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n pulkfh_VÈ
�Hpux4Û�lk]Üpql)bcaOpqj`l1l`wVael`fcr�a1]ut�lkw�a
pu_�x(fha(_�l�o�w�fcbc]6jk]6o�wVa%^ ² rso�a%Æ�]�x%bca%j
Ý·��]6^k_�Þ´y ¸ { Â \ ²Uß pq_�Æsw�fcj�l`w�a(]6^`m�]utl`wVa
a%bca%rsa(_�lkjeaOpq^`lkw�~�àápql`a%^�~âpqfc^epu_�Æ
ã�^`a6~½pu_VÆ l`w�a(fh^´�Hpujkfcx
fc_�lka%^äpqx%l`fc]i_�je]qt®bc]ugiaåpq_�Æ jkl`^`fæt�ai~Hw���r
pu_�fclPm¬wHpuj´j`lk^`fcg6a%_l`]��V_�Æ�a%^kj`läpq_�Æ lkw�a��Ha%w�p�g�fc]i^1]ut�lkw�a
r
pul`a(^`f·pub�à)]i^`bcÆèçÍt�^`]ir�l`wVa,��a%Èifh_V_�fc_�ÈH~ é
ê6ë¬ì·í�ì·î¢ì·ï °ð lñw�puj¬läpuÛia%_èlPà�a%_�lPmiËòlkw�^`a(a�x(a%_�l`��^kfha(j�l`]���^`fc_�È lkw�fcjñÆV^`aOpqról`]8t�^`�Vfhlkfc]6_ ° \ ° \�]i��bc]6r�� È�p�g6a���j¬l`w�a
r�]�ÆVa%^`_��_�ÆVa%^`jkläpu_VÆ�fc_�È ]ut�à1wHpul�à1wHpql,à�]6�VbhÆ8o�^`]ugia�l`w�a¬�Hpujkfcx�fh_�lka%^äpqx%l`fc]6_.~½a%bca%x%lk^`]6jkläpql`fcx%jO~Lfc_ lkw�a�b·pulka ±�É z6{Vô j °
ð l�à�]6��bcÆläpqÛ6a�pu_�]il`w�a%^1w���_VÆ�^`a%Æ
miaOpu^kj1l`]¬fhÆVa%_�l`fæt�m¬l`w�a��Hpqj`fcxex%]i_�j`lkfcl`��a%_�lkje]ut�r
pulkl`a%^1puj�a%bca%x%lk^`]6_Vj
Ý·õ ° õ °�ö w�]6r�o�j`]i_�fh_ ± zi� Épu_VÆs÷ ° � °uø fcbcbcfhÛ6pq_
fc_ ± �6{i� ß pu_�Æ¬_���x%bca%fLÝ ²1° ÷1�Vl`w�a%^Ít�]6^kÆ�fc_ ± � ±6±�ß ~6pq_�Æ�m6a(l)pu_�]il`w�a(^UlPà)]�Æ�a(xOpuÆ�a(j1l`]�t�]i^`r���b·pql`aLl`w�aãH_Hpqb�fc_�Èi^`a%Æ�fca%_�l1_�a(a%Æ�a%Æ8t�]6^�p¬o�^`a(Æ�fcx%l`fcg6a9l`w�a%]i^`m
]utUlkw�a%j`a¬l`fc_�ms]i�6Ç4a%x%lkjO~ Î �Hpu_�lk��r3r�a%x4wHpu_Vfhx(j °Uö wVa
^äpqo�fcÆ�~�w�a�puÆ�mÆ�a%gia%bc]6o�r�a%_�l`j�]ut�aOpq^`bcm�lPà�a%_�l`fca%l`w�x%a%_�l`�V^`m
o�^`]irso�lka%Æsv ° � °µø¤°�n fh^4pux1fc_ ± �6�i��l`]¬r�pqÛ6a�l`w�a´t�]ibhbc]uà1fc_�È�j`l4pulka%rsa%_�l�]ut]6oVl`fcrsfcj`rùl`a%r�oHa(^`a%Æ à1fclkwsÆ�fcjäpqo�o�]6fc_�l`rsa(_�l�ú

ö w�aeÈia%_�a%^4pub�l`w�a%]i^`m�]qt Î ��pu_�l`��r�r�a%x4wHpu_�fcx%jLfcj�_�]uàYpubcrs]ij`l�x(]6rsoVbha(l`a °.ö w�ae�V_�Æ�a%^kbhm�fc_�È
oVw�m�jkfhx�pub�bÅp�à1j°%°O° t�]6^ °O°(° p9b·pu^`ÈiaeoHpq^`l1]qt�o�w�m�j`fcx%jepq_�Æslkw�a�à1w�]6bcae]qt�x4w�a%r�fcj`l`^kmspu^ka,lkw���j1x%]6r�o�bca%l`a(bhm�Û�_�]uà1_.~�pq_�Æ
l`w�aÆ�fæûsx%��bclPm�fcj)]i_�bcmsl`w�pul °%°%° l`wVa%j`a
b·p�à1j1bcaOpqÆsl`]�a Î ��pul`fc]i_�j1r���x4w�l`]�Æ�fæûsx%�Vbhl�l`]���a
jk]6bcg6pu��bca °
n a%j`o�fclka�l`w�aspqr�puü(fh_VÈ6bcm�^äpqo�fcÆKo�^k]6Èi^`a%jkj
]ut)lkw�a�aOpq^`bcm lPà�a%_�l`fca%l`w�x%a%_�lk��^`m�~�fcl�à�]6��bcÆ l4puÛ6a¬_�aOpq^`bcmKpq_�]6lkw�a%^´ã�t�lPmm6a�pu^`j´l`]�j`��^krs]6�V_�l�l`wVañÆ�fæûsx%�Vbhlkfca%j1à1w�fcx4w n fc^äpqx�t�]i^`a%j4p�à °)ý ]uà)a(g6a%^�~Hfcl1fcj1_�]uàþoH]ij`jkfh�Vbhaåt�]6^´��jelk]�à1^`fcl`a
jk]ut�lPà1pu^ka^`�V_�_�fc_�È¬]6_�p9o�a%^`jk]6_Hpqb�x%]irso���lka%^�l`]¬j`]6bcgiael`wVa%j`a
a Î ��pul`fc]i_�j ° �þx%]6r��Vfh_�pul`fc]i_�jL]ut�lkw�^`a(a
Æ�a%gia%bc]6o�r�a%_�l`j�r�puÛia%jUlkw�fcjo�]6j`jkfc��bca6ú
Ý ±�ß lkw�a
Æ�a%gia%bc]6o�r�a%_�l1]ut)ÆVa%_�j`fclPm�t���_Vx%l`fc]6_�pub�lkw�a%]i^`mèÝ n � öeß ~�t�]i^eà1w�fcx4w ÿèpubclka%^ Ê ]6w�_ jkwHpu^ka%Æ�l`w�a ± �i�6z� ]i�Ha(beo�^kfhü(a�fc_"\�w�a%rsfcjkl`^`m¤pu_VÆ?à1wVfhx4w fhj¬l`wVa j`���6Ç a%x%ls]qtel`w�a(j`a _�]il`a%j��
Ý�� ß l`w�a
Æ�a(g6a%bc]6oVrsa%_�l¬]uteo�]uà)a%^Ít���b´_�a%à_���rsa(^`fcxOpubVrsa%lkw�]�Æ�jO~ià1w�fcx4w�pu^kaelkw�a�r�pufc_
jk���6Ç4a%x(le]ut�lkw�fcj)x(]6��^kj`a���pu_�Æ Ý ¯6ß l`w�a´a%Ä�oH]i_�a%_�l`f·pub½oV^`]6Èi^`a%jkj1fc_�x%]6r�o���l`a(^o�]uà)a%^ °Lð _
l`w�fcj1x%]i��^`jka
m6]i��à1fcbcb�a%Ä�o�bc]6fcl)lkw�a%jkañlkw�^`a%a9Æ�a%g6a(bh]io�rsa(_�lkj)lk]¬t���bæãHbcb ² rso�a%Æ�]�x%bca%j�ô�Æ�^kaOpur+t�]6^�m6]i��^`jka%bæt °
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�.fcÈ6��^ka ± fcbcbc��j`lk^äpql`a%j�l`w�a9rs]�Æ�a%^k_sj`x(fha(_�lkfæãHx
g�fca%àY]ut)p9lPm�o�fcxOpub½r
pul`a(^`f·pub�j`m�j`lka%r�j`�Vxäw pqjep¬rs]6bca%x(��bca1]6^1j`]ibcfhÆ °Lö w�a_���x%bca%f1pu^ka�j`r�pqbcbò~�o�]6fc_�lPËPbcfhÛiañ]i�6Ç4a%x%lkjO~Upq_�Æ¤à)a�ÆVa%_�]6lkaslkw�a%fc^
bc]�xOpulkfh]i_�j�fc_���� ¯ Æ�fcrsa%_�jkfc]6_Hpqb�j`o�pux%a
puj����� ~���! ~°%°�°%°1ö w�a9a%bca%x%l`^k]6_�j�~�à1w�fcxäw8wHp�g6a�r���x4w
j`r
pubcbca%^)r
pujkjO~�rs]ugiaer���x4w�rs]6^ka Î �Vfhx4Û�bcm�pq_�Æ
j`o�^kaOpuÆ�]6��l1fc_�l`]¤çka%bca%x%lk^`]6_x%bc]6�VÆ�j`é�à1w�fcx4w
à)a�bcaOpq^`_
�Ha(bh]uà l`]�Æ�a%jkx%^`fc��añfc_�l`a%^krsj1]utL]6^k��fcläpubcj °ö w�asb·pq^`È6a�ÆVf#"½a%^ka%_�x%a
fc_Klkw�asr
pujkj,]qtel`w�a�_���x%bca%f1pu_�Æ¤a%bca%x(l`^`]i_�j�pubcbc]uà1j,�Vjñlk] x%]6_Vj`fcÆ�a%^¬l`w�a�_���x%bca%f1puj
_�a�pu^`bcmj`l4pulkfh]i_Hpu^km¤x%]6r�oHpu^ka%Æèlk]Klkw�a
a%bca%x%lk^`]6_Vjsj`]¤lkwHpul¬à�a�r
p�mKx(]6_�jkfhÆVa%^�l`]iläpub1a(_�a%^`Èimè]qt,l`wVa�jkm�j`l`a(r%$�Ý ��&��' ��! ('*)�)�) ßt�]i^ñaOpqx4w?o�pu^`lkfcx%��b·pu^�pu^k^äpu_VÈ6a%r�a%_�lñ]qtel`w�a
_���x%bca%fP~)p Î �Hpu_�lkfhlPm¤à1wVfhx4w È6fcg6a%j¬��jsp8l`^ka%rsa%_VÆ�]6��j�Û�_�]uà1bca%ÆVÈ6as]qtel`w�aj`m�jkl`a%r ° ��]i^�fc_�j`l4pu_�x%ai~elkw�aKr�fc_�fcrñ��r g6pubc��a ]qt�$ ]ug6a%^
pubcb1o�]6j`jkfc��bcaK_���x%bcaOpq^so�]6jkfhlkfc]6_�j+�� � ' ��  '�)*)�) È6fcgia%j�l`w�a��fc_�Æ�fc_�È�a%_�a%^kÈ6m�]ut1l`w�a¬j`m�jkl`a%r °ñö wVaÜpq^`^äpq_�È6a(rsa%_�l�]ut)lkw�a�_���x%bca%fLt¢]6^�à1w�fcx4wKlkw�a�a%_�a%^kÈ6m�fcj,r�fc_�fcr�f ü%a%Æ
Èifhgia%j�l`w�aa Î ��fcbcfc��^`fc��r�jkl`^k��x%l`�V^`a6~�fc_�x%bc��Æ�fc_�È�pubcb½]qt®lkw�a��H]i_�Æ
bca%_�È6lkw�jO~V�H]i_�Æ pu_�Èibca%jepu_�Æ.~�t�]i^1j`]6bcfcÆ�j�~�l`w�a�b·pulkl`fcx%a�oHpu^4pur�a%l`a%^kj °ö w�a´Æ�a%^`fcg6pql`fcg6a%j7]ut�$ à1fclkw�^`a%jkoHa%x(lel`]9l`w�a´x%]�]6^`ÆVfh_�pul`a(j)]qt�l`w�a�_���x%bca%f�È6fcg6a1lkw�a1t¢]6^`x(a%j �,.- �0/2143576 $þ]6_�lkw�a�_��Vx%bca%fP~à1w�fcx4w�Æ�a%lka%^`r�fh_Va1w�]uà"l`w�a1jkm�jkl`a%r+a%g6]ibhgia%jUfc_�l`fcr�a ° �V^`]6rùl`w�fcj�~6à�aexOpq_�x%]6r�o���lka)lkw�aeg�fc��^äpql`fc]6_�pubit�^`a Î �Va%_�x%fca%jepq_�Æa%gia%_Klkw�a�rsa(bhlkfc_�È�oH]ifc_�l´]ut)lkw�a¬j`m�j`lka%r °9ö w�a%j`aspq^`a1Ç4��jklåpÜt�a%àù]ut)lkw�a�l`w�fc_�Èijeà1w�fcx4w�à)a¬xOpu_�x%]irso���lkasê6ë�ì·í�ì·î¢ì·ïi~��jkfh_VÈ�]6_�bcmspåt�a%à t���_�ÆHpqrsa%_�l4pub�x%]6_�jkläpq_�lkje]qt�_Hpql`��^kañpuj1a%Ä�o�a%^`fcr�a%_�läpub½fc_�oV��l*8
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n a%_�jkfhlPm8t���_Vx%l`fc]6_�pubLl`w�a(]6^`mYÝ Æ�a%gia%bc]6o�a%Æ¤��m ý ]6w�a%_���a%^`È�~ Ê ]6w�_�~Lpu_VÆ Ì�w�pur@? ± ~ �BA ß È6fcgia%jñp�^`a%b·pql`fcg6a%bcm jkfcrso�bca
o�^ka4Ëj`x(^`fco�l`fc]i_
t�]i^Ll`w�a�l`]iläpub�a%_Va%^`Èimñ]qtâp´j`m�j`lka%r�]utHa%bca%x(l`^`]i_�j)pq_�Æñ_���x(bha(f ° �V]6^�lkw�a1o���^koH]ij`a1]qtHl`w�fcjLx%]i��^`jka6~�m6]i�
r�p�m´läpuÛial`wVfhj�Æ�fcjkx%��j`jkfc]6_¤pujeÈifcg�fc_�È�]6��^´�Hpujkfcxño�]6jkl`��b·pulka%j�]ut Î �Hpq_�l`��r�r�a%x4wHpu_�fcx%j ° Ý��V]6^�psr�]6^kaet¢��_�ÆHpqrsa%_�läpqb�Æ�fcjkx%��j`jkfc]6_�~m6]i�sr
p�mñà1fcj`w
lk]�x%]6_�jkfcÆ�a%^,v®w�m�je}iz ¯�°µßö w�a%^ka pq^`a
lPà�] �HpujkfcxslPm�oHa(j�]utea%_�a(^`È6m à1w�fcx4wèà�asr���jkl
x%]6_Vj`fcÆ�a%^�~)o�]6lka%_�l`f·pub�a%_�a(^`È6m"pu_�Æ¤lkw�a
Û�fh_Va%l`fcxs]qtel`w�aa%bca%x%lk^`]i_�j ° Ý¢÷1a%r�a%r���a%^�l`wHpql
à)a�^`a%È�pu^kÆèl`wVa�_���x(bha(fápqjñjkläpulkfc]6_Hpq^`m ° ß ÿ¤a���a%È6fc_è��a%bc]uà�fc_èÌ�a%x%lkfh]i_ ¯V°h± à1fhlkw¤l`w�ao�]6l`a(_�lkf·pub�a%_�a%^kÈ6m�~Uà1w�fcx4w¤x%b·pujkj`fcxOpub1a(bha(x%l`^k]6j`l4pulkfhx
lkw�a%]6^km¤Æ�a%jkx%^`fc��a%j Î ��fcl`a�à)a(bhb °8ö w�a%_�~7l`]�Æ�aOpub�à1fcl`w l`w�a�Û�fc_�a(l`fcxa%_�a(^`È6m�~�à�a�à1fcbhb�wHp�gia,lk]�fc_�lk^`]�Æ���x(a Î �Hpq_�l`��r rsa%x4wHpq_�fcx%j�fh_
Ì�a%x%lkfc]6_ ¯V° � °
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X1

X3

X

("electron clouds")

(origin)

(nucleus)

�.fcÈ6��^ka ± ú ø ]�Æ�a%^`_"g�fca%à�]qt,p r�]6bca%x%��b·pq^,]i^ñjk]6bcfcÆ¤j`m�j`lka%rKúÚ_��Vx%bca%f
Ý·b·pu^kÈ6a�Æ�]6lkj ß ~7a%bca%x%lk^`]6_"x%bc]i��Æ�j
Ý·È6^ka%m¤j`w�puÆ�a%Æ^`a(È6fc]6_�j ß%°

CEDGF HJILK.M=NPOPQ:RSNPTUNPVGMWR
ö w�a%^ka pq^`a
l`wV^`a%a�È6^k]6��o�j�]ut�a%bca%x%l`^k]6jkläpulkfcxKfc_�l`a%^4pux%lkfc]6_�j�à1w�fcxäw"à�a
r���j`l�x%]i_�j`fcÆ�a(^Oú�fc_�lka%^äpqx%l`fc]i_�j�]ut
_���x%bca%f´à1fhlkw_���x%bca%fP~L]utea(bha(x%l`^k]6_�j�à1fhlkw¤_���x%bca%fP~Upu_�Æ ]utea%bca%x(l`^`]i_�j�à1fcl`w a%bca%x%l`^k]6_�j ° \�]6�Vbh]ir���ô jeb·p�à�j`l4pul`a(j�l`wHpqlñlkw�a
oH]il`a%_�l`f·pqba%_�a(^`È6m
��a%lPà�a%a%_ lPà�]ñx4wHpq^`Èia%jYX � pu_�Æ�X  pql1j`a%o�pu^äpql`fc]6_�Z �L fcj

[ �\?^]S_`A X � X  Z �L '
à1w�a%^ka&?^]S_`A�fcje\�]6��bc]ir���ô jUx%]6_Vj`läpq_�l � °ö w�a�l`]6l4pub�o�]6l`a(_�lkf·pub6a(_�a%^`Èimñpu^kfcj`fc_�È1t¢^`]6rþl`wVa)fc_�l`a%^4pux%lkfc]6_�jUpur�]6_�È1pubcbil`w�a�_���x%bca%f�fcj�Ç4��jkl�lkw�a)jk��r ]qtHpubcb6oHpqfc^PËPà1fhjkafc_�l`a%^4pux%lkfh]i_�jO~ [UaSb _dc a�b _ � ±

� ?^] _ Afe  �ghBijWk l h l km h k ' Ý ±�ß
à1w�a%^ka�e�fcj1l`wVa
x4wHpu^kÈ6a
]qt�l`wVa
a%bca%x%lk^`]6_.~onspq_�Æqp fc_�Æ�a%Ä�Æ�fr"âa%^ka%_�le_���x%bca%fP~ m h k fcj)lkw�a
jka%oHpu^4pulkfh]i_
�Ha%lPà�a%a%_�_���x%bca%fUnpu_VÆ�pU~ l h fcj�l`w�a
pql`]6r�fcx)_���r���a%^U]qt�_��Vx%bca%��j2n�~�pq_�Æslkw�a1tPpux%lk]6^�]ut ±*s ��fcj)lkw�a´tòpur�]6��jLÆ�]i����bca4ËPx%]6�V_�lkfc_�È
x%]i^`^`a(x%l`fc]6_l`]�a(_�j`��^ka
l`w�pul1à�a,x(]6��_�l1aOpqxäw8oHpufc^PËPà1fcj`a´fh_�lka%^äpqx%l`fc]6_
]i_�bcm�]6_�x%a °Ì�fcrsfcb·pu^kbhm�~�l`w�a�o�]6lka%_�l`f·pub.a%_�a%^kÈ6ms]qt)p!t%ì·í�uwvyx a%bca%x%l`^k]6_Kpql1oH]ij`fcl`fc]i_ �z Æ���a
lk]ñlkw�a
_���x%bca%f.fcj

{ a�b _OÝ �z ß �|/�? ]S_GAfe  g - l hm h ' Ý�� ß
à1w�a%^ka m h fcj
l`w�a
Æ�fcjkläpu_Vx%a�t�^k]6r o�]6fc_�l �z lk]K_���x%bca%�Vj}n °Kð telkw�asgi]6bc��r�añÆ�a(_�j`fclPmYÝ·_���r���a%^
o�a%^¬��_�fcl¬g6]6bc��r�a ß ]uta%bca%x%lk^`]i_�j
fcjY~LÝ �z ß ~½l`w�a(_Klkw�añ_���r���a%^1]qt)a%bca%x%lk^`]6_Vj
fc_ l`w�a¬g6]ibc��rsa�a%bca%r�a%_�lY� { _�aOpq^�oH]ifh_�l �z fcj�~LÝ �z ß � { pu_VÆ l`w�a�G�U�����:���(���U�^�����(�:�L���.�f�����f�G�E�W�d���(�(�^���U���:���������W�����2���f�:�E���f�:�G�����y���f�����(� �U =���f¡��^�(�E�^���f�(�`���(�(�^���L¢��f�(�G���f�^�E£(�^�E�^���(���f��������y���L�����f�= W�(�^�`�2��£(£��L���o�S�L�^�d !�^���f¤��(�����U�(�����`¡��L���G�

¯



l`]iläpqb½oH]il`a%_�l`f·pqb½a%_�a%^kÈ6m
]utLl`w�a
a(bha(x%l`^k]6_�j´fh_�lka%^äpqx%l`fc_�È�à1fcl`w
lkw�a�_��Vx%bca%f�fcj
[�¥`¦ c a�b _7�|§ { a�b _uÝ �z ß ~LÝ �z ß � {�' Ý ¯iß

à1w�a%^kaUl`wVaUfc_�lka%È6^4pubifhj½]ugia%^�pqbcbu]ut�jkoHpux(a ° Ý ö w�a(^`a�fhj½_V] ±*s �7Æ�]i����bca4ËPx%]6��_�lkfh_VÈ1x%]6^k^`a%x%lkfc]6_¬w�a%^`a7�Ha%x�pu��jka)lkw�aUfc_�l`a%^4pux%lkfh]i_��a%lPà)a(a%_Ka(bha(x%l`^k]6_©¨ ± pu_�Æ
_���x%bca%�VjY¨��¬fcj1_�]6l1x(]6��_�l`a(ÆKpuÈ�pufc_sà1w�a(_ à)a�Æ�]�lkw�a
fc_�l`a%^4pux%lkfc]6_
�Ha(lPà)a%a(_ a%bca%x%lk^`]6_ª¨��pu_VÆ�_���x(bha(��j2¨ ± 8 ß�.fh_�pubcbcm�~(l`w�aUa(bha(x%l`^k]6_�jUfc_�l`a(^äpux(l�_�]il�]6_Vbhm´à1fcl`w
lkw�a)_���x(bha(fò~����Vl�pubcjk]eà1fcl`w�l`wVa%rsjka%bcg6a%j ° �V^`]ir \�]i��bc]6r���ô j�bÅp�à
~(l`w�ao�]6l`a(_�lkf·pub6a(_�a%^`Èim�t�]i^�p�j`fc_�È6bcaUa(bha(x%l`^k]6_�pul½o�]6fc_�l �z x%]irsfc_�È7t�^`]ir lkw�aUa%bca%x(l`^`]i_�jUpul.oH]ifh_�l �z¬« fcj:?^]S_`Afe  ~LÝ �z¬« ß � { « s=­ �z / �z¬« ­à1w�a%^ka ­ �z / �z « ­ fcj�l`w�a�Æ�fcj`l4pu_�x(a,��a%lPà�a%a%_
o�]6fc_�l`j �z pq_�Æ �z « °Lö w�aelk]6l4pub½o�]6l`a(_�lkf·pubVt�]6^1p
jkfc_�È6bcaea(bha(x%l`^k]6_ pul�oH]ifc_�l �z fcjl`wVa%_ ®
Ý �z ß �¯?^]�_°Afe  § ~LÝ �z¬« ß � { «­ �z / �z « ­ )

Ì�l4pu_�ÆHpq^`Æ
a%bca%x%lk^`]ij`läpql`fcx%j�l`a(bhbcj1��j1lkwHpul1ÆV]6fc_�È¬l`w�fcj1fc_�l`a%Èi^äpub½fcj1a Î ��fcg6pqbha(_�l�l`]¬j`]ibcg�fc_�È�v.]6fcj`jk]6_�ô j1a Î �Hpql`fc]6_.~1  ® Ý �z ß �0/1y²±�?^]S_`Afe  ~LÝ �z ß�) Ý·y ß
�.fc_Hpubcbcm�~(]6_�x(a)à�aUwHp�gia

®
Ý �z ß ~ulkw�a�oH]il`a%_�l`f·pqb�a(_�a%^`Èim�t�]i^�l`wVa)a%bca%x(l`^`]i_�jUfc_�l`a%^4pux%lkfc_�Èeà1fcl`w9l`w�a%r�j`a%bcgia%j.t�]6bcbc]uà1j½l`w�a�jäpqrsabc]6Èifhx�puj�Ý ¯iß ����l1à1fcl`w�l`w�a�Æ�]i����bca4ËPx%]6��_�lkfh_VÈñx%]i^`^ka%x%l`fc]i_ ]ut)Ý ±Oß ��a%xOpu�Vj`a
à�a
pu^`a�Æ�a�pubcfc_�Èñà1fclkwsl`wVa,lk]6l4pub½fc_�l`a%^4pux%lkfh]i_]utUp¬È6^k]6��o
]utLoHpu^kl`fcx%bca%j1à1fcl`w
fcl`jka%bætä~ [�¥`¦ c ¥°¦ � ±

� § ®
Ý �z ß ~LÝ �z ß � {�) Ý ¸iß

CED°³ ´�µ2T�¶·NPµ2¸ ¸�KUMP¹ºT�¶ºVLMWR
²LÎ j ° Ý ± ~ ¯ ~ ¸6ß Æ�a%jkx%^`fc��añlkw�a
o�]6lka%_�l`f·pub.a%_�a%^kÈ6m
]utUl`wVa
j`m�j`lka%rK~V����l1à�a
m6a(l1wHp�g6a
lk]�Æ�a%lka%^`r�fh_Va,lkw�a
a%bca%x(l`^`]i_KÆVa%_�j`fclPm~LÝ �z ß pq_�ÆswHp�gia1m6a%l�l`]9x%]6_�jkfcÆ�a%^�l`w�a´Û�fc_�a(l`fcxea%_Va%^`Èim�]ut�l`wVaea%bca%x%lk^`]i_�j °�n a(_�j`fclPm¬t���_Vx%l`fc]6_�pub�lkw�a%]6^km�Æ�a%lka%^`r�fh_Va%j)��]6lkw]utLl`w�a(j`a Î ��pu_�l`fcl`fca%j °ÿYfcl`w�fc_ ÆVa%_�j`fclPm
t¢��_�x%lkfh]i_Hpub.l`w�a(]6^`m¤p�jka%l
]qt Î �Hpu_�l`�Vr�rsa%x4wHpq_�fcxOpub�»ñï�¼�í¾½`¿¾¼�ê�À ï�Á%ë�ì·î¢ê(vrtÃÂ - Ý �z ß Æ�a%j`x(^`fc�Ha(j
l`w�aa%bca%x%lk^`]i_�j °8ö w�a%j`a pq^`a�l`wVasa%bca%x%lk^`]i_�fcxs]6^k��fcläpqbhj9l`wHpql
m6]i�¤bha�pu^`_èpq�H]i��l
fc_¤fc_�l`^`]�Æ��Vx%l`]i^`m�xäwVa%rsfcj`lk^`m�x%b·pujkjO~LaOpqxäw ]utà1w�fcx4w¤��j`��pubcbcm x%]6_�l4pufc_�j
lPà�]
a%bca%x%l`^k]6_�j Ý ]6_�a�jko�fc_�ËP��oèpu_�Æ�]6_Vasj`oVfh_ÀËòÆ�]uà1_ ß%°�ð _¤Èia%_�a%^4pubP~Ll`w�a(j`as]i^`��fcl4pubcj�r�p�m
�Hax%]irso�bca%Ä½~½jk]KlkwHpul
à�asr��Vj`l
pubcj`]8x%]6_�jkfcÆ�a%^¬l`w�a�x%]6r�o�bca%Ä x%]i_OÇ4��È�pul`a(jñ]qtálkw�as]i^`��fcläpqbcjO~�Â:Ä- Ý �z ß%° �V]6^
lkw�asoV^`]6�Vbha(rsj]ut�fh_�lka%^`a%jkl�fh_8l`w�a%fc^�x%]i��^`jka6~½l`wVañ]i^`��fcläpqbcj,pubcà1p�m�j1l`��^k_K]i��l�l`]s��a¬^`aOpqb�jk]slkwHpul�Â:Ä- Ý �z ß �ÅÂ:Ä- Ý �z ß(°�ö w���jO~�fæt)m6]i�Kpu^ka��_�tPpursfcbcf·pu^L]6^1^k��j`lPm
à1fcl`w
x%]irso�bca%Ä�_���r���a%^kj1m6]6�
xOpq_
j`fcrso�bcm¬fcÈ6_�]i^`a�l`w�aÇÆ�ô j ° ÿ¤a,fc_�x(bh�VÆ�a�l`w�a%r t¢]6^1l`wV]6j`a9fh_�l`w�ax%]i��^`jka,à1wV]Üpq^`a´tòpur�fcbhfcpu^Là1fcl`w Î �Hpq_�lk��r�r�a%x4wHpu_�fcx%j�pu_�Æ�à1w�]ñr
p�m
wHp�giaefc_�l`a%^ka%j`l´fh_�oV^`]6�Vbha(rsj�à1w�a%^`a�lkw�a�]6^`�Vfhl4pubcjxOpq_���a
x%]irso�bca%Ä °ÿYfcl`w�fc_ Î ��pu_�l`��r r�a%x4wHpu_�fcx%j�~Ulkw�a
j Î �Hpu^ka
r�puÈi_�fcl`��ÆVa�]ut,a�pux4w"]6^`�Vfhl4pub�È6fcg6a(j�l`w�a
o�^k]6�Hpq��fcbhfclPm ]qteãH_VÆ�fc_�È pq_a%bca%x%lk^`]i_�~�à1wVa%_Kfc_�l`wHpql�]6^`�Vfhl4pubP~½pul
pu_�m
o�]6fc_�l,fc_ jkoHpux(a6~WÈsÝ �z ß �ÉÂ:Ä- Ý �z ß Â - Ý �z ßºÊË­ Â - Ý �z ß*­  °9ö w�añ]i^`��fcl4pubcj
pu^`a¬_�]ilt�^ka%a�l`]���aåpq_�m¬t���_�x%lkfc]6_�j�à1wHpulkj`]�a%gia%^O~V����l1r���jklU]6��a%msx(a%^`l4pufc_
x%]6_�jkl`^4pufc_�l`j ° �.fh^kj`l�~��Ha%x�pu��jka
l`w�a�a%bca%x(l`^`]i_ r���jklU�Haj`]irsa%à1wVa%^`a�fc_
j`oHpqx%a6~�lkw�a
o�^k]6�Hpq��fcbcfhlPm¬r���jklápqÆ�Æs��o
lk]���_�fclPm�~

± � § ÈsÝ �z ß � { � § Â Ä- Ý �z ß Â - Ý �z ß � {�) Ý�} ß
ð _ puÆ�ÆVfhlkfc]6_slk]ñlkw�fcj
í�ï�Á�Àñêwvhì·î�Ìex(]6_�jkl`^äpqfc_�l�t¢]6^�aOpux4w ]i^`��fcläpqbUÍ`~�lkw�a
]i^`��fcläpqbcj)r���jkl)��a�ï�Á%î�¼�ïduiï6í�êwvHl`]¬aOpqxäw8]6l`wVa%^O~

{��Î§ÉÂ Ä- Ý �z ß Â=Ï�Ý �z ß � { t�]6^2Í�Ð��Ñ ' Ý Éiß
l`wVa x%]6_VÆ�fcl`fc]6_ ��m à1w�fcx4wYÆ�a%_�jkfclPm¤t���_Vx%l`fc]6_�pub1l`wVa%]6^km?a(_�x%]�Æ�a%j
l`wVa©Ò1ê�ÓSvcì�xÕÔSÖ�vyÓSt%ì·ï6íq×WÁ%ì·íPÖ�ì ×=vyx¬t�^k]6r¾a%bca%rsa(_�l4pu^kmx4w�a%r�fhjkl`^kmñx%]i��^`jka%j ° �eoHpq^`l7t�^`]ir�l`w�a%jka�x%]6_�jkl`^4pufc_�l`jO~�lkw�ae]i^`��fcl4pubcj)pu^kaex%]irso�bca%lka%bcm
t¢^`a%a °Lö w���j�~�à)a1r
p�m
x%]ir���fc_�aápqbcb^`a(bha(g6pu_�l1x%]6_Vj`l`^4pufc_�l`j´fh_�lk]ñlkw�a�ï�Á%î�¼�ïií�ï�Á�À¬ê(vcì·î�Ì1x%]6_Vj`l`^4pufc_�lO~

§ Â Ä- Ý �z ß Â=Ï�Ý �z ß � { �ÙØ ± ÍU��Ñ{ÚÍEÐ��Ñ ) Ý�z ß
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ö w�aea(bha(x%l`^k]6_sÆVa%_�j`fclPmspq_�Æ�l`]iläpubVÛ�fc_�a(l`fcx1a%_�a%^kÈ6m�x%]irsa1Æ�fc^ka%x%l`bcm9t�^`]ir�l`w�a1]i^`��fcläpqbcj °.Â a%x�pu��jka,lkw�aej Î �Hpu^kae]ut½aOpqxäw]6^k��fcläpqb�Èifcg6a%j�l`wVa�Æ�fcj`l`^kfc����l`fc]i_K]qt)l`w�a�a(bha(x%l`^k]6_�j¬fc_ l`wHpql
]6^k��fcläpqbò~�lkw�a�l`]iläpubLa%bca%x(l`^`]i_èÆ�a(_�j`fclPm à1fcbcbL�Ha�lkw�añjk��r ]utj Î �Hpq^`a%j´]utLl`w�a
]i^`��fcl4pubcj)lkfcrsaelkw�a�_���r��Ha(^)]qt®a(bha(x%l`^k]6_�j�Û - fc_s]6^�çÍãHbcbcfh_VÈ6é
aOpqx4w�]i^`��fcl4pubP~~LÝ �z ß � g - Û - ­ Â - Ý �z ß*­  ) Ý�� ß
Ý·�´j
rsa(_�lkfc]6_�a%Æ¤pu��]ug6ai~���jk�Hpubcbcm lkw�a%^`a
pu^ka&Û - �3��a%bca%x%lk^`]i_�jñfc_¤aOpqx4w¤]6^`�Vfhl4pub °µß ö w�a�l`]iläpub7Û�fc_�a(l`fcx�a%_�a%^kÈ6m�]ut1l`w�aa%bca%x%lk^`]i_�j&Ü ¥`¦ fhj¬j`fcr�fhb·pq^`bcmñÇ4��jkl�l`w�a
jk��ró]ug6a(^�]6^`�Vfhl4pubcj¬]ut,lkw�a
_���r��Ha(^
]ut�a%bca%x%l`^k]6_�j�fc_èaOpqxäw"]i^`��fcläpqb1l`fcrsa(j
l`w�aa%bca%r�a%_�läpu^km Î �Hpu_�l`�Vr3r�a%x4wHpu_�fcxOpqbHa(Ä�oV^`a%jkj`fc]6_
t¢]6^�l`w�a
Û�fc_�a%lkfcx,a(_�a%^`Èim
]ut�a�pux4w
]6^`�Vfhl4pubP~

Ü ¥°¦ � g - Û - § Â Ä- Ý �z ßÃÝ /\Þß  ��à 1  Â - Ý �z ß°á � {�) Ý ± { ß
ö w�a%^kaspu^`fcjka%j´t�^`]ir pqÆ�g6pu_�x(a%Æ Î �Hpq_�l`��r�r�a%x4wHpu_�fcx%j´]6_�aåãH_HpubLjk����l`bca¬oH]ifc_�l °eö wVaña%bca%x(l`^`]i_KÆVa%_�j`fclPm ÆVa4ãH_�a%Æ�fc_Ý�� ß fhj�]i_�bcm pq_ p�gia%^äpqÈ6a °¬ö w�a�pux(l`�HpqbUÆ�a%_�jkfclPmJâH��x%lk�Hpulka%jO~L^ka%j`�Vbhlkfc_�È
fh_8^`a%b·pulkfcg6a%bcm jkr�pubcb½���Vl
fcrso�]6^`l4pu_�l1a%^k^`]6^kj
fc_²LÎ j ° Ý ¸ ~ ± { ß ÆV��a
l`]�x%]6^k^`a%b·pulkfc]6_�j�fc_èlkw�a%jkaJâH��x%lk�Hpulkfc]6_�j °¤ð _"l`w�a%]i^`m�~Uà�a
r�p�m x%]i^`^ka%x%l�t¢]6^¬l`w�a%jka a%^k^`]6^kjsa%Ä�pqx%l`bcm�~����l´l`w�fcj1lk��^`_�j´]6��l´l`]���a Î ��fcl`a�Æ�fæûsx%��bcl1fc_
o�^äpqx%l`fcx%a ° �ùg6a%^km
È6]�]�Æ pqo�o�^k]uÄ�fcr
pul`fc]i_ñlk]�l`w�fcj�xdÔSÖÕ¼Vê6í�uSx�½LÖ4ïSÁ�ÁLx�vhêiî�ì·ïiíx%]i^`^`a(x%l`fc]6_.~)jk��ûsx%fca%_�l¬fh_¤oV^äpux(l`fcx%a
l`]�x%]6r�o���lka�rs]6jkl
o�^k]6o�a%^`lkfha(jsl`]8à1fhlkw�fc_èp
t¢a%à�o�a%^`x%a(_�l�~�fhj¬l`wVa©vcï*Ö4êwväãSxOí¾t%ì·î�Ìêd×S×�Ákï*ÔiìåÀñêiî�ì ï6í $Eæ _ �|§ÉÛ�æ _ Ý�~LÝ �z ß`ß � {�' Ý ±6±�ß

à1w�a%^ka�Û�æ _ Ý )*)�) ß fcj1p¬^`a%b·pql`fcg6a%bcm�jkfhr�o�bcm
t¢��_�x%lkfh]i_
à1w�fcxäw�à)a�à1fcbcb½o�^`]ug�fcÆ�a�b·pulka%^1fc_sl`wVa,x(]6��^kj`a  °ö wHpul�ô j1fhl·çsl`wVfhj1fcjepqbhb�l`wVa Î �Hpu_�l`�Vr�rsa%x4wHpq_�fcx%j1à�a,_Va%a%Æ lk]ño�^ka%Æ�fcx%l�pux%x%�V^äpulka%bcm
l`w�a���a%wHp�g�fc]6^1]utLr�pql`l`a(^*8
CED�C è�T�OPVLT.NPVLQ·¶2T�I�éºOPVL¶ºMWVLéºILK
vL��lkl`fc_�È�a%gia%^`m�lkw�fc_�È�l`]iÈ6a%lkw�a%^O~Và)a�_�]uàþwHp�gia,]i��^1a%Ä�o�^ka%j`jkfh]i_
t�]i^)lkw�a
l`]iläpqb½a%_�a%^kÈ6m�~

$!?rêBÂ Ý �z ßdë A
� g - Û - §ìÂ Ä- Ý �z ß Ý /ÎÞß  ��à 1  Â - Ý �z ß á � {�í § {¾a�b _ Ý �z ß ~LÝ �z ß � { Ý ± � ß
í ±� § ®

Ý �z ß ~LÝ �z ß � {îí § Û æ _uÝf~LÝ �z ßkß � {�íï[ a�b _dc aSb _ '
à1w�a%^ka�Û æ _ Ý )*)�) ß fcj)jk]6r�aeÛ�_�]uà1_�t¢��_�x%lkfh]i_�~ { a�b _OÝ �z ß fcj�l`w�a�o�]6lka%_�l`f·pub½a%_Va%^`Èimsã�a%bcÆsx%^kaOpulka%Æ ��mslkw�a�_��Vx%bca%fP~ [ a�b _dc a�b _fcj1l`w�a�jkfhr�o�bcaea%bca%x(l`^`]i_ j`l4pulkfhx�fc_�l`a%^4pux%lkfc]6_ pur�]6_�È�l`wVa
_���x%bca%fP~

~LÝ �z ß � g - Û -W­ Â - Ý �z ß*­  '
pu_VÆðÛ - Ý·��jk�Hpubcbcm
a Î �HpubUlk] lPà�] ß fcj,lkw�a�_���r���a%^�]ut)a%bca%x(l`^`]i_�j¬fh_�]6^k��fcläpqb7Í °ñ� ]6l`a�lkwHpul9l`w�a�a%Ä�o�^ka%j`jkfc]6_YÝ ± � ß r�pqo�jaOpqxäw8oH]ij`j`fc��bca¬x4w�]6fcx%a
]qtUl`w�a¬j`a%l´]ut)a(bha(x%l`^k]6_�fcx¬]6^`�Vfhl4pubcj�êBÂ - Ý �z ßòë lk]�p¬��_�f Î ��a
g6pqbc��a�t�]i^1l`w�a¬a%_�a%^kÈ6m
]ut�l`w�a
jkm�j`l`a(rpu_VÆ�lkw�a%^ka%��m�Èifcg6a%j�l`w�a9l`]6l4pub½a%_Va%^`Èimó$�pqjep�t��V_�x%l`fc]i_�]qt�lkw�a
]6^k��fcläpqb�t���_�x%lkfc]6_�j ® - Ý �z ß(° Ì���x4w pu_
a%Ä�o�^ka%j`jkfh]i_ à1w�fcx4w^`a(l`��^k_�j,p9_���r��Ha(^)puj1p�t¢��_�x%lkfh]i_s]qt�]6l`wVa%^�t���_�x(l`fc]6_�j�fcj)x�pubcbca%Æ�påt���_�x(l`fc]6_�êwvÀpq_�ÆsÆVa%_�]6lka%Æ
à1fcl`wsj Î �Hpu^ka,�V^äpux4Ûia%l`jepqjà�a,ÆV]�fh_ ²LÎ½° Ý ± � ß(°ÿ¤a
_�]uà wHp�giañp¬t¢��_�x%lkfh]i_Hpub t�]6^´l`w�a¬a%_�a(^`È6m8fh_8l`a%^krsje]qt)l`wVañ]i^`��fcläpqbcjO~�����l´à1w�fcxäw8]6^`�Vfhl4pubcj,pq^`a¬l`w�a¬^`fcÈiw�l1]i_�a%jl`]
��jka*ô ö w�aspq_�j`à�a%^
fcj Î ��fclka�j`a%_�jkfc��bca6ú�l`w�a¬x%]i^`^`a(x%lñ]i^`��fcl4pubcj
pu^`a¬l`wV]6j`a�à1wVfhx4w�rsfc_�fcr�fcü%aelkw�a�l`]iläpqb�a(_�a%^`Èimð$+fc_Ý ± � ß à1w�fcbca
]6��a%m�fc_�È
l`w�a�]i^`lkw�]6_�]i^`r
pubcfclPm�x%]6_�jkl`^4pufc_�l`jsÝ¢} ß%° \�]6r���fc_�a(Æ à1fcl`w lkw�fcj}õ�ê�Á(ì·ê6î¢ì·ï6íVê(vW×WÁ%ì·íPÖ�ì ×ov�xO~ ²LÎ½° Ý ± � ß_�]uàYÈifcg6a%jep9x%]6r�o�bca%l`a´o�^`a(j`x%^kfhoVl`fc]6_�t�]i^1x%]6r�o���l`fc_�È9l`]6l4pub½a%_Va%^`Èifha(jO~Hpq_�Æ
l`w�a(^`a%��m�pqbcb½]ut�lkw�a�o�^`]ioHa(^`l`fca%j´rsa%_�lkfh]i_�a%Æfc_�Ì�a(x ° � °ö��å�E£(�f�d÷��^�(�W�f�(�.��£(£(���Õø��^�E�d�f�^���*�S�y���où.ú � �^�W���(�W�d�P���(�7û��(���^�^�:�������^�^��ü��d�²�G�^�L�L�������(�^�o�����f�(�G�f�(�����(���¾�f�(�^�=�^�*���L���L�����²�����¾¢�£(�^�L�����W�^�L�=�E�¡��(�Õ ý�L�`�

¸



þ ÿ � � ����� � �ñ� ����×&���LÙ%�Ú�Ú�
ö w�a%^ka,pq^`a�lPà)]�j`x4w�]�]ibhj7]ut½l`w�]i��È6w�lL]6_¬w�]uàèlk]ñpux4w�fca%gia)lkw�a1rsfc_�fcr�f üOpql`fc]6_´]ut½l`w�a1lk]6läpqb�a%_�a(^`È6m °Lö w�a�rs]i^`a�o�^`a%g6pqbca%_�lpuoVo�^`]�pux4wñfc_
lkw�a�o�w�m�jkfcx%jLx%]6r�r���_�fclPm1fcj�l`]�g�fca%à¤l`wVa)xOpqbcx%��b·pulkfh]i_
Æ�fc^`a(x%l`bcmñpqj®p o�^`]i��bca%r fc_
_���rsa(^`fcxOpubirsfc_�fcrsfæüOpulkfc]6_pu_VÆ l`]spqo�o�bcmsr�]�ÆVa%^`_
l`a(xäwV_�f Î �Va%j´t�]6^´x%]6_�jkl`^4pufc_�a%Æ�_���rsa%^kfcxOpub½r�fh_Vfhr�fcüOpql`fc]u_ ° ÿ¤a
jkwHpubcb.^`a%lk��^`_ lk]slkw�fcj,puoVo�^`]�pux4wfc_Yl`wVa¤j`a%x%]i_�Æ wHpqb t
]qtÜlkw�aKlkw�fcj
x%]6��^kj`a ° ö w�a�j`a(x%]6_�Æ jkx4w�]�]6b
]qtñl`w�]i��È6w�l�~er�]6^`a8o�^`a%g6pqbca%_�l�fc_Ylkw�a�xäwVa%rsfcj`lk^`mx%]irsr���_�fclPm6~.fcjñlk]¤Æ�a%^kfhgia
l`w�a���pqÈ6^4pu_�Èia4Ëòr��Vbhlkfco�bcf a%^�a Î �Hpql`fc]6_�j¬t¢]6^¬x%]6_�jkl`^4pufc_�a%ÆYr�fc_�fcr�fhü�pul`fc]u_¤pu_�Æ l`]¤lkw�a%_"��j`a_���rsa(^`fcxOpub½r�a%l`wV]�ÆVj1l`]sjk]6bcg6a�lkw�a
^`a(j`��bcl`fc_�È�a Î �Hpulkfc]6_�j ° �´j�à)a�j`w�pubcb�jka%a6~½aOpqx4wKpuo�oV^`]�pqx4w wHpuj1fclkj,puÆVg6pu_�läpqÈ6a%jepq_�ÆÆ�fcjäpqÆ�g6pu_�l4puÈ6a(j °Lð _slkw�a
a%_VÆ�~�lkw�]6��Èiw�~���]6l`w
r���jkl)bcaOpqÆ
l`]¬l`w�a
j4pur�ae^`a(j`��bcl °ÿ¤a�_�]uà�Æ�a%^kfhgia��.puÈ6^4pu_�Èia4ËPr���bcl`fco�bcf a%^´a Î �Hpulkfc]6_�j9t�]6^9Æ�a%_�jkfhlPm8t���_Vx%l`fc]6_�pub�l`w�a%]i^`m�~�Û�_�]uà1_èpqjñlkw�a Ê ]iw�_�Ë`Ì�wHpura Î �Hpql`fc]6_�j °	EDGF 
ªT�R¾VLMWRªQ��JNP¹2K|MWT�IGMWµ2IGµ2RªQ���
�T�OPVGT.N VGQ:¶2R
ö ]
Æ�a%^`fcgiasl`wVa Ê ]6w�_ÀËÍÌ�w�purEa Î ��pul`fc]i_�jO~Là�a�r���j`l´ãH^kj`l¬läpqÛ6aslkw�a�Æ�a%^kfcg6pul`fcgia�]ut,pÚt���_�x(l`fc]6_HpqbP~�à1w�fcx4w¤fcj
l`wVas�Hpqj`fcxj`�V�6Ç4a%x%l�]ut,lkw�aªÖ4ê(vyÖ�ÓSvyÓSt�ï��JõOêSÁ%ì·ê6î¢ì·ïií¾t °èn a%j`o�fclka�lkw�a
r�m�j`l`f Î ��a
puj`jk]�x%f·pul`a(Æ?à1fclkwèl`wVa�x�pubcx%��bc��j�]qteg6pu^`f·pql`fc]6_�j�~Lfclfcjs^kaOpubcbcm"_�]"rs]6^ka x%]irso�bcfcxOpulka%Æ"l`wHpq_YläpqÛ�fh_VÈèÆ�a%^kfcg6pul`fcgia%j
]utñr���bclkf ËPg6pu^kfhpq��bca�t���_Vx%l`fc]6_Vj °�ö w�fcj
fcjs��a%xOpu�Vj`aèpu_�mt���_Vx%l`fc]6_�pubP~ujäp�m , ? �½Ý z ß A`~ur
p�m,��a�g�fha(à)a%ÆspqjâÇ ��j`l1p´t���_Vx%l`fc]6_�]qt�p�b·pu^kÈ6aex(]6bcbca%x%l`fc]i_�]ut�g6pu^kf·pu��bca%j�~u_Hpur�a%bcm
l`wVaeg6pubc��a(j]ut�fhlkj
pu^`Èi��rsa(_�l t���_�x(l`fc]6_��½Ý z ß pul´aOpux4w¤o�]6fc_�lefc_ jkoHpux%a z °�� _�a�x�pu_�l`w�fc_�Û
]utep¬t¢��_�x%lkfh]i_��½Ý z ß puj
p Ý g6a%^kmKbc]6_VÈ ßg6a(x%l`]i^)]qt�g6pubc��a%j�~u]6_�a t�]6^7aOpux4w�g6pubc��a1]qt z ~4Ç4��j`l�puj�à)a1lkw�fc_�Ûñ]qt�p´g6a%x%lk]6^ �X
puj�p�j`a%l�]ut½g6pubc��a(j7X - ~i]6_�a�t�]i^UaOpqxäw�g6pubc��a]utUlkw�a
fc_�Æ�a%Ä�Í ° ÿYfcl`w
l`w�fcj´oHa%^kj`o�a%x%lkfhgia6~½lkw�a
o�]6fc_�l`jefc_
j`o�pux%a z pu^ka
l`wVañpu_Hpqbc]6È6�Vae]utUlkw�añfc_�ÆVa%Ä Ík~�j`]�l`w�puleà�a
xOpq_l`wVfh_VÛs]utLl`w�a´t��V_�x%l`fc]i_��½Ý z ß pubcj`]�puj1lkw�a
fc_�Æ�a(Ä�a(Æ�jka%le]qt�g6pqbh�Va%j�� æ °ÿYfcl`w lkw�fcj�oHa%^kj`o�a%x%lkfhgia6~Là�a
j`a%a�lkwHpul�~6Ç4��jkl
pujelkw�a9ãH^`jklPËP]6^`ÆVa%^
g6pu^kf·pul`fc]i_ó�`Û�]qtáp�r���bcl`fæËPg6pu^`fcpu��bca t���_�x%lkfc]6_©Û.Ý �X ßà1fcl`w
x4wHpu_VÈ6a%j1fc_
fcl`j1pu^`Èi��rsa(_�l �X9fhj1Èifcg6a%_���m
p
jk��r ]ug6a%^1lkw�a
fc_�Æ�a%ÄJÍ� Û Ê Û.Ý �X í � �X ß /ªÛ�Ý �X ß� Ý�1!Û�Ý �X ß`ß�� � X Ý l`]¬ãH^kj`l´]6^`ÆVa%^ ß� g - Ý�� Û� X - á � X - '
l`wVa,g6pq^`f·pulkfc]6_s]qt�lkw�a´t���_�x%lkfc]6_Hpqb , ? �âÝ z ß A�fcj1Èifhgia%_s��m
p çkj`��r�éñ]ugia%^1l`w�a�fc_�Æ�a(Ä z ~� , Ê , ? �âÝ z ß=í � �âÝ z ß A=/ , ? �½Ý z ß A Ý ±O¯iß� §
Ý � ,� �½Ý z ß á � �âÝ z ß � z )� ]il`a
lkwHpul�~��Ha%x�pu��jka z fcj1_�]uà p¬x%]6_�lkfh_���]i��jeg6pq^`f·pu�Vbhai~�l`w�a�ç`jk��rsé¬�Ha(x%]6r�a%j,pq_�fc_�l`a(È6^äpqb ° pqbcj`]H~.Ý � ,�s � �âÝ z ßkß fcj1l`w�aj`l4pu_�Æ�pu^`Æ _�]6l4pulkfh]i_�t�]6^9l`w�a���Ó�íPÖOî¢ì·ïií�ê(v2ãSx*Á%ì õOêiî�ìåõ�x�~Là1w�fcxäw¤à�asjka%a pur�]6��_�l`j�lk]Kl4puÛ�fc_�È l`wVasoHpq^`l`f·pqbUÆ�a%^kfhg6pql`fcg6a�]ut, à1fclkw¤^`a%jkoHa%x(l�lk]Klkw�a
g6pubc��a��½Ý z ß%° ÿYfclkwèl`wVfhj¬��_�ÆVa%^`jkl`]�]�Æ�~�à)a�xOpu_"läpqÛ6aÚt���_�x%lkfc]6_Hpqb)Æ�a(^`fcg6pulkfhgia%j�puj¬aOpujkfhbcmèpqjÆ�fr"½a%^`a%_�lkfÅpql`fc_�ÈKp r���bcl`fæËòg6p�^kf·pu��bca´t���_�x(l`fc]6_ ° �ebcbU]qtel`w�a��Vj`�Hpqb)^k��bca%jñjkl`fcbcb)puoVo�bcm�~½jk��x4w?pqj
l`w�a�o�^`]�Æ��Vx%lñpu_VÆ¤xäw�pufc_^`�Vbha(j*8�ej1pu_�a%Ä�pqrso�bca6~ubca%l���jUx(]6_�jkfhÆVa%^1l`w�a t���_�x(l`fc]6_Hpqb�Æ�a%^kfcg6pul`fcgia1]ut�$ æ _*?^~LÝ �z ß A½à1fcl`w�^`a(j`o�a%x%lelk]�~LÝ �z ß%° �.fc^`jklO~ià)a´j`wHpqbcbxOpq^`^`m�]i��lUlkw�aeg6pq^`f·pulkfh]i_�t�]i^`r�pqbcbhm�~Opq_�Æ�l`wVa%_�à)a´j`wHpqbcb�j`w�]uà"w�]uà Î ��fcx4Û�bhm9à)a�pu^`^kfcg6aepul7l`w�a1j4pursa1^ka%j`�Vbhl���mñpu_�pubc]6Èimà1fcl`w�r���bcl`fæËòg6pq^`f·pu�Vb a�xOpubcx%��bc��j ° �eo�oVbhm�fc_�È¬l`w�a´t�]i^`r
pub�Æ�a ãH_�fcl`fc]6_�Ý ±�¯6ß ]ut�lkw�a´t���_�x(l`fc]6_Hpqb½Æ�a%^kfhg6pql`fcg6a1lk]&$Eæ _ fc_KÝ ±i±Oß ~à�aeã�_�Æ � $ æ _ Ê $ æ _(?^~LÝ �z ßWí � ~LÝ �z ß AP/�$ æ _*?^~LÝ �z ß A� § Û�æ _ Ý�~LÝ �z ß.í � ~LÝ �z ß`ß � { / § Û�æ _ Ý`~LÝ �z ß`ß � {

� § ÝfÛ æ _LÝf~LÝ �z ßWí � ~LÝ �z ßkß /ªÛ æ _LÝf~LÝ �z ßkßäß � {
� §�Û «æ _ Ý�~LÝ �z ßkß � ~LÝ �z ß � { Ý l`]¬ãH^kj`l1]i^`Æ�a%^ ß�'

}



t�^k]6r�à1w�fcx4w
à)a�r
p�mñ^kaOpuÆ
]("�l`w�a
^ka%j`�Vbhl � $Eæ _� ~LÝ �z ß �ÎÛ «æ _ Ýf~LÝ �z ß`ß�) Ý ± y ß
�ebcl`a(^`_Hpql`fcg6a%bcm�~�à)a�_�]il`a
lkwHpul ²®Îâ° Ý ±6±�ß fhj�Ç ��j`l1lkw�a
fc_�l`a%Èi^äpub½]qtUl`w�a�^`a(j`��bcle]qt®pqo�o�bcm�fh_VÈñlkw�a�t���_Vx%l`fc]6_JÛ æ _uÝ )*)�) ß lk]aOpqxäw8x%]6r�oH]i_�a%_�l1]ut7~LÝ �z ß j`a(oHpu^4pul`a(bhm °�ð t)l`wVfhj1à�a%^kaÜp¬r���bclkf ËPg6pu^kf·p���bca1o�^`]i��bca%rK~�lkw�añpu_�pubc]6Èi]6��j7t���_�x(l`fc]6_ à�]6�VbhÆ��Hap¬j`�Vr�]ug6a%^1lkw�a
g6pqbh�Va%j)]qt)p�t��V_�x%l`fc]i_�a(g6pubc�Hpulka%Æ
j`a%o�pu^äpql`a%bcm�]6_
aOpux4w
x%]irso�]6_�a%_�l�~

e æ _uÝ �X ß � g - Û æ _uÝfX -�ß�'
pu_VÆ�lkw�a�Æ�a%^kfhg6pql`fcg6a(jepu^`a�lkw�a%_ � e æ _� X - �|Û «æ _ Ý�X -Pß��a%xOpu�Vj`a¬]6_�bcmslkw�a çdÍ·é�lka%^`r�fc_
l`w�a9j`��r�Æ�a(oHa%_VÆ�j�]6_�X -k° \�w�pu_�Èifh_VÈ�l`w�a � j`m�r��H]ibcj)lk] � ~�^ka%o�b·pux(fh_VÈ&X¬à1fhlkw�~Kpq_�Æl`wVa,fc_�ÆVa%Ä ÍLà1fclkw �z ~�à�aåpq^`^kfhgia�fhr�rsa%ÆVfÅpql`a%bcm
pul1oV^`a%x%fcjka%bcm Ý ± y ß 8	ED°³ �ïK.OPV�
:T.NPV�
7KîQ���T4OPK.T�I��*µ2¶ºM=NPVLQ:¶�Q��óT¯MWQ:¸ÉéºILK�� 
:T�O¬VLT"!2IGKïT�¶�# V°NPRªMWQ:¶%$¾µ'&�TUNPK
n a%j`oVfhlka�l`w�a¬tPpux%l�l`w�pul�l`w�a�]i^`��fcl4pubcjYÂ - Ý �z ß r
p�ms��a�x%]6r�o�bca%Ä½~�l`w�a�a%_Va%^`Èim t��V_�x%l`fc]i_èÝ ± � ß pubcà1p�m�j´l`��^k_�j
]i��l�l`]
�Ha^`a�pub ° ÿ¤aexOpq_ ��jka,lkw�fcj1l`]�l4puÛ6a
p¬gia%^`m�oH]uà�a%^Pt¢��b½j`w�]i^`l´x%��l1à1w�fcx4w
fhj1]qt�l`a(_��Vj`a%Æ
����l1fc_�t¢^`a Î ��a%_�lkbhm�a%Ä�o�b·pufc_�a%Æ °��]i^Uj`fcr�o�bcfhx(fhlPm´]ut½_�]6l4pulkfh]i_�~ubca%lU�VjUx%]6_Vj`fcÆ�a%^Ur�fc_�fcrsf ü(fh_VÈepe^kaOpubVt���_Vx%l`fc]6_!Û.Ý )�)*)µß ]ut�p�j`fc_�Èibca)x%]irso�bca%Ä9g6pu^`f·pq��bca)( °� _�a1à1p�m
l`]�l`wVfh_VÛñ]qtHl`w�fcjUoV^`]6�Vbha(r puj7rsfc_�fcr�fcü%fc_�Èáp´^kaOpub�t¢��_�x%lkfh]i_�]ut½lPà)]�fc_�Æ�a(oHa%_VÆ�a%_�lU^`a�pub�g6pu^`f·pq��bca%jO~u_�pursa(bhm´l`w�a^`a�pub�pu_VÆ�fcr
puÈ6fc_Hpq^`m�oHpq^`l`j1]qt*( Ê (,+ í ( - Í °Uö ]
r�fc_�fcrsf ü(a6~uà�a,lkw�a%_
_�a%a(Æ�lk]�x%]6r�o���lkael`wVa,lPà�]¬oHpu^kl`f·pub�Æ�a%^kfhg6pql`fcg6a(j� Û�Ý-( + ' ( - ßLs � ( + ­ . 6 pu_VÆ � Û.Ý/( + ' ( - ßLs � ( + ­ .,0 ~�à1wVfhx4w�à1fhbcb½��a�^`aOpqb���a%xOpu�Vj`a!Û
fcjepubcàáp�m�j�^`aOpqb °��^ka Î ��a%_�l`bcm�~�wV]uà)a%gia%^O~.à�aspu^`a�Èifcg6a%_�l`w�a¬t¢��_�x%lkfh]i_�Û¤_�]il
fc_Klka%^`r�j�]ut�( + pq_�Æ1( - ~.����l
fc_�l`a%^krsj�]ut�( pu_VÆ2(SÄ °� ]il`fc_�È
lkwHpul�( + �ùÝ/( í (SÄ ßLs �9pu_�Æ�( - � Ý-(�/�(SÄ ßGs ��Ík~ià)a´r�p�m���j`a´l`w�a´x4wHpufc_�^`�Vbha1lk]
läpqÛ6a´l`w�a´Æ�a%^`fcg6pql`fcg6a�]ut�Û.Ý/( ' (SÄ ßà1fcl`w
^`a(j`o�a%x%l�l`]�(�Ä9à1w�fcbcael`^kaOpulkfc_�È�(�pujep9x%]6_Vj`läpq_�lO~� Û� ( Ä 3333 . � � (4+� ( Ä 3333 . � Û� ( + 3333 . 6 í � ( -� ( Ä 3333 . � Û� ( - 3333 . 0 Ý ±O¸iß

� ±
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