic ±8÷ x�b%`��7ma^�Ç�bOqvc�á1gdmax max�b�Ü�gd`�b(magdyb%`�b(_aÉ6n���á�b�á1gdcic�xHq�hjb,ml^�gd`�ml_a^�Ç���y(b Ï �Hqr`�ma��s stb%y4xHqr`�gdy%k�gi`
Í�b%y%mlgd^6` °V± � ±
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X1

X3

X

("electron clouds")

(origin)

(nucleus)

�.gdÉ6��_lb ² û ù ^�Ç�b%_a`"h�gdb%á�^ru,q¡s�^6cdb%y%��c¸qr_,^j_òkl^6cdgdÇ¥kan�kamlb%sKûÛ`��Vy%cdb%g
Þ¸c¸qv_lÉ6b�Ç�^6mlk à �7b%cdb%y%ml_a^6`"y%cd^j��Ç�k
Þ¸É6_lb%n¥kax�qvÇ�b%Ç_ab(É6gd^6`�k à%±

DFEHG IKJML/N>OQPQR;STOQUVOQWHNXS
÷ x�b%_lb qr_ab
maxV_ab%b�É6_l^6��p�k�^vu�b%cdb%y%ma_l^6klmåqvmlgdyKgd`�mab%_4qvy%mlgd^6`�k�á1x�gdyåx"á�b
s���kam�y%^j`�kagdÇ�b(_Oû�gd`�mlb%_åqry%magd^j`�k�^vu
`���y%cdb%gµá1gimlx`���y%cdb%gP�L^vufb(cib(y%ma_l^6`�k�á1gimlx¥`���y%cdb%gP�Uqv`�Ç ^vufb%cdb%y(ma_a^j`�k�á1gdmax b%cdb%y%ma_l^6`�k ± ]�^6�Vci^js���õ kfc¸q�á�kam4qvmab(k�maxHqrmòmlx�b
pH^jmab%`�mag¸qrcb%`�b(_aÉ6n
��b%mPá�b%b%`¡mPá�^òy4xHqr_aÉjb%kZY � qv`�Ç�Y ! qrm1kab%p�qv_åqrmagd^6`�[ �M! gdk

\ �]@_^T`aB Y � Y ![ �M! (
á1x�b%_lb'@_^T`aB�gdkf]�^6��cd^js���õ kUy%^6`Vkamåqr`�m � ±÷ x�b�ma^6m4qvc�p�^6mab(`�mlg¸qvc6b(`�b%_aÉjnòqv_lgdkagd`�É1u£_a^6sÿmaxVb)gd`�mab%_4qvy%mlgd^6`�kUqvs�^6`�É1qvcdcjmax�b�`���y%cdb%g�gdk�È4��klm�mlx�b)kl��s ^ruHqvcdc6pHqrgd_PÌPá1giklbgd`�mab%_4qvy%mlgi^j`�kO� \VbTc `ed b�c ` � ²

� @_^ ` Bgf !�hiCjkXl m i m ln i l ( Þ ²�à
á1x�b%_lb�f�gdk1maxVb
y4xHqv_lÉ6b
^ru�maxVb
b%cdb%y%ml_a^6`.�potqr`�Çrq¡gd`�Ç�b%Å�Ç�gs#ãb%_lb%`�mf`���y%cdb%gP� n i l gdk)mlx�b
klb%pHqv_4qvmlgi^j`
�Hb%mPá�b%b%`�`���y%cdb%gVoqv`VÇ�qU� m i gdk�max�b
qrma^6s�gdy)`���s���b%_U^ru�`��Vy%cdb%��k3o���qr`�Çtmlx�b1uPqvy%ml^6_�^vu ²+t ��gdk)mlx�bµuóqvs�^6��kLÇ�^j����cdb4ÌPy%^6�V`�mlgd`�É
y%^j_a_ab(y%magd^6`ma^�b(`�ka��_lb
max�qvm1á�b,y(^6��`�m1bOqryåx8pHqvgd_PÌPá1gdkabµgi`�mlb%_åqry%magd^6`
^j`�cdn�^6`�y%b ±Í�gdstgdc¸qv_lcin���max�b�p�^6mlb%`�mag¸qvc.b%`�b%_lÉ6nt^ru)q"u%í¸î�vxwzy b%cdb%y%ma_l^6`Kqrm1pH^jkagdmagd^j` �{ Ç���b
ml^òmlx�b
`���y%cdb%g.gdk

| b�c `OÞ �{ à �}0�@ ^T`HBgf ! h . m in i ( Þ�� à
á1x�b%_lb n i gdk
max�b
Ç�gdklmåqv`Vy%b�u�_l^6s p�^6gd`�m �{ ml^K`���y%cdb%�Vk~o ±Kñ ufmlx�bthj^6cd��s�bòÇ�b(`�kagdmPnYÞ¸`���s���b%_
p�b%_­��`�gdm­h6^6cd��s�b à ^vub%cdb%y%ml_a^j`�k
gdkZ�LÞ �{ à �¾max�b(`Kmlx�bò`���s���b%_1^ru)b%cdb%y%ml_a^6`Vk
gd`¡max�b­h6^jcd��stb�b%cdb%s�b%`�mZ� | `�bOqr_�pH^jgi`�m �{ gdk��LÞ �{ à � | qv`VÇ¡max�b�H�V�����;���)���V�_�����)�;�M���/�g�����g�H�F�X�e���)�)�_���V���;���������X�����3���g�;�F���g�;�H�����z���g�����)  �V¡>���g¢��_�)�F�_���g�)�a���)�)�_���M£��g�)�H���g�_�F¤) _�F�_���)���g��������z���M�����g�>¡X�)�_�a�3��¤)¤��M���p�T�M _�e¡"�_���g¥��)�����V�)�����a¢��M���H�

°



ma^jmåqrc¾pH^jmab%`�mag¸qrc¾b%`�b%_lÉ6n
^vuLmax�b
b(cib(y%ma_l^6`�kµgi`�mlb%_åqry%magd`�É�á1gdmax
mlx�b�`��Vy%cdb%g�gdk
\�¦a§ d b�c `8�}¨ | b�c `vÞ �{ à �LÞ �{ à � |�( Þ °jà

á1x�b%_lbUmaxVbUgd`�mlb%É6_4qvcjgik¾^vhjb%_�qrcdcv^vu�klpHqvy(b ± Þ ÷ x�b(_ab�gik¾`V^ ²+t �7Ç�^j����cdb4ÌPy%^6��`�mlgi`VÉ1y%^6_l_ab%y%mlgd^6`­x�b%_ab7�Hb%y�qv��klb)mlx�bUgd`�mab%_4qvy%mlgi^j`��b%mPá)b(b%`Kb(cib(y%ma_l^6`ª© ² qv`�Ç
`���y%cdb%�VkZ©��­gdk1`�^6m1y(^6��`�mab(ÇKqvÉ�qvgd`tá1x�b(`¡á)b�Ç�^�mlx�b
gd`�mab%_4qvy%mlgd^6`
�Hb(mPá)b%b(`¡b%cdb%y%ml_a^6`«©��qv`VÇ�`���y(cib(��k3© ² 9 à�.gi`�qvcdcdn��(max�bUb(cib(y%ma_l^6`�kUgd`�mab(_åqvy(m�`�^jm�^6`Vcinµá1gdmax
mlx�b)`���y(cib(gó�����Vm�qvcdkl^fá1gdmax�maxVb%stklb%cdh6b%k ± �V_a^js ]�^j��cd^6s���õ k�cÆq�á
�(max�bp�^6mab(`�mlg¸qvc6b(`�b%_aÉjn�u�^j_�q�kagd`�É6cdbUb(cib(y%ma_l^6`�qvm¾p�^6gd`�m �{ y%^jstgd`�É7u�_a^js mlx�bUb%cdb%y(ma_a^j`�kUqvm.pH^jgi`�m �{­¬ gdk;@_^T`aBgf ! �LÞ �{­¬ à � | ¬ t>® �{ 0 �{­¬ ®á1x�b%_lb ® �{ 0 �{ ¬ ® gdk�max�b�Ç�gdkam4qv`�y(b,��b%mPá�b%b%`
p�^6gd`�mak �{ qr`�Ç �{ ¬ ±L÷ x�bfml^6m4qvc¾p�^6mab(`�mlg¸qvcVu�^6_1q
klgd`�É6cdbfb(cib(y%ma_l^6`¡qvm�pH^jgd`�m �{ gdkmaxVb%` ¯
Þ �{ à �°@_^�`±Bgf ! ¨ �LÞ �{­¬ à � | ¬® �{ 0 �{ ¬ ® *

Í�m4qv`�ÇHqr_aÇ
b%cdb%y%ml_a^jkamåqrmagdy%k�mab(cicdk1��k1mlxHqvm1ÇV^6gd`�É­max�gdk1gd`�mab%Éj_åqvc¾gdk1b Ï ��gdh6qrcib(`�m�ma^­ka^jcdh�gd`�É�w.^6gdkakl^6`�õ k1b Ï �Hqrmagd^6`.�2 ! ¯ Þ �{ à �101z³²�@_^T`aBgf ! �LÞ �{ à�* Þ¸z à
�.gd`Hqvcdcdn��(^6`�y(b)á�bUxHq�hjb

¯
Þ �{ à �vmlx�b�pH^jmab%`�mag¸qrc�b(`�b%_aÉjn�u�^j_�maxVb)b%cdb%y(ma_a^j`�kUgd`�mab%_4qvy%mlgd`�Éfá1gdmax9max�b%s�kab%cdhjb%k.u�^6cdcd^vá1k¾max�b�kåqrstbcd^6Éjgiy�qvk�Þ °jà ����m1á1gdmax�max�b�Ç�^j����cdb4ÌPy%^6��`�mlgi`VÉòy%^j_a_lb%y%magd^j`¡^vu)Þ ²Oà ��b%yOqv�Vkab
á�b
qv_ab�Ç�b�qvcdgd`�Éòá1gdmlxtmaxVb,ml^6m4qvc¾gd`�mab%_4qvy%mlgi^j`^vuUq­É6_l^6��p
^vuLpHqv_lmagdy%cdb%k1á1gdmax
gdmaklb%cçuå� \�¦a§ d ¦±§ � ²

� ¨ ¯ Þ �{ à �LÞ �{ à � |�* Þ ¹jà
DFE±´ µ�¶3U�·¸OQ¶3¹ ¹	LVNQº»U�·»WMNXS
³LÏ k ± Þ ² � ° � ¹6à Ç�b%kly%_agd��bòmlx�b
p�^6mlb%`�mag¸qvc.b%`�b%_lÉ6n
^vuUmaxVb
kan�kamlb%sK�V����m1á�b
n6b(m1xHq�h6b
ml^�Ç�b%mlb%_as�gi`Vb,mlx�b
b%cdb%y(ma_a^j`KÇVb%`�kagdmPn�LÞ �{ à qr`�ÇtxHq�hjb1n6b%m�ma^9y%^6`�klgdÇ�b%_�max�bµÜ�gd`�b(magdyfb%`Vb%_aÉjn�^vu�maxVbfb%cdb%y%ml_a^j`�k ±�o b(`�kagdmPn­u���`Vy%magd^6`�qvc�mlx�b%^6_ln�Ç�b%mlb%_as�gi`Vb%k)��^6mlx^vuLmax�b(kab Ï ��qv`�magdmagdb%k ±�Ygdmax�gd`¡ÇVb%`�kagdmPn
u£��`�y%mlgi^j`Hqvc.max�b(^6_an¥q�klb%m
^ru Ï �Hqv`�ma�Vs�stb%y4xHqr`�gdyOqvc�¼òð�½�î¿¾aÀ¿½�ë�Á ð�Â%ì�í¸ï£ë)wsuÄÃ . Þ �{ à Ç�b%kay(_agd�Hb(k
max�bb%cdb%y%ml_a^j`�k ±8÷ x�b%kab¡qr_ab�maxVbtb%cdb%y%ml_a^j`�gdyt^6_l��gdmåqrcik9maxHqrm
n6^j�¥cib�qv_a`éqr�H^j��m
gd`¥gd`�ma_a^�Ç��Vy%ma^j_an�yåxVb%stgdkaml_an�y%c¸qvklkO�LbOqryåx ^vuá1x�gdy4x¥��ka��qvcdcdn¡y%^6`�m4qvgd`�k
mPá�^
b%cdb%y%ma_l^6`�k¡Þ ^6`�b�klp�gd`�ÌP��péqv`�Ç�^6`VbtkapVgi`ÁÌóÇ�^vá1` à%±�ñ `¥Éjb%`�b%_4qvcP�Lmax�b(kabt^j_a��gdm4qvcdk�s�q�n
�Hby%^jstp�cdb%Å¾�¾kl^KmlxHqvm
á�bts��Vkam
qvcdka^8y%^6`�klgdÇ�b%_­max�b�y%^6s�p�cdb%Å¡y%^j`OÈ4��É�qvmab(kò^ruâmlx�bt^j_a��gdmåqrcdkO��Ã;Å. Þ �{ à%± �V^6_
mlx�btpV_a^6�Vcib(stk^vu�gi`�mlb%_ab%klm�gi`8max�b%gd_�y%^j��_aklb6�¾maxVbò^j_a��gdmåqrcdk,qvcdá1q�n�k1ma��_l`K^j��m�ma^t��b­_abOqrc�kl^tmlxHqvm�Ã;Å. Þ �{ à �ÆÃ;Å. Þ �{ à(±�÷ x���kO��gçu)n6^j�Kqv_lb��`�uPqvstgdcdg¸qv_L^6_1_l��kamPn
á1gdmax
y%^jstp�cdb%Å�`���s���b%_lk1n6^6�
yOqr`
kagdstp�cdn­gdÉ6`�^j_ab�max�bÈÇ�õ k ± �¥b,gd`�y(ci�VÇ�b�max�b%s u£^6_1maxV^6kab9gi`�max�by%^j��_aklb,á1xV^Ýqr_abµuóqvs�gdcigdqv_Lá1gdmax Ï �Hqr`�ml��s�s�b%y4xHqv`�gdy%k�qv`�Ç�á1x�^òs
q�n
xHq�hjbfgd`�mab%_lb%kamµgi`�pV_a^6�Vcib(stk�á1x�b%_ab�mlx�b�^6_a�Vgim4qvcdkyOqr`���b
y%^jstp�cdb%Å ±�Ygdmax�gd` Ï ��qv`�ma��s s�b%y4xHqv`�gdy%k��Umlx�b
k Ï �Hqv_lb
s�qvÉj`�gdma��ÇVb�^vu,b�qvy4x"^6_a�Vgim4qvc�É6gdh6b(k�max�b
p�_l^6�Hqr��gdcigdmPn¡^rufäH`VÇ�gd`�É qr`b%cdb%y%ml_a^j`���á1xVb%`Kgd`�maxHqrm�^6_a�Vgim4qvcP�¾qvm
qv`�n
p�^6gd`�m,gd`¡klpHqvy(b6�XÉtÞ �{ à �ÊÃ;Å. Þ �{ à Ã . Þ �{ à»ËÌ® Ã . Þ �{ à+® ! ±9÷ x�bò^j_a��gdm4qvcdk
qv_ab­`�^jmu�_lb%b�ma^���bæqr`�n­u���`�y%mlgd^6`�k�á1xHqvmlka^�b%hjb%_O�V����m1s���klmU^6��b%nty(b%_am4qvgd`
y%^6`�klma_4qvgd`�mak ± �.gi_lkam����Hb%y�qv��klb
max�b�b%cdb%y(ma_a^j`¡s���klmU�Hbka^jstb%á1xVb%_ab�gd`
kapHqry%b6��mlx�b
p�_l^6�Hqr��gdcdgimPn­s���klmâqrÇ�Çt��p
ml^���`�gdmPn��

² � ¨ ÉtÞ �{ à � | � ¨ Ã Å. Þ �{ à Ã . Þ �{ à � |�* Þ�~ à
ñ `¡qvÇ�ÇVgimlgd^6`tml^òmlx�gdk
î�ð�Â�Áòëxwií¸ï�Ífy(^6`�klma_åqrgd`�m�u£^6_�bOqvy4x¡^j_a��gdmåqrcVÎa��mlx�b
^j_a��gdmåqrcdk)s���klm)��b�ð�Â%ï�½�ðevjð6î�ëxwHma^­bOqryåx8^6maxVb%_O�

|��Ï¨ÊÃ Å. Þ �{ à Ã>Ð�Þ �{ à � | u�^6_3Î�Ñ� Ò ( Þ Êjà
maxVb¡y%^6`VÇ�gdmagd^6` ��n á1x�gdy4xYÇ�b%`�klgdmPn¥u���`Vy%magd^6`�qvc1maxVb%^6_ln?b(`�y%^�Ç�b%k
maxVbªÓ1ë�ÔTwdí�yÖÕT×�wzÔTu%í¸ð6îrØXÂ%í¸îQ×�í Ø>wzy­u�_l^6s¿b%cdb%stb(`�m4qv_lny4x�b%s�giklma_lnòy%^j��_aklb%k ± �fpHqr_am7u�_a^js�max�b%klb�y%^6`�klma_4qvgd`�makO��mlx�bf^j_a��gdm4qvcdk)qv_lbfy%^jstp�cdb%mlb%cdn
u£_ab%b ±L÷ x���k���á)b1s
q�n
y%^js���gd`�bâqrcdc_ab(cib(h6qv`�m1y%^6`Vkama_4qvgd`�makµgi`�ml^òmlx�b�ð�Â%ï�½�ðjî�ð�Â�Á­ë)wdí¸ï�Í1y%^6`Vkama_4qvgd`�mO�

¨ Ã Å. Þ �{ à Ã>Ð�Þ �{ à � | �ÚÙ ² ÎV� Ò|ÛÎFÑ� Ò * Þ�{ à

z



÷ x�bfb(cib(y%ma_l^6`tÇVb%`�kagdmPntqr`�Ç�ma^jmåqvcVÜ�gd`�b(magdy1b%`�b%_lÉ6n�y%^jstb1Ç�gd_lb%y%macdn9u�_a^js�max�b1^j_a��gdmåqrcdk ±.Ã b%y�qv��klb,mlx�bfk Ï �Hqv_lbf^vu¾bOqryåx^6_l��gdmåqrc�Éjgdh6b%k�maxVb�Ç�gdkama_lgd����magd^j`K^ru)max�b�b(cib(y%ma_l^6`�k­gd`¡maxHqrm
^6_l��gdmåqrcó��mlx�b�ma^jmåqvcLb%cdb%y(ma_a^j`éÇ�b(`�kagdmPn¡á1gdcdcL�Hb�mlx�bòkl��s ^vuk Ï �Hqr_ab%kµ^vuLmax�b
^j_a��gdm4qvcdk)mlgdstbfmlx�b�`���s��Hb(_)^ru¯b(cib(y%ma_l^6`�k�Ü . gd`t^6_�èÎäHcdcdgi`VÉ6ê
bOqry4x�^j_a��gdm4qvcP��LÞ �{ à � h . Ü . ® Ã . Þ �{ à+® ! * Þ�� à
Þ¸�µk
stb(`�mlgd^6`�b%Ç¥qv��^vh6bj����kl�Hqvcdcdn¡mlx�b%_ab
qv_lb'Ü . �3��b%cdb%y%ml_a^j`�kògd`¥bOqry4x¥^6_a�Vgim4qvc ±¶à ÷ x�b�ma^jmåqvc7Ü�gd`�b(magdy�b%`�b%_lÉ6n�^vu1max�bb%cdb%y%ml_a^j`�k'Ý ¦a§ gik­kagds�gic¸qr_acdnòÈ4��klm�max�b
kl��sô^vh6b(_�^6_a�Vgim4qvcdk­^vu,mlx�b
`���s��Hb(_
^vu�b%cdb%y%ma_l^6`�k�gd`ébOqryåx"^j_a��gdmåqrc1magdstb(k
max�bb%cdb%s�b%`�måqv_ln Ï �Hqv`�ma�Vs3s�b%y4xHqv`�gdyOqrcHb(Å�pV_ab%klkagd^6`
u£^6_�max�b
Ü�gd`�b%mlgdy,b(`�b%_aÉjn
^vu�b�qvy4x
^6_a�Vgim4qvcP�

Ý ¦±§ � h . Ü . ¨ Ã Å. Þ �{ àÄÞ 0]ßà !��á 2 ! Ã . Þ �{ à±â � |�* Þ ² | à
÷ x�b%_lbtqv_agdklb%kµu�_a^js qrÇ�h6qv`�y(b%Ç Ï �Hqr`�ma��s�s�b%y4xHqv`�gdy%kµ^6`�bæäH`HqvcLkl����macdb­pH^jgd`�m ±f÷ xVbòb%cdb%y(ma_a^j`KÇVb%`�kagdmPn¡ÇVb4äH`�b%Ç�gd`Þ�� à gik�^j`�cdn qr` q�hjb%_åqrÉ6b ±­÷ x�b�qvy(ma�HqrcUÇ�b%`�klgdmPnKãH��y%ml�Hqvmlb%kO�L_lb%ka�Vcimlgd`�É
gi`8_ab%c¸qvmlgdh6b%cdn¡kls�qvcdc¾���Vm
gdstp�^6_am4qv`�m1b%_l_a^6_lk
gd`³LÏ k ± Þ ¹ � ² | à ÇV��b
ma^�y%^6_l_ab%c¸qvmlgd^6`�k�gd`émlx�b%klbKãH��y%ml�Hqvmlgd^6`�k ±¥ñ `"max�b%^j_an��Uá�b
s�q�n¡y%^j_a_lb%y%m�u£^6_­max�b%klb¡b%_l_a^6_lktb%Å�qry%macdn������mµmax�gdk1ml��_a`�kµ^6��mµma^���b Ï ��gdmab�Ç�gçüty%��cdm1gd`
p�_åqry%magdy%b ± �úh6b%_ln
É6^�^�Ç qrp�p�_l^vÅ�gds
qvmagd^j`òml^�max�gdk�yeÕT×Ö½Vë6î�vTy�¾M×4ðTÂ�ÂMy�wiëjï�í¸ðjîy%^j_a_ab(y%magd^6`.�)kl��üty%gdb%`�m­gi`¥pV_åqvy(magdy%b
ma^�y%^6s�p���mlb�st^6klm
p�_l^6p�b%_amlgib(ktma^8á1gimlx�gd`éq
u£b%á�p�b%_ay%b(`�m���gik­maxVbªwdð+×4ëxwåäTyOî¿u%í¸ï�ÍëeØTØ�Âlð+ÕjíæÁòëjï�í ð6î %Fç ` �}¨ÊÜ�ç ` Þ��LÞ �{ àaà � |�( Þ ²6²�à

á1x�b%_lb�Ü�ç ` Þ *+*�* à gdk1q­_ab%c¸qrmagdh6b%cdn�klgis�p�cdn
u£��`�y%mlgi^j`
á1x�gdyåx�á)b�á1gdcdc¾p�_a^vh�gdÇ�b�c¸qvmlb%_1gd`tmaxVb,y(^6��_lkab ! ±÷ xHqvm�õ k1gim¸ètmaxVgik1gdkfqrcic�maxVb Ï �Hqv`�ma�Vs�stb%y4xHqr`�gdy%k1á�b,`Vb%b%Ç¡ml^òp�_lb%Ç�gdy%m�qvy%y%�V_åqvmlb%cdn
max�b���b%xHq�h�gd^6_1^vuLs�qrmamab(_+9
DFE�D é�U�PQWMU/OQWMR¸·3U�J�ê»PQWM·»NXWMê»JML
wL��mlmagd`�É�b%hjb%_an�mlx�gd`�É�ma^jÉ6b%mlx�b%_O�Vá)b�`�^váÿxHq�hjb,^j��_1b%Å�p�_lb%kaklgi^j`
u�^j_)mlx�b
ma^jmåqrc¾b%`�b%_lÉ6n��

%"@sëCÃ Þ �{ àeì B�� h . Ü . ¨íÃ Å. Þ �{ à Þ 0Ïßà !��á 2 ! Ã . Þ �{ à â � |�î ¨ |¿b�c ` Þ �{ à �LÞ �{ à � | Þ ² � à
î ²� ¨ ¯ Þ �{ à �LÞ �{ à � |ïî ¨ Ü ç `vÞg�LÞ �{ àlà � |�îð\ b�c `ed bTc ` (

á1x�b%_lb�Ü ç ` Þ *+*�* à gdk)kl^6s�bfÜ�`�^vá1`�u£��`�y%mlgi^j`�� | b�c `OÞ �{ à gdk�max�b�p�^6mlb%`�mag¸qvc¾b%`Vb%_aÉjntä�b%cdÇty%_lbOqvmlb%Ç¡��ntmlx�b�`��Vy%cdb%gP� \ b�c `ed b�c `gdk1max�b�klgis�p�cdbfb%cdb%y(ma_a^j`¡kam4qvmlgiy�gd`�mab%_4qvy%mlgd^6`¡qvs�^6`�É�maxVb
`���y%cdb%gP�
�LÞ �{ à � h . Ü .X® Ã . Þ �{ à+® ! (

qv`VÇñÜ . Þ¸��kl�Hqvcdcdn
b Ï �HqvcUml^¡mPá�^ à gdk,mlx�b�`���s���b%_�^vu)b%cdb%y(ma_a^j`�k­gi`�^6_l��gdmåqrc8Î ±ò� ^6mab�mlxHqvm9max�b�b%Å�p�_lb%kaklgd^6`YÞ ² � à s�qrp�kbOqryåx8pH^jkakagd��cdb­y4x�^6gdy%b
^ruUmax�b­kab%mµ^vu)b(cib(y%ma_l^6`�gdy­^6_a�Vgim4qvcdk�ëCÃ . Þ �{ àóì ml^�q­��`�g Ï ��b
h6qrcd��b�u�^j_1max�b­b%`�b%_lÉ6n
^vu�max�b
kln�kamab(sqv`VÇ�mlx�b%_lb%��n�Éjgdh6b%k�max�b9ma^6m4qvc¾b%`Vb%_aÉjnô%�qrkfq�u��V`�y%magd^j`�^ru�mlx�b
^6_l��gdmåqrc�u���`�y%mlgd^6`�k ¯ . Þ �{ à(± Í���y4x¡qv`
b%Å�p�_lb%kaklgi^j`¡á1x�gdy4x_ab(ma��_l`�k,q9`���s��Hb(_)qvk1q�u£��`�y%mlgi^j`t^ru�^6maxVb%_�u���`�y(magd^6`�k�gdk)y�qvcdcdb%Ç�qæu���`�y(magd^6`�ëxwÁqr`�ÇtÇVb%`�^6mlb%Ç
á1gdmaxtk Ï �Hqv_lb,�V_åqvy4Üjb%makfqrká�b,ÇV^�gi` ³LÏ¾± Þ ² � à(±�¥b
`�^vá xHq�hjbòq­u£��`�y%mlgi^j`Hqvc u�^6_µmax�b­b%`�b(_aÉ6n8gi`8mab%_lstkf^ru)maxVbò^j_a��gdmåqrcdkO������mµá1x�gdyåx8^6_a�Vgim4qvcdk,qr_ab­max�b­_agdÉjx�m1^j`�b%kma^
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gdk Ï ��gdmlb�kab%`�klgd��cdb6û�max�b­y%^j_a_ab(y%mò^j_a��gdm4qvcdk
qv_ab­maxV^6kab�á1xVgiy4x�stgd`�gds�gdý%bfmlx�b�ma^jmåqrc�b(`�b%_aÉjnñ%+gd`Þ ² � à á1x�gdcdb
^6��b%n�gd`�É
max�b�^j_amlx�^6`�^j_as
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÷ x�b%_lb,qr_ab�mPá)^�kay4x�^�^jcik7^vu¾max�^j��É6x�mL^6`­x�^váéml^òqvy4x�gdb%hjb)mlx�b1stgd`�gds�g ýOqrmagd^6`µ^vu¾max�b1ml^6måqrc�b%`�b(_aÉ6n ±L÷ x�b�st^j_ab�p�_ab%h6qrcdb%`�mqvpVp�_a^�qvy4xògd`
mlx�b�p�x�n�klgdy%kLy%^6s�s���`�gdmPn1gdk�ma^�h�gdb%á¥maxVb)yOqrcdy%��c¸qvmlgi^j`
Ç�gd_ab(y%macdnòqrk¯q p�_a^j��cdb%s gd`
`���stb(_agdyOqvcjstgd`�gdstgçýOqvmlgd^6`qv`VÇ¡ma^tqrp�p�cdnts�^�ÇVb%_a`
mab(yåxV`�g Ï �Vb%kµu�^6_µy%^6`�klma_4qvgd`�b%Ç�`���stb%_lgdyOqvc¾s�gi`Vgis�gdýOqrmagd^v` ± �¥b
klxHqvcdc._ab%ml��_a`¡ml^tmlx�gdk,qvpVp�_a^�qvy4xgd`YmaxVb¥kab%y%^j`�Ç xHqrc u
^ruÝmlx�bKmlx�gdk
y%^6��_lkab ± ÷ x�b�kab(y%^6`�Ç kly4x�^�^6c
^ruòmax�^j��É6x�m��fs�^6_ab8p�_ab%h6qrcdb%`�m�gd`Ymlx�b�yåxVb%stgdkaml_any%^jsts���`�gdmPn6�.gdkòml^¥Ç�b%_lgihjb
max�b���qrÉ6_4qv`�Éjb4Ìós��Vcimlgdp�cdg b%_�b Ï �Hqrmagd^6`�k­u£^6_­y%^6`�klma_4qvgd`�b%ÇYs�gd`�gds�giý�qvmagd^v`¥qv`�Ç ma^¥mlx�b%`"��kab`���stb(_agdyOqvc¾s�b%maxV^�ÇVk1ma^tkl^6cdh6b�mlx�b
_ab(ka��cdmagd`�É�b Ï �Hqvmlgd^6`�k ± �µk�á)b�kax�qvcdc�klb%b6�¾bOqry4xKqvp�pV_a^�qry4x¡xHqvk1gdmlk,qvÇVh6qv`�måqrÉ6b%kfqr`�ÇÇ�gdkåqrÇ�h6qv`�m4qvÉ6b(k ±Lñ `tmlx�b
b%`VÇ���mlx�^6��Éjx�����^6max
s���klm)cdbOqrÇ
ma^­max�b
k4qvs�bf_ab(ka��cdm ±�¥b�`�^vá�Ç�b%_lgihjb	�.qvÉ6_4qv`�Éjb4ÌPs���cdmagdp�cdg b%_µb Ï �Hqvmlgd^6`�k9u�^6_9Ç�b%`�klgimPn8u���`Vy%magd^6`�qvc�max�b%^j_an���Ü�`�^vá1`éqrkòmlx�b Ë ^jx�`�ÌaÍ�xHqvsb Ï �Hqrmagd^6`�k ±
FEHG �«U�S¿WMNXS«R
�KOQº3L}NXU�JHNX¶3JH¶3S«R
����U�PQWHU/O WHR;·3S
÷ ^
Ç�b%_agdhjbtmaxVb Ë ^6x�`ÁÌÎÍ�x�qvsEb Ï ��qvmagd^j`�kO�Lá�b�s���kamµäH_lkam­måqrÜ6btmlx�b�Ç�b%_lgdh6qvmagdhjb�^vu,qÛu���`�y(magd^6`HqrcP��á1x�gdy4x¥gdk
maxVbt�Hqrkagdyka�V�6È4b%y%m�^vu,mlx�b«×4ë)wz×�ÔTwzÔTu�ð��KöOëTÂ%í¸ë6ï£í¸ðjî¿u ±éo b%kap�gdmlb�mlx�b
s�n�kamag Ï ��b
qvkakl^�y%g¸qvmab(Ç?á1gdmlxémaxVb�y�qvcdy%��cd��k�^rufh6qv_ag¸qrmagd^6`�k��Lgdmgdkt_lbOqvcdcdn"`�^"st^6_lb¡y%^jstp�cdgdyOqvmlb%Ç"maxHqr`YmåqrÜ�gi`VÉéÇ�b%_lgdh6qvmagdhjb%k
^vuòs���cdmlg ÌPh6qv_lgiqr��cdb�u���`Vy%magd^6`Vk ±�÷ x�gdk
gdkt��b%yOqv�Vkabéqv`�nu���`Vy%magd^6`�qvcP�vkåq�n - @ �¾Þ { à Ba�vs
q�n,��b�h�gib(á)b%ÇtqrkãÈ ��kam1qµu���`Vy%magd^6`�^ru�q�c¸qv_lÉ6bfy(^6cdcdb%y%magd^j`�^vu�h6qv_lg¸qv��cdb%k��v`Hqvs�b%cdn
maxVbfh6qvcd��b(k^vu�gimlk
qv_aÉj��stb(`�m u���`�y(magd^6`��¾Þ { à qvmµbOqvy4x¥p�^6gd`�mfgd`¡klpHqvy%b { ±�� `�b�y�qv`�max�gd`�Ü
^vufq­u£��`�y%mlgi^j`��¾Þ { à qvk
q¡Þ h6b%_lnKcd^6`VÉ àh6b(y%ma^j_)^ru�h6qvcd��b%k��v^6`�b u�^6_7bOqvy4x�h6qvcd��b1^ru { �4È4��kam�qvk�á)b1mlx�gd`�Üò^ru�qµh6b%y%ml^6_ �Y
qvk�q�kab%m�^vu¾h6qvcd��b(k8Y . �j^6`�b�u�^j_UbOqryåx�h6qvcd��b^vuUmlx�b
gd`�Ç�b%Å�Î ± �Ygdmax
max�gdkµpHb%_lkap�b%y%mlgihjb6�¾mlx�b
p�^6gd`�makfgd`
kap�qvy%b { qv_lb
maxVbòqv`Hqrcd^6É6�Vbf^vuUmlx�bògd`�ÇVb%Å Îl��ka^�max�qvmfá�b
yOqr`maxVgi`VÜt^vuLmax�bµu��V`�y%magd^j`��¾Þ { à qvcdka^�qvk1mlx�b
gd`�Ç�b(Å�b(Ç�klb%mf^ru�h6qrci�Vb%k�� ç ±�Ygdmax¡mlx�gdk�pHb%_lkap�b%y%mlgihjb6�Lá�b
kab%b�mlxHqvm��6È4��klm
qvkfmlx�b9äH_aklmPÌP^6_aÇVb%_
h6qv_lg¸qvmagd^j`ô�aÜ�^ruâq�s���cdmagçÌPh6qv_agdqv��cdb u���`�y%mlgd^6`ªÜ.Þ �Y àá1gdmax
y4xHqv`VÉ6b%k1gd`
gdmak1qv_aÉj��stb(`�m �Y9gik1Éjgdh6b%`���n
q
kl��s ^vh6b%_1mlx�b
gd`�Ç�b%ÅKÎ� Ü Ë Ü.Þ �Y î � �Y à 0«Ü�Þ �Y à� Þ�2"Ü�Þ �Y àaà�� � Y Þ ma^­äH_lkamµ^6_aÇVb%_ à� h . Þ�� Ü� Y . â � Y . (
maxVb,h6qr_ag¸qvmlgd^6`t^ru�mlx�bµu���`�y%mlgd^6`Hqrc - @ �ãÞ { à B�gdk1Éjgihjb%`t��n
q¡èlka��s�êò^vhjb%_1max�b�gd`�Ç�b(Å { �� - Ë - @ �ãÞ { à>î � �ãÞ { à B>0 - @ �¾Þ { à B Þ ²O°jà� ¨�Þ � -� �¾Þ { à â � �ãÞ { à � { *� ^jmab
mlxHqvm����Hb%y�qv��klb { gdk1`�^vá q­y%^6`�mlgi`���^j��kfh6qr_ag¸qv�Vcibj��max�b�èakl��stê­�Hb(y%^6s�b%k,qr`�gd`�mab(É6_åqrc ± qrcdka^H�.Þ � -�t � �ãÞ { àlà gdk1max�bkam4qv`�Ç�qv_aÇ `�^6m4qvmlgi^j`�u�^6_9max�b���Ô�îQ×Oï£í¸ðjî�ë)w3äTy+Â%í öOëjï�íæö�y��Lá1x�gdyåx¥á�btklb%b¡qvs�^6��`�mak�ml^Km4qvÜ�gd`�É¡maxVbtpHqr_amag¸qrcUÇ�b%_lgih6qrmagdh6b�^vu- á1gdmlx¥_ab%klpHb%y(m�ml^Kmlx�b
h6qvcd��b��¾Þ { à%± �YgdmlxémaxVgik­��`�ÇVb%_aklma^�^�Ç���á)b�yOqv`"måqrÜ6bÛu���`�y%mlgd^6`Hqrc)Ç�b(_agdh6qvmlgihjb%k�qvk­bOqvklgicdnéqrkÇ�gs#¾b%_ab%`�mlgÆqrmagd`�ÉKq s���cdmagçÌóh6q�_lg¸qv��cdbµu���`�y(magd^6` ± �fcdcU^rufmax�b��Vka�Hqrc)_l��cdb%kòklmagdcdc)qvpVp�cdn��¾kl��y4x?qrk
max�b�p�_a^�Ç��Vy%mòqv`VÇ¥yåx�qvgd`_a�Vcib(k+9�fk1qv`�b%Å�qrstp�cdb6�vcdb%m���kUy(^6`�klgiÇVb%_1max�b u���`�y(magd^6`Hqrc�Ç�b%_lgdh6qvmagdhjb1^vu�% ç `+@_�LÞ �{ à B¾á1gdmax�_ab(kap�b%y%mfml^��LÞ �{ à%± �.gd_aklmO�já)bµkaxHqrcdcyOqr_a_an�^j��mUmlx�bfh6qr_ag¸qvmlgi^j`�u�^j_as�qrcdcin��Oqr`�Ç�maxVb%`�á)bµkaxHqrcdc�kax�^vá"x�^vá Ï ��gdy4Ü�cin9á)b�qv_a_lgdh6bfqvm7max�b1k4qvstb1_lb%ka�Vcim���nòqv`�qvcd^6Éjná1gdmax�s���cdmagçÌóh6qr_ag¸qv�Vc b�yOqvcdy%��cd��k ± �fp�pVcin�gd`�É­max�bµu�^j_as
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q�nò_lbOqvÇ
^)#�max�b
_lb%ka�Vcim � %Fç `� �LÞ �{ à �ÏÜ ¬ç ` Þg�LÞ �{ àaà�* Þ ² z à
�fcdmab(_a`Hqrmagdh6b%cdn���á)b�`�^jmab
mlxHqvm ³¯Ïã± Þ ²6²�à gik�È ��kam1mlx�b
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h6qrci�Vb%k)^ru)q�u��V`�y%magd^j`�b(h6qvcd�Hqvmlb%Ç
kab%p�qv_åqrmab%cdn�^6`
bOqvy4x
y%^jstp�^6`�b%`�m��

f ç `vÞ �Y à � h . Ü ç `vÞgY .�à�(
qv`VÇ�mlx�b�Ç�b%_lgih6qrmagdh6b(kfqv_ab�mlx�b%` � f ç `� Y . �}Ü ¬ç ` Þ�Y .Pà��b%yOqv�Vkab­^6`�cdntmlx�b¡èeÎ¸ê�mlb%_as�gd`
max�b9ka��s�Ç�b(pHb%`VÇ�k�^6`�Y .l± ]�x�qv`�Éjgi`VÉ�max�b � kan�s��H^jcdk)ml^ � ��_lb%p�c¸qvy(gi`VÉ'Y­á1gimlx��Kqr`�ÇmaxVb,gd`�ÇVb%Å ÎLá1gdmlx �{ ��á�bæqr_a_lgihjb�gis�stb%ÇVgÆqrmab%cdn
qvm1pV_ab%y%gdklb%cdn Þ ² z à 9
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o b%kapVgimlb�max�b­uPqvy%m�max�qvm�max�b�^j_a��gdm4qvcdkZÃ . Þ �{ à s
q�nt��b�y%^6s�p�cdb%Å¾��max�b�b%`Vb%_aÉjn¡u��V`�y%magd^j`éÞ ² � à qvcdá1q�n�kµma��_l`�k
^j��m�ma^
�Hb_ab�qvc ± �¥bfyOqr`¡��klb,mlx�gdk1ma^�m4qvÜ6b
q­hjb%_an�pH^vá�b%_Pu£��c¾kax�^j_amµy%��m1á1x�gdy4x
gik1^ru�mab(`��Vkab%Ç
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ma^�maxVgi`VÜò^ruHmax�gdkUpV_a^6�Vcib(s qvk7stgd`�gds�gdý%gd`�Éâqµ_lbOqvc�u£��`�y%mlgi^j`�^vu¾mPá)^�gd`�Ç�b(pHb%`VÇ�b%`�mU_ab�qvc�h6qv_ag¸qr��cdb%kO�v`�qvstb(cinµmax�b_ab�qvc�qv`VÇ�gds
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s�gd`�gdstg ý(b6�vá�b,mlx�b%`
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